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EXECUTIVE SUMMARY 

Hancock Prospecting Pty Ltd (HPPL) is seeking to develop the Mulga East Iron Ore Project. In order to 
meet the Environmental Protection Authority’s (EPA) environmental objectives for the environmental 
factor “Terrestrial Fauna” (Environmental Protection Authority 2016a) for the project, Ecologia 
Environmental Consultants (ecologia) was engaged by Strategen-JBS&G, on behalf of HPPL, to 
undertake a baseline fauna habitat and terrestrial fauna assessment of the Mulga East Project Area to 
better understand the environmental values and constraints of the area and to facilitate primary and 
secondary environmental approvals for the future development of these areas. Terrestrial fauna 
surveys completed by ecologia within the Project Area have included a Level 1 fauna habitat 
assessment, two-phase Level 2 terrestrial vertebrate fauna assessment and multiple targeted surveys 
for the Pilbara leaf-nosed bat and other conservation significant fauna species. This report outlines the 
results of the terrestrial fauna and targeted surveys conducted for the northern quoll, Pilbara leaf-
nosed bat, ghost bat, Pilbara olive python, bilby and night parrot. 

Based on the results of the Level 1 fauna habitat assessment, eight broad fauna habitat types were 
identified within the Project Area: Mulga Woodland, Mixed Eucalypt/Mulga Floodplain, Rocky Hills, 
Stony Spinifex Plains and Hillslopes, Calcrete Stony Plain, Chenopod/Cracking Clay Floodplain, Drainage 
Line and Claypan. The extent of these habitat types within the Project Area was refined following 
extensive ground truthing. 

Two habitat types, the Rocky Hills and Claypan, were identified as providing suitable habitat for several 
species of conservation significance and are of higher conservation value than other habitats within 
the Project Area. Critical habitat for the northern quoll, Pilbara leaf-nosed bat, ghost bat and Pilbara 
olive python is found within the Rocky Hills in the form of ranges, caves and breakaways which provide 
refuge, roosting, denning and foraging opportunities. Priority 2, 3 and 5 foraging habitat for the Pilbara 
leaf-nosed bat is present within the Rocky Hills, Drainage Line, and Stony Spinifex Plains and Hillslopes 
habitat types within the Newman land system with specific reference to a valley in the north western 
portion of the Mulga East tenement.  

The Gnalka Gnoona and Koodjeepindarranna Claypans form part of the Priority 1 Priority Ecological 
Community (PEC) Freshwater Claypans of the Fortescue Valley, which when inundated provides 
foraging habitat for migratory bird species. Three migratory wading species, the common greenshank, 
the red-necked stint and the wood sandpiper were recorded foraging in surface water in the Gnalka 
Gnoona Claypan during the initial phase of the Level 2 survey in 2019.  

Eighteen trap sites were established in six of the eight broad fauna habitat types in each survey phase 
using a combination of pitfall, Elliott, funnel and cage traps. Combined trapping effort within the 
Project Area over the two survey phases was equivalent to 11,812 trap nights.  

A total of 201 terrestrial vertebrate fauna species were recorded within the Project Area including 26 
mammal species (four introduced), 103 birds, 70 reptiles and two amphibians. The results of the two-
phase Level 2 terrestrial fauna survey indicate the Project Area supports a relatively rich vertebrate 
fauna assemblage. Survey effort was considered adequate after data analysis was completed and 
comparisons were made to similar surveys conducted in the Pilbara. 

An additional 46 species were recorded during the phase 2 survey that were not recorded during phase 
1 including three mammal species, 18 birds, 24 reptiles and one amphibian. Similarly, three mammals, 
24 birds and 13 reptiles were recorded in phase 1 that were not recorded in phase 2.  

Ten species of conservation significance were recorded within the Project Area including: 

• northern quoll (Dasyurus hallucatus) (Endangered EPBC and BC Act); 

• Pilbara leaf-nosed bat (Rhinonicteris aurantia) (Vulnerable EPBC Act and BC Act); 

• ghost bat (Macroderma gigas) (Vulnerable EPBC Act and BC Act); 
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• western pebble-mound mouse (Pseudomys chapmani) (Priority 4 BC Act); 

• Pilbara olive python (Liasis olivaceus barroni) (Vulnerable EPBC Act and BC Act); 

• Gane’s blind snake (Anilios ganei) (Priority 1 BC Act); 

• common greenshank (Tringa nebularia) (Migratory EPBC and BC Act); 

• wood sandpiper (Tringa glareola) (Migratory EPBC and BC Act); 

• red-necked stint (Calidris ruficollis) (Migratory EPBC and BC Act); and 

• grey falcon (Falco hypoleucos) (Vulnerable BC Act). 

Species listed as threatened or migratory under the EPBC Act confirmed to occur within the Project 
Area or deemed likely to occur are considered Matters of National Environmental Significance (MNES) 
(Department of the Environment 2013). In total, seven MNES species were recorded. In addition to 
those species recorded, three species of conservation significance including the bilby (Vulnerable EPBC 
and BC Act), peregrine falcon (OS EPBC Act and Migratory BC Act) and glossy ibis (Migratory EPBC and 
BC Act) have previously been recorded in the Project Area. The brush-tailed mulgara (P4 BC Act) was 
deemed ‘Likely’ to occur within the northern portion of the proposed rail corridor while the northern 
short-tailed mouse (P4 BC Act) and fork tailed swift (Migratory EPBC and BC Act) were deemed to have 
likelihood of occurrence category of ‘Possible’. 

Targeted surveys conducted within Rocky Hills habitat for the northern quoll including 91 motion 
sensor camera sites (4237 camera trap nights), 45 cage trap sites (315 cage trap nights), 248 hrs 
targeted searches and 107 km of UAV flights searching for suitable habitat identified a low-density 
northern quoll population within the Project Area. Within the Rocky Hills, breakaway, gorge and gully 
habitat was defined and is considered habitat critical to the survival of this species. The population of 
quolls has been deemed important as it occurs in habitat that is unlikely to support cane toads upon 
their arrival in the Pilbara. 

Survey effort targeting the Pilbara leaf-nosed bat has been extensive including five targeted surveys, 
82 cave habitat assessments, 252 ARUs deployments (for a total of 504 recording nights) and 
UAV/drone flights and videos searching for suitable roosting habitat. Echolocation call analysis and 
seasonal records clearly demonstrate that Pilbara leaf-nosed bats utilise the Project Area for foraging 
and nocturnal refuge year-round. Call patterns from recordings at cave entrances within target areas 
were inconsistent with diurnal roosting and were more consistent with nocturnal refuges or sites of 
occasional visitation. Call times recorded close to civil twilight suggest that a diurnal roost is nearby, 
either within or outside of the Project Area, however extensive searches for caves within the target 
valley and call times analysed from cave entrances indicate that the caves surveyed are highly unlikely 
to be utilised as diurnal roosts.  

Priority 2, 3 and 5 foraging habitats are present within the Project Area in the Rocky Hills, Drainage 
Line and Stony Spinifex Plains and Hillslopes habitat types which are all considered widespread on a 
local and regional scale. 

A single ghost bat call and two ghost bat middens were recorded, confirming the presence of this 
species within the Project Area. The ghost bat can travel more than 15 km a night and is considered 
likely to visit habitats within the Project Area while foraging. Despite undertaking 82 cave habitat 
assessments, no roosting bats or echolocation calls were recorded while extensively surveying for 
Pilbara leaf-nosed bats. 

An opportunistic sighting of the Pilbara olive python during the initial phase indicates that this species 
intermittently occupies suitable habitat in the Project Area. Database searches show that records of 
this species have been documented to the south, west, north and north-east of the Project Area, 
suggesting that this species is not restricted to specialised habitats within the Project Area.  
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Targeted surveys for the bilby, including 228 km of UAV flights, did not identify any suitable habitat or 
primary or secondary evidence for the species. Therefore, the bilby is considered unlikely to occur 
within the Project Area. Acoustic recording units were deployed at eight locations within long unburnt 
spinifex and two locations within potentially suitable foraging habitat to target the night parrot. 
Despite considerable survey effort, no calls were recorded, and this species is also considered unlikely 
to occur within the Project Area. 

Three migratory species (EPBC Act and BC Act) including the common greenshank (Tringa nebularia), 
wood sandpiper (Tringa glareola), red-necked stint (Calidris ruficollis) were recorded foraging at the 
PEC Gnalka Gnoona Claypan. These highly mobile species are common visitors to inland water bodies 
following rain and are considered likely to be infrequent visitors to Claypans when inundated with 
water. 

Twenty-eight western pebble-mound mouse mounds were recorded within the Stony Spinifex Plains 
and Hillslopes and Rocky Hills habitat, confirming that suitable habitat for this species is present. 
Suitable habitats are widespread at both a local and regional scale and the distribution of this species 
is not limited to the Project Area. The Gane’s blind snake was recorded within the Mulga Woodland 
and Stony Spinifex Plains and Hillslopes habitat types and recorded during both phase of the level 2 
survey.  

Only minor limitations were associated with the surveys. Access to the northern portion of the 
proposed rail corridor within the Yandeyarra Aboriginal Reserve had not been granted at the time of 
the surveys. Access to the western portion of Malay Well (E47/2112) tenement was prohibited due to 
restrictions in accessing the Wittenoom Asbestos Management Area (WAMA) as no ground-disturbing 
activities are permitted within this area.  
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1 INTRODUCTION 

1.1 PROJECT BACKGROUND 

Hancock Prospecting Pty Ltd (HPPL) is seeking to develop the Mulga East Iron Ore Project to meet the 
Environmental Protection Authority’s (EPA) environmental objectives for the environmental factor 
“Terrestrial Fauna” (Environmental Protection Authority 2016a). Ecologia Environmental Consultants 
(ecologia) was commissioned by Strategen-JBS&G, on behalf of HPPL, to conduct a two phase baseline 
terrestrial fauna assessment, including Level 1 fauna habitat assessment, Level 2 terrestrial fauna 
surveys and targeted surveys within the Mulga East Project Area. The Mulga East Project is comprised 
of the Mulga East (R47/0012) and Malay Wells (E47/2117) tenements and a proposed rail corridor 
(E45/380, L45/381, L45/382 and L45/447 with E47/2044, E45/3593) (Figure 1.1).  The primary 
objective of the surveys is to better understand the faunal values and constraints of the area and to 
help facilitate primary and secondary environmental approvals (i.e. Part IV Environmental Protection 
Act 1986 (EP Act), Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act), Mining 
Act 1978) for the future development of these areas. 

This report outlines the results of the Level 1 fauna habitat assessment, two-phase Level 2 vertebrate 
fauna survey and targeted conservation significant fauna surveys undertaken within the Project Area. 

The Project Area is located wholly within the Mulga Downs pastoral station and includes the Mulga 
East (R47/0012), Malay Well (E47/2117) tenements. The associated proposed 50 km rail extending 
from the Roy Hill Iron Ore rail line to the Project Area lies partially within the Mulga Downs Pastoral 
station, vacant Crown Land and other reserves. The nearest key landscape features include the Karijini 
National Park which is 15 km to the south-west and the Fortescue Marsh (Figure 1.1), the western 
portion of which is approximately 60 km east of the Mulga East exploration camp. 

A comprehensive description of the proposed Project, which is subject to ongoing studies, is likely to 
include the following: 

•   A series of open cut mine pits; 

• On site ore processing plant, waste rock landforms, waste fine storage area (or tailings 

storage facility); 

• Mine infrastructure including rail load out facility, workshops, access and service roads, 
accommodation camp and airport; and 

• A rail spur of approximately 50km in length from the site to the existing Roy Hill Iron Ore rail 
line. 

1.2 SURVEY OBJECTIVES 

The Environmental Protection Authority’s (EPA) environmental objectives for the factors Terrestrial 
Fauna (Environmental Protection Authority 2016a) are: “To protect terrestrial fauna so that biological 
diversity and ecological integrity are maintained.” In this context, ‘ecological integrity’ is the 
composition, structure, function and processes of ecosystems, and the natural range of variation of 
these elements. The surveys are intended for use as a supporting document for the environmental 
impact assessment of the proposal, which has been referred under Section 38 of the Environmental 
Protection Act 1986 (EP Act). The project is also being assessed as controlled action under the terms 
of the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), and 
the document provides technical support and data to inform those assessments. To this end, the 
following were completed as part of this assessment: 

http://www.ecologia.com.au/


                                                 Hancock Prospecting Pty Ltd 

Mulga East Project Baseline Terrestrial Vertebrate Fauna Assessment 

 

February 2021   

 

 

2 

• A desktop study to evaluate biological values of the Project Area and surrounds, including a 
review of existing environmental values, threatened and priority fauna databases, and other 
relevant available literature; 

• Description and mapping of habitat types within the Project Area; 

• Conduct a detailed two-phase Level 2 baseline vertebrate fauna field survey consistent with 
EPA guidelines for terrestrial vertebrate fauna survey within the Project Area; 

• Undertake targeted searches within the Rocky Hills habitat for northern quolls, ghost bats 
(scats), Pilbara leaf-nosed bats and important cave features;  

• Undertake cave assessments to map and rank the importance of cave habitat present within 
the Project Area; 

• Undertake spotlighting/targeted searches for the Pilbara olive python; 

• Undertake surveys for detection of the Night Parrot in accordance with the ‘Interim guideline 
for preliminary surveys of night parrot (Pezoporus occidentalis) in Western Australia’ (DPaW, 
2017); and  

• Undertake surveys for the bilby in accordance with the ‘Guidelines for surveys to detect the 
presence of bilbies and assess the importance of habitat in Western Australia’ (DBCA, 2017) 
within the Project Area. 

1.3 LEGISLATIVE AND REGULATORY FRAMEWORK 

The survey was designed and undertaken to comply with the following guidance documents: 

• Environmental Factor Guideline: Terrestrial Fauna (Environmental Protection Authority 
2016a); 

• Technical Guidance: Sampling methods for terrestrial vertebrate fauna (Environmental 
Protection Authority 2016b); 

• Technical Guidance: Terrestrial Fauna Surveys (Environmental Protection Authority 2016c); 

• EPBC Act Referral Guideline for the Endangered Northern Quoll (Commonwealth of Australia 
2016); 

• Survey Guidelines for Australia’s Threatened Bats (Department of Sustainability Environment 
Water Population and Communities 2010); 

• Survey Guidelines for Australia’s Threatened Reptiles (Department of Sustainability 
Environment Water Population and Communities 2011b); and 

• Survey Guidelines for Australia’s Threatened Mammals (Department of Sustainability 
Environment Water Population and Communities 2011a); 

Definitions and Threatened and Priority fauna categories can be seen in Appendix A. 
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2 EXISTING ENVIRONMENT 

2.1 CLIMATE 

The Project Area is in the Pilbara region of Western Australia (WA) and experiences an arid-tropical 
climate with two distinct seasons: a hot summer from October to April and a mild winter from May to 
September. Temperatures are generally high, with summer temperatures frequently exceeding 40°C. 
Light frosts occasionally occur inland during the winter months of July and August. 

Rainfall is generally localised, variable and unpredictable, and temperatures are high, resulting in 
annual evaporation exceeding rainfall by as much as 500 mm per year.  Most of the Pilbara has a 
bimodal rainfall distribution; from December to March rains result from tropical storms producing 
isolated, sporadic thunderstorms. Tropical cyclones moving south also bring heavy rains. From May to 
June, extensive cold fronts move eastwards across the state and occasionally reach the Pilbara. These 
fronts usually produce only light rains. Surface water can be found in some pools and springs in the 
Pilbara all year round, although watercourses generally flow intermittently due to the short wet season 
(Beard 1975). 

Climate data is collected by the Bureau of Meteorology (BOM) and long term rainfall data is available 
from the Mulga Downs weather station (Station Number 5015) (Bureau of Meteorology 2020) (Figure 
2.1); however, this station did not provide temperature data and ceased recording rainfall in June 
2018. Mean maximum and minimum temperature data was taken from the nearest weather station 
at Wittenoom (Station number 5026) and 2019/2020 rainfall data was taken from the nearest weather 
station at Karijini North (Station Number 5098) (Bureau of Meteorology 2020) (Figure 2.1). These 
stations are located approximately 10 km south west and 12 km south from the Project Area, 
respectively. 

 

Figure 2.1: Climate data from Mulga Downs (mean rainfall), Karijini North (2019/2020 rainfall) and 
Wittenoom (mean temperature) BOM weather stations. 
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2.2 IBRA 7 BIOGEOGRAPHIC SUBREGIONS 

The Interim Biogeographic Regionalisation for Australia (IBRA) classifies the Australian continent into 
85 bioregions on the basis of similar geology, landform, vegetation, fauna and climate characteristics 
(Department of Sustainability Environment Water Population and Communities 2012). The Project 
Area is located within the Pilbara IBRA Bioregion 7 (Department of Sustainability Environment Water 
Population and Communities 2012), which is further divided into four subregions: 

• The Hamersley subregion; 

• The Fortescue Plains subregion; 

• The Chichester subregion; and 

• The Roebourne subregion. 

The majority of the Project Area is situated within the Fortescue subregion, although the north eastern 
corner of the Mulga East tenement and majority of the proposed rail corridor falls within the 
Chichester sub-region (Figure 2.2). 

The Fortescue Plains sub-region includes extensive salt marsh, mulga-bunch grass and short grass 
communities on alluvial plains in the east, and deeply incised gorges in the western part of the drainage 
(Kendrick 2001). An extensive calcrete aquifer feeds numerous permanent springs in the central 
Fortescue, supporting large permanent wetlands with stands of Eucalyptus camaldulensis and 
Melaleuca argentea (Kendrick 2001). The climate is semi desert tropical, with an average rainfall of 
300 mm, falling mainly in summer cyclonic events, and the sub-regional area is 2,041,914 ha (Kendrick 
2001). 

• The Fortescue Plains subregion is considered to have five ecosystems at risk (Kendrick 2001): 

• Ethel Gorge Aquifer Stygobiont Community; 

• Permanent wetland communities, Millstream; 

• Fortescue Marsh saltbush community; 

• Perennial grassland communities in the Fortescue Valley; and 

• Grove/intergrove mulga communities at southern end of northern apron of Hamersley Range. 

The Chichester sub-region comprises the northern section of the Pilbara Craton. Undulating Archaean 
granite and basalt plains include significant areas of basaltic ranges. Plains support a shrub steppe 
characterised by Acacia inaequilatera over Triodia wiseana hummock grasslands, while Eucalyptus 
leucophloia tree steppes occur on ranges. Like the Fortescue Plains, the Chichester sub-region’s climate 
is semi desert tropical and receives 300 mm of rainfall annually. Drainage occurs to the north via 
numerous rivers (e.g. De Grey, Oakover, Nullagine, Shaw, Yule and Sherlock). The sub-regional area is 
9,044,560 ha (Kendrick and McKenzie 2001). 

The Chichester subregion is associated with five ecosystems at risk (Kendrick and McKenzie 2001): 

• Heliotropium, Eragrostis community on seepages near Mt Montagu, Chichester Range; 

• Cracking clay communities of the Chichester Range and Mungaroona Range; 

• Specific snakewood communities. Between Roy Hill and Marillana Stations; 

• Saltbush Shrublands (de Grey River west side); and 

• Saltbush community of the duplex plains - Mosquito Creek series (Nullagine). 

2.3 LAND SYSTEMS 

The Department of Agriculture Western Australia (Van Vreeswyk et al. (2004b)) undertook a regional 
inventory of the Pilbara rangelands to document the land systems present and their condition. The 
Pilbara Regional Inventory (PRI) which covers 181,723 km2 is bounded by the Indian Ocean and 
Roebourne Plains to the north and west, extending to Broome in the north-east and the Ashburton 
River catchment in the south. The extent of each of the land systems vary greatly, with almost half the 
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area comprised of just six land systems: Augustus, Little Sandy,  Newman, Nita, Rocklea and Uaroo 
(Van Vreeswyk et al. 2004b). 

A total of sixteen land systems occur within the Project Area (Table 2.1, Figure 2.3). Nine land systems 
account for over 97% of the Project Area with the remaining seven combining to account for less than 
3% (Table 2.1, Figure 2.3). These nine land systems include the Coolibah Land System (26.1%), Jamindie 
Land System (22.7%), Newman Land System (17.7%), Calcrete Land System (7.5%), Boolgeeda Land 
System (6.3%), Jurrawarrina Land System (4.3%), Hooley Land System (6.7%), Brockman Land System 
(2.2%), Mackay Land System (3.7%). 

http://www.ecologia.com.au/
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Table 2.1: Land systems within the Project Area (Van Vreeswyk et al. 2004b) 

Land System Geomorphology Land Management Area (ha) Percentage of Project Area 

Coolibah Land System 
Depositional surfaces; active flood plains and alluvial 
plains with shallow, meandering and anastomosing central 
channels of the Fortescue River. 

Vegetation includes perennial grasses and forbs which 
are preferred by grazing animals and are prone to 
depletion under uncontrolled grazing.  Flood plains 
highly susceptible to erosion. 

8625 26.10% 

Jamindie Land System 

Depositional surfaces; level plains of clayey and stony 
alluvium as a mosaic of surfaces with gilgai microrelief, 
sometimes stony, and non-gilgaied surfaces with abundant 
stony mantles; mostly sluggish internal drainage but 
occasional drainage tracts with major through going 
channels. 

Tussock grasslands and snakewood shrub 
communities are favoured by grazing animals and are 
prone to degradation (especially the snakewood 
communities) if overgrazed.  Those parts of the 
system not protected by a stony surface mantle are 
moderately susceptible to soil erosion. 

7503 22.70% 

Newman Land System 

Erosional surfaces; hill tracts, ridges, plateaux remnants 
and breakaways with steep upper slopes and more gently 
inclined lower foot slopes, restricted stony plains and 
interfluves; moderately spaced tributary drainage patterns 
incised in narrow valleys in upper parts becoming broader 
and more widely spaced downstream.  Relief up to 100 m. 

This system supports predominantly hard spinifex 
vegetation and is not preferred by livestock.  Some 
areas are poorly accessible, and the system is not 
prone to degradation or soil erosion. 

5846 17.70% 

Calcrete Land System 

Depositional surfaces; valley fill deposits - stony plains as a 
mosaic of calcrete tables and low rises elevated up to 10 m 
above the surrounding surfaces of narrow inter-table 
drainage areas and restricted sandy plains; drainage 
patterns absent to sparse tributary tracts and occasional 
through going trunk channels. 

Some shrubs and grasses associated with the spinifex 
grasslands of this system are attractive to grazing 
animals and may be depleted if grazing levels are 
excessive. Low erosion risk. 

2487 7.50% 

Hooley Land System 

Erosional surfaces; hill tracts and domes on granitic rocks 
with rough crests, associated rocky hill slopes, restricted 
lower stony plains; narrow, widely spaced tributary 
drainage floors and channels.  Relief up to 100 m. 

Much of the system is poorly accessible; hard spinifex 
vegetation is not preferred by livestock; soft spinifex 
is moderately preferred.  The system is subject to 
fairly frequent burning and is not susceptible to 
erosion. 

2218 6.70% 

Boolgeeda Land System 

Predominantly depositional surfaces; very gently inclined 
stony slopes and plains below hill systems becoming 
almost level further downslope; closely spaced, dendritic 
and sub-parallel drainage lines. Relief up to about 20 m. 

Hard spinifex grasslands are not preferred by 
livestock, but soft spinifex is moderately preferred for 
a few years following fire. Vegetation is generally not 
prone to degradation and the system is not 
susceptible to erosion. The system is subject to fairly 
frequent burning. 

2089 6.30% 

http://www.ecologia.com.au/
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Land System Geomorphology Land Management Area (ha) Percentage of Project Area 

Jurrawarrina Land System 

Depositional surfaces; non-saline plains with hardpan at 
shallow depth and groved vegetation, stony upper plains 
and low rises on hardpan or rock, very widely spaced 
tributary drainage tracts and channels; minor stony gilgai 
plains, sandy banks and low ridges and hills.  Relief up to 
30 m. 

Most vegetation is only moderately preferred by 
grazing animals but can become degraded by 
overgrazing.  Drainage tracts (unit 6) are moderately 
susceptible to erosion, some hardpan plains (unit 3) 
are slightly susceptible and other parts are inherently 
resistant. 

1424 4.30% 

McKay Land System 

Erosional surfaces; gently undulating stony plains and 
interfluves with quartz surface mantles, sandy surfaced 
plains, minor calcrete plains, closely spaced tributary 
drainage lines in upper parts of system becoming much 
wider downslope; minor granite hills, tor fields and quartz 
ridges.  Relief is up to 25 m. 

Mature spinifex vegetation is not preferred by grazing 
animals but younger stands after burning are 
moderately preferred.  Vegetation is generally not 
prone to grazing induced changes, but fairly regular 
fires change botanical composition and vegetation 
structure in the short term.  The system has low or 
very low erosion hazard. 

1224 3.70% 

Brockman Land System 

Depositional surfaces; level, non-saline alluvial plains with 
clay soils and gilgai microrelief and flanked by slightly 
more elevated hardpan wash plains, sluggish internal 
drainage zones on plains and occasional through going 
trunk channels. 

Tussock grasslands on this system are highly 
preferred by livestock and other animals and are 
susceptible to overgrazing and degradation. 
Overgrazing can be prevented by appropriate and 
management including control of total grazing 
pressure. Soil erosion, despite the inherent resistance 
of the system, can occur if vegetative cover is severely 
depleted. 

737 2.20% 

Wona Land System 

Mostly depositional surfaces; residual plains with a mosaic 
of stony non-gilgaied and stony gilgaied surfaces, minor 
gilgai plains without stone mantles, low rises and short 
slopes on outer margins of the system.  Drainage is 
internal or as short, dendritic, tributary patterns confined 
to the outer margins of the system.  Relief up to 10 m. 

Tussock grasslands on gilgai plains (unit 2) are 
preferentially grazed by livestock and other animals 
and are prone to degrade if stocking is uncontrolled.  
Hard spinifex may tend to invade degraded tussock 
grass sites.  The system is generally not susceptible to 
erosion. 

244 0.70% 

Rocklea Land System 

Flood plains and river terraces subject to fairly regular 
overbank flooding from major channels and watercourses, 
sandy banks and poorly defined levees and cobble plains.  
Banks, levees and slightly higher upper terraces receive 
less regular flooding than lower terraces and flood plains. 

Buffel grass and soft spinifex on this system are highly 
and moderately preferred respectively by livestock. 
The system is largely stabilised by buffel and spinifex 
and accelerated erosion is uncommon.  However, 
susceptibility to erosion is high or very high if 
vegetative cover is removed. 

183 0.60% 
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Land System Geomorphology Land Management Area (ha) Percentage of Project Area 

White Springs Land System 

Depositional surfaces; level stony plains and plains and 
fans of sandy alluvium with widely spaced through going 
or sub-parallel distributary creek lines and channels; 
subject to sheet flow and overbank flooding.  Relief less 
than 10 m. 

The system supports soft spinifex vegetation which, 
except for old mature stands, is moderately preferred 
by grazing animals.  The system is prone to fairly 
regular burning.  Most of the system is not 
susceptible to erosion or vegetation degradation. 

170 0.50% 

Urandy Land System 

Erosional surfaces; hills, ridges and plateaux remnants on 
basalt with steep stony slopes, restricted lower slopes, 
stony interfluves and minor gilgai plains; moderately 
spaced tributary drainage patterns of small channels in 
shallow valleys in upper parts becoming broader floors 
and channels downslope.  Relief up to 110 m. 

Spinifex hummock grasslands are poorly accessible 
and are generally not preferred by livestock.  The 
system is subject to fairly regular burning.  The system 
has very low erosion hazard. 

164 0.50% 

Granitic Land System 

Depositional surfaces; level wash plains subject to 
overland sheet flow and with numerous drainage foci 
(groves of dense vegetation) arranged as arcuate bands 
transverse to the direction of sheet flow, level plains with 
gilgai microrelief, minor areas of sand sheet and sandy 
banks; sparse to very rare drainage tracts subject to more 
concentrated sheet flow and with occasional shallow 
channels.  Relief less than 10 m. 

Mulga shrublands are moderately preferred, and 
tussock grasslands highly preferred by grazing 
animals, and are prone to degradation if overgrazed. 
Wash plains (unit 3) and drainage tracts (unit 6) are 
moderately susceptible to soil erosion if vegetative 
cover is depleted. 

60 0.20% 

Macroy Land System 

Depositional surfaces; plains receiving overland sheet flow 
and with prominent drainage foci (groves) arranged as 
right angles to direction of flow, broad drainage tracts 
receiving more concentrated flow, with or without defined 
channels and with prominent gilgaied drainage foci; minor 
plains with clay soils and gilgai microrelief, also occasional 
through going creek channels. 

Much of the vegetation on this system is highly 
preferred by grazing animals and is prone to 
degradation if overgrazed.  Some hardpan wash 
plains, drainage tracts and groves (units 2, 3 and 4) 
are moderately susceptible to erosion. 

58 0.20% 
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Land System Geomorphology Land Management Area (ha) Percentage of Project Area 

River Land System 

Erosional surfaces; plateaux and mountains - extensive 
high plateaux, mountains and strike ridges with vertical 
escarpments and steep scree slopes and more gently 
inclined lower slopes; moderately spaced dendritic and 
rectangular tributary drainage patterns of narrow valleys 
and gorges with narrow drainage floors and channels.  
Relief up to 450 m. 

Much of the system is inaccessible or poorly 
accessible and is unsuitable for pastoral purposes.  
The system contains iron ore deposits which are 
currently being mined and deposits which are likely to 
be mined in the future.  Spinifex is the dominant 
vegetation and the system is burnt fairly frequently. 

6 0.02% 

    Total 33040 100% 

 

http://www.ecologia.com.au/


                                                 Hancock Prospecting Pty Ltd 

Mulga East Project Baseline Terrestrial Vertebrate Fauna Assessment 

 

February 2021   

 

 

11 

2.4 SOILS 

Tille (2006) described the soil landscapes of Western Australia’s arid rangelands and interior at a broad 
scale. The Atlas of Australian Soils (Northcote et al. 1960-1968) describes soil units on a finer scale and 
nine soils units have been identified within the Project Area, none of which are considered to be 
restricted (Figure 2.4,Table 2.2). 

The Project Area occurs within the Fortescue Province as described by Tille (2006), and is comprised 
of ten soil landscape zones. The Mulga East and Malay Well tenements primarily occur within the 
Fortescue Valley Zone (soil landscape zone 284), described as: 

• Alluvial plains, hardpan wash plains and sandplains (with stony plains, floodplains and some 
salt lakes) on alluvial deposits over sedimentary rocks of the Hamersley Basin. Red deep sands, 
red loamy earths and red/brown non-cracking clays with some red shallow loams and Hard 
cracking clays (Tille 2006). 

The north-eastern corner of the Project Area and southern portion of the proposed rail corridor falls 
within the Chichester Ranges Zone (soil landscape zone 282), described as: 

• Hills and dissected plateaux (with some stony plains) on basalt and sedimentary rocks of the 
Hamersley Basin.  Stony soils with some red shallow loams and hard cracking clays support 
spinifex grasslands with kanji and snappy gum (and some tussock grasslands) located in the 
northern Pilbara between Pannawonica and Nullagine (Tille 2006). 

The northern portion of the proposed rail corridor lies within the Abydos Plains and Hills Zone (soil 
landscape zone 283), described as: 

• Stony plains (with some hills) on granitic rocks of the Pilbara Craton (East Pilbara Terrane).  
Deep red sandy duplexes, red shallow loams with stony soils, red sandy earths and red loamy 
earths support spinifex grasslands with kanji (and some tussock grasslands) located in the 
northern Pilbara between the Yandeyarra community, Bamboo Springs Station and Marble Bar 
(Tille 2006). 

http://www.ecologia.com.au/
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Table 2.2: Soil units within the Project Area (Northcote et al. 1960-1968) 

Unit Description 
Proportion of 
Project Area (ha) 

Total area in 
PIL (ha) 

Oc63 

Pediplains on granite; more dissected than unit Oc62 and usually 
occurring as a zone flanking the mainstream courses: chief soils are hard 
alkaline red soils (Dr2.33) and (Dr2.43). There are more areas of (Um5.11) 
soils on calcrete (kunkar) than in unit Oc62 and some (Uc5.11) and 
(Uc1.22) soils occur along creeks 

108 
(0.3%) 

322277 

Gf1 

Steep ranges on basic lavas along with dolomites, tuff, banded iron 
formations, and dolerite dykes, with some narrow valley plains and high-
level gently undulating areas of limited extent. The soils are generally 
shallow and stony and there are large areas without soil cover: chief soils 
are brown loams (Um6.23) along with significant areas of earthy loams 
(Um5.51). (Dr2.33) soils occur on lower slopes, with (Uf6.71) and (Ug5.37) 
on valley floors. 

559 
(1.6%) 

1969690 

Oc64 

Low stony hills and dissected pediments on granite with occasional basic 
dykes: the chief soils are hard alkaline red soils (Dr2.33) having shallow 
stony A horizons. Associated are shallow stony (Uc5.11) soils on steep 
slopes, (Uc1.22) soils along creek lines, and (Um5.11) soils on patches of 
calcrete (kunkar) 

276 
(0.8%) 

107823 

Ja1 

Extensive valley plains largely associated with the Fortescue River: chief 
soils are earthy clays (Uf6.71) along with some (Ug5.38), (Um5.5), and 
(Dr2.33) soils. Small areas of calcrete (kunkar) with (Um5.11) soils occur 
also 

19555 
(59.1%) 

418666 

Oc62 

Very gently undulating pediplain with low granite outcrops and tors; 
occasional basic dykes occur as low elongate ridges: chief soils are hard 
alkaline red soils (Dr2.33) and (Dr2.43) having coarse-textured A horizons 
up to 18 in. thick. Associated are occasional patches of calcrete (kunkar) 
with (Um5.11) soils as well as some (Gn2.12) soils 

7 
(0.02%) 

19336 

Oc71 
Outwash plains with much coarse surface gravel: chief soils are hard 
alkaline red soils (Dr2.33) but (Uf6.71), (Ug5.38), and (Gn2.12) soils also 
occur. There are areas of (Gc) soils in proximity to unit Lb12 

499 
(1.5%) 

21348 

Oc70 
Dissected pediments and low stony hills associated with cherts, jaspilites, 
and iron ore formations; much coarse surface gravel: chief soils are hard 
alkaline red soils (Dr2 33) along with some (Dr2.32) and (Um5.52) soils 

8255 
(24.9%) 

78218 

MM19 
High-level gently undulating plain flanked by areas of basaltic ranges of 
unit Gfl: chief soils are cracking clays (Ug5.37). Areas of (Uf6.71) and 
(Dr2.33) soils occur also 

209 
(0.6%) 

25489 

Lb12 

Valley flats along major drainage lines, associated with limestone and 
calcareous gravels (kunkar): chief soils are highly calcareous earths 
(Gc1.12), with minor areas of shallow calcareous loams (Um1.1). 
Associated are areas of hard red soils (Dr2.33) and some cracking clays 
(Ug5.37) 

3573 
(10.8%) 

10500 

 Total 33040 2973347 

 

2.5 GROUND AND SURFACE WATER VALUES 

The Department of the Environment and Energy (DoEE) Protected Matters Search Tool (Department 
of the Environment and Energy 2018) and the Department of Biodiversity, Conservations and 
Attractions (DBCA) managed lands and waters database were queried for Ramsar Wetlands, Nationally 
Important Wetlands, and DBCA managed waters occurring near the Project Area. No Ramsar wetlands 
occur near the Project Area. 

The Fortescue Marsh (WA066), which is a Nationally Important Wetland (Department of the 
Environment and Energy 2018), is defined by the DBCA’s  Draft Fortescue Marsh Management Strategy 
2018-2024 (DBCA 2018) and located to the east of the Goodiadarrie Hills (Figure 2.5).  A section of the 
lower Fortescue River forms part of the Directory of Important Wetlands in Australia (DIWA) 
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(previously an Australian Nature Conservation Agency (ANCA)) wetland that occurs in the Project Area 
and comprises the river, its associated floodplains and claypans.   

The Project Area occurs within a section of the Fortescue River that forms part of the Priority 1 (BC 
Act) Freshwater Claypans of the Fortescue Valley Priority Ecological Community (PEC). Several springs, 
pools and associated claypans occur within the wider PEC.  Two of these occur within the Project Area 
including Koodjeepindarranna (small claypan) and Gnalka Gnoona (large claypan).  The wetlands 
associated with the Fortescue Valley have very diverse aquatic invertebrate communities and most of 
the restricted elements of the Pilbara riparian flora (Pinder et al. 2017). 

The Karijini (Hamersley Range) Gorges (WA067) occur to the immediate south of the Project Area 
(Figure 2.5). Aerial imagery was also inspected for any groundwater and surface water values (i.e. 
wetlands) within the Project Area. Excluding bores and watering points for cattle, no permanent water 
bodies have been identified as persisting within the Project Area. 

2.6 DBCA MANAGED LANDS AND WATERS 

The Project Area lies to the north of Karijini National Park and to the south of the Mungaroona Range 
National Park (Figure 1.1). 

2.7 ABORIGINAL HERITAGE, RESERVES AND MANAGED LANDS 

The management of Aboriginal heritage in Western Australia is governed by the Aboriginal Heritage 
Act 1972. The Act recognises there is significant community interest in preserving and protecting places 
and objects of Aboriginal heritage as part of State heritage (Department of Mines Industry Regulation 
and Safety 2019). The northern 18 km portion of the proposed rail corridor falls within the Yandeyarra 
Reserve (Figure 2.5) which is located within the registered Kariyarra people Native Title claim area. 
Permission for the survey team to access to the reserve was not granted by the Yandeyarra community 
at the time of survey. 

http://www.ecologia.com.au/
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3 METHODOLOGY 

3.1 DESKTOP ASSESSMENT 

3.1.1 Database Searches 

The methodology adopted for the desktop study was consistent with that recommended by the 
Environmental Protection Authority (2020a). A review of available relevant survey reports in the 
vicinity of the Project Area was undertaken, as well as searches of mapping resources and databases 
(Table 3.1) to identify conservation significant species recorded within, or in the vicinity of the Project 
Area. All results were reviewed based on the likelihood of occurrence of relevant conservation 
significant species occurring within the Project Area with consideration given to the proximity of 
previous records, habitat requirements, and landforms. 

Relevant conservation significant fauna species assessed as potentially occurring within the Project 
Area were assigned a likelihood of occurrence rating according to the criteria in Table 3.2. For relevant 
species, the likelihood of occurrence was determined by investigating the following: 

• Fauna habitats likely to exist within the Project Area based on the desktop study; 

• Distance of previously recorded conservation significant species based on publicly available 
records; 

• Frequency of occurrence of conservation significant species records; and 

• Time passed since conservation significant species were recorded. 

Table 3.1: Databases searched for the literature review 

Database Search Details 

EPBC Act Protected Matters Database 
Records of matters of national significance under the EPBC Act 
within 40 km of the Project Area 

DBCA Threatened and Priority Fauna 
Database 

Records of significant fauna species within 40 km of the Project 
Area 

DBCA NatureMap All fauna records within 40 km of the Project Area 

BirdLife Birdata Bird records within 40 km of Project Area 

Atlas of Living Australia (ALA) All fauna within 40 km of Project Area 

Table 3.2: Criteria used to assess the likelihood of occurrence of significant fauna 

Rating Criterion 

Recorded The species has been recorded within the study area previously or during the current survey. 

Likely 
The species may occur within the study area as suitable habitat is known to be present and 
there are existing records very close to the study area (within ca. 10 km). 

Possible 

The species may occur within the study area as there are existing records in the vicinity of the 
study area, and suitable habitat is likely to be present; 
OR 
The species may occur within the study area as there is insufficient information available to 
exclude the possibility of occurrence. 

Unlikely 

The species is unlikely to occur within the study area as suitable habitat is not present or is not 
likely to be present; 
OR 
Suitable habitat is present within the study area, but the taxon/community has not been 
recorded despite reasonable survey effort. 

http://www.ecologia.com.au/
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3.2 FIELD SURVEYS 

A level 1 habitat assessment, a two-phase Level 2 vertebrate fauna survey and targeted surveys for 
conservation significant fauna were conducted to better understand the faunal values within the 
Project Area. Field surveys were completed during five separate site visits outlined below: 

• Level 1 – Fauna habitat assessment: October 8th - 12th 2018 
• Phase 1 – Level 2 vertebrate fauna survey: April 4th - 16th 2019 
• Phase 1 – Targeted conservation significant fauna survey: July 22nd - 30th 2019 
• Phase 2 – Level 2 vertebrate fauna assessment: 14th - 27th April 2020 
• Phase 2 – Targeted conservation significant fauna survey: 29th June - 6th July 2020 

The Level 2 surveys were conducted following the period of maximum rainfall for the region as per the 
EPA Technical Guidance terrestrial fauna surveys (Environmental Protection Authority 2016c). The 
Technical Guidance: Terrestrial vertebrate fauna surveys for environmental impact assessment 
(Environmental Protection Authority 2020b) was released in June 2020 and replaces two former 
Technical Guidance documents: ‘Technical Guidance – Sampling methods for terrestrial vertebrate 
fauna’ (Environmental Protection Authority 2016b) and ‘Technical Guidance – Terrestrial fauna 
surveys’ (Environmental Protection Authority 2016c).  Level 1 and Level 2 field surveys were conducted 
prior to the release of the Technical Guidance which now refers to these as Basic and Detailed surveys 
respectively. 

3.2.1 Level 1 Fauna and Fauna Habitat Assessment 

A fauna habitat type broadly describes an area of habitat that is distinguishable by its vegetation, soil 
characteristics, land features and is likely to host a different fauna assemblage to that found in other 
fauna habitats. Habitat delineation and mapping was based on the interpretation of aerial 
photography, landforms, habitat site assessments and soil descriptions. The habitat assessment of the 
Project Area paid particular attention to the likelihood that conservation significance fauna may be 
present in some habitat types. To ensure survey effort encompassed all fauna habitats present in the 
Project Area, the following sources of information were used to delineate indicative broad fauna 
habitats before the Level 1 field survey commenced: 

• aerial imagery; 
• elevation modelling in Google Earth; 
• Beard (1968, 1975, 1979) vegetation mapping; and, 
• Land System mapping (van Vreeswyk et al. 2004a). 

The survey methods for the survey were in accordance with the EPA’s Technical Guideline for sampling 
terrestrial vertebrate fauna for conducting a Level 1 fauna and fauna habitat assessment 
(Environmental Protection Authority 2016b). Extensive ground truthing of habitat types during 
subsequent surveys allowed fauna habitat mapping within the Project Area to be further refined. 

3.2.2 Level 2 Terrestrial Vertebrate Fauna Assessment 

3.2.2.1 Site Selection and Survey Effort  

Habitat mapping based on the results of the Level 1 survey indicate eight broad fauna habitat types 
occur within the Project Area. Three trapping sites were established in each of six broad fauna habitat 
types identified within the Project Area, totalling 18 sites, with each site trapped for a minimum of 
seven-nights (Table 3.3). This methodology was replicated in each phase of the survey to ensure 
consistency and comparison of results. Two habitats, the Claypan and Chenopod/Cracking Clay 
Floodplains were not trapped as they do not provide suitable niches for vertebrate fauna. Where trap 
sites were associated within hard substrates which prevented the installation of pitfall traps, a 
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combination of funnel traps, Elliott traps, cage traps and drift fences were used. This design and effort 
is considered comparable to that of a pitfall trap line (Environmental Protection Authority 2016b).   

Table 3.3: Trap site locations and survey effort 

Phase 1             

Site Habitat Type 
Datum Latitude Longitude 

Nights 
Open 

Total 
Trap 

nights 

MDS01 Mixed Eucalypt /Mulga Floodplain GDA94 118.520 -22.149 7 308 

MDS02 Calcrete Stony Plain GDA94 118.520 -22.171 9 346 

MDS03 Calcrete Stony Plain GDA94 118.503 -22.207 7 308 

MDS04 Calcrete Stony Plain GDA94 118.520 -22.165 7 308 

MDS05 Mixed Eucalypt /Mulga Floodplain GDA94 118.469 -22.182 7 308 

MDS06 Mixed Eucalypt /Mulga Floodplain GDA94 118.520 -22.156 7 308 

MDS07 Stony Spinifex Plains and Hillslopes GDA94 118.504 -22.098 8 318 

MDS08 Stony Spinifex Plains and Hillslopes GDA94 118.518 -22.089 8 352 

MDS09 Rocky Hills GDA94 118.556 -22.113 7 288 

MDS10 Rocky Hills GDA94 118.634 -22.136 7 288 

MDS11 Drainage Line GDA94 118.565 -22.120 7 308 

MDS12 Drainage Line GDA94 118.640 -22.112 7 308 

MDS13 Drainage Line GDA94 118.594 -22.127 7 308 

MDS14 Stony Spinifex Plains and Hillslopes GDA94 118.603 -22.134 7 308 

MDS15 Rocky Hills GDA94 118.641 -22.111 7 288 

MDS16 Mulga Woodland GDA94 118.519 -22.118 9 346 

MDS17 Mulga Woodland GDA94 118.551 -22.123 9 346 

MDS18 Mulga Woodland GDA94 118.623 -22.145 7 308 

Total 134 5652 

Phase 2 

Site Habitat Type 
Datum Latitude Longitude 

Nights 
Open 

Total 
Trap 

nights 

MDPT001 Calcrete Stony Plain GDA94 118.520 -22.167 9 360 

MDPT002 Calcrete Stony Plain GDA94 118.514 -22.182 9 360 

MDPT003 Calcrete Stony Plain GDA94 118.504 -22.208 8 320 

MDPT004 Drainage Line GDA94 118.567 -22.117 9 360 

MDPT005 Drainage Line GDA94 118.624 -22.143 9 360 

MDPT006 Drainage Line GDA94 118.594 -22.127 9 360 

MDPT007 Mulga Woodland GDA94 118.493 -22.112 8 320 

MDPT008 Mulga Woodland GDA94 118.669 -22.161 9 360 

MDPT009 Mulga Woodland GDA94 118.596 -22.132 9 360 

MDPT010 Mixed Eucalypt/ Mulga Floodplain GDA94 118.519 -22.152 9 360 

MDPT011 Mixed Eucalypt/ Mulga Floodplain GDA94 118.468 -22.183 8 320 

MDPT012 Mixed Eucalypt/ Mulga Floodplain GDA94 118.466 -22.163 8 320 

MDPT013 Rocky Hills GDA94 118.627 -22.127 8 320 

MDPT014 Rocky Hills GDA94 118.512 -22.121 8 320 

MDPT015 Rocky Hills GDA94 118.557 -22.112 8 320 

MDPT016 Stony Spinifex Plains and Hillslopes GDA94 118.517 -22.089 9 360 

MDPT017 Stony Spinifex Plains and Hillslopes GDA94 118.555 -22.110 9 360 

MDPT018 Stony Spinifex Plains and Hillslopes GDA94 118.496 -22.099 8 320 

Total 154 6160 

Grand Total 288 11812 
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3.2.2.2 Systematic trapping 

The Level 2 terrestrial fauna surveys sampled the local fauna using a suite of trapping techniques. Trap 
lines were established as shown in Figure 3.2 and methodology is described below: 

• Pitfall Traps: 20 L bucket and 50 cm long x 15 cm diameter PVC pipe traps (diameter: 150 mm, 
depth: 700 mm). Each trapping site has two trapping lines, each containing five pitfall traps 
dug into the ground 5m apart. Each trap line utilises buckets and pipes (alternating) with a 
30cm high, 5m long drift fence placed between the pit traps directing fauna towards the trap. 
This fence extends 5m off the first and last pit trap making the total length of the line 30m. 
Each trap site therefore contains two lines (roughly 50m apart), both with five pit traps (a total 
of 10 pit traps) and 30m of drift fence (a total of 60m drift fence). 

• Funnel traps: Placed on either side of each fence between each pit trap to capture fauna that 
do not readily fall into pit traps (eight per line, a total 16 per trapping site).  All funnel traps 
were covered by industrial insulation shades to reduce the likelihood of animals suffering from 
overheating. 

• Elliott traps: Aluminium box traps (10 per trapping site) were baited with ‘universal bait’ (oats, 
peanut butter, sardines) to attract and capture smaller mammals and re-baited as necessary 
at the discretion of the zoologist.  All Elliott traps are covered by industrial insulation shades 
to reduce the likelihood of animals suffering from overheating. 

• Cage traps: larger wire-frame box traps, also baited with ‘universal bait’, to capture medium-
sized mammals (two per line, a total of four per trap site).  All cage traps are covered by hessian 
shades to reduce the likelihood of animals suffering from overheating, excess stress from being 
out in the open and protection from predators. 

Traps were cleared within three hours of sunrise, closed during the day, and then reopened in the late 
afternoon to minimise potential heat stress to captured animals. All traps were removed, and holes 
were filled following completion of the Level 2 survey. 

3.2.2.3 Avifauna Surveys 

To survey bird assemblages, 20-minute set‐time searches were undertaken at each systematic trapping 
site by an experienced ornithologist. During each set‐time survey, the number of individuals of each 
species observed was recorded while actively searching similar habitat within a 2-hectare area 
surrounding the survey site. This approach is in accordance with systematic survey methods 
recommended by BirdLife Australia and Technical Guidance: Sampling methods for terrestrial 
vertebrate fauna (Environmental Protection Authority 2016b). Survey effort was conducted within 
three hours of dawn and dusk, which is deemed to be optimal for recording majority of bird species. 

Set time surveys were conducted at each systematic trapping site for avifauna on a minimum of two 
occasions. Opportunistic surveys were conducted at sites considered to potentially support a different 
avifauna assemblage to systematic trapping locations, with specific focus on areas exhibiting surface 
water (Figure 3.1). Survey effort for avifauna can be seen in Table 3.4.

http://www.ecologia.com.au/
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Table 3.4: Avifauna survey effort 

Survey Set time surveys 
Opportunistic 
searches 

Phase 1 - Level 2 vertebrate fauna 
survey: April 4th - 16th 2019 

70 conducted (1400 minutes) 4 sites 

Phase 2 – Level 2 vertebrate fauna 
assessment: 14th - 27th April 2020 

37 conducted (740 minutes) 15 sites 

Total 107 set time surveys (2140 minutes) 19 sites 

 

3.2.2.4 Acoustic Recording Units 

SM2BAT (SM2s) and Song Meter 4 (SM4) long term passive acoustic recording units (ARUs) have a high 
sampling frequency, enabling the full spectrum of bat calls to be recorded without being transformed, 
allowing greater accuracy and sensitivity. ARUs were placed with the microphone pointed to the sky 
or at a prospective roost cave and were used to record echolocation calls of bats in the vicinity. ARUs 
were deployed at each systematic trapping site (Figure 3.1) for a minimum of one night during both 
phases of the Level 2 terrestrial fauna survey resulting in a total of 36 recording nights (Table 3.6). 

3.2.2.5 Nocturnal Spotlighting 

Nocturnal spotlighting was conducted from vehicles and on foot to target nocturnal and crepuscular 
fauna species. Main access tracks were driven on seven nights by four people for a period of one hour 
totalling 28 hours. Four zoologists conducted spotlighting on foot through rocky habitat totalling 8 
hours. In total, 36 hours was spent spotlighting for cryptic nocturnal and crepuscular species during 
the current Level 2 terrestrial fauna survey (Figure 3.6, Table 3.5). 

During the initial survey (ecologia 2019), two zoologists conducted an hour long traverse and 
spotlighting on foot through rocky habitat and 8 hours spotlighting on main access tracks from a 
vehicle, totalling 10 hours searching for cryptic nocturnal species (Table 3.5).  

http://www.ecologia.com.au/
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Figure 3.2: Trap site layout 
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3.2.3 Targeted Conservation Significant Fauna Survey 

Fauna species listed as Threatened or Migratory under the EPBC Act are classed as Matters of National 
Environmental Significance (MNES). Targeted surveys were undertaken for MNES species with the aim 
of understanding the importance of populations and habitats occurring within the Project Area. 

Based on the results of the desktop assessments, habitat assessments and previous surveys, targeted 
surveys were undertaken for six MNES species including the northern quoll, bilby, Pilbara leaf-nosed 
bat, ghost bat, Pilbara olive python and night parrot. 

Targeted surveys for all species were undertaken in accordance with the following licence, policies and 
guidelines: 

• DBCA Regulation 27 Licence - BA27000030 (Fauna taking for Biological Assessment) 
• DBCA Authorisation number TFA 2019-0010 (Authorisation to take or disturb Threatened 

species) 
• EPBC Act referral guideline for the endangered northern quoll (Commonwealth of Australia 

2016) 
• Survey guidelines for Australia’s threatened bats (Department of Sustainability Environment 

Water Population and Communities 2010) 
• Survey guidelines for Australia’s threatened reptiles (Department of Sustainability 

Environment Water Population and Communities 2011b) 
• Survey guidelines for Australia’s threatened mammals (Department of Sustainability 

Environment Water Population and Communities 2011a) 
• Environmental Factor Guideline: Terrestrial Fauna (Environmental Protection Authority 

2016a); 
• Technical Guidance: Sampling methods for terrestrial vertebrate fauna (Environmental 

Protection Authority 2016b); and 
• Technical Guidance: Terrestrial Fauna Surveys (Environmental Protection Authority 2016c). 

3.2.3.1 Northern quoll (Dasyurus hallucatus) (Endangered under EPBC Act and BC Act) 

A combination of cage traps, motion sensor cameras, and opportunistic searches to detect dens and 
scats were employed to detect the presence/absence of northern quolls along with understanding 
habitat use and population dynamics. To comply with the referral guidelines (Commonwealth of 
Australia 2016), trapping transects along linear rocky ridgelines in the proposed mine impact area were 
implemented to achieve optimal coverage of potential habitat. 

During the phase 1 targeted survey (ecologia 2019), 45 cage traps were set for a period of seven nights, 
resulting in a total trapping effort of 315 trap nights (Figure 3.3). Traps were cleared within three hours 
of sunrise each morning and baited with sardines. Camera traps (Reconyx HC500 HyperFire) were 
deployed at 42 locations with a total trapping effort of 207 trap nights and baiting stations were baited 
with sardines (Figure 3.3). A total of 12 hours of nocturnal searches were undertaken within suitable 
habitat with the aid of a Pulser Helion XP28 thermal monocular. Thermal imaging scopes use infra-red 
light to detect heat signatures emitted by endothermic species such as the northern quoll. 

An Unmanned Aerial Vehicle (UAV)/drone was used to identify potential denning and shelter habitat 
within Rocky Hills over the extent of the Project Area during the phase 2 Level 2 survey in April 2020 
(Figure 3.4). The drone covered approximately 107 kms searching for prospective northern quoll 
habitat. Once suitable habitat was identified 39 motion sensor cameras (Reconyx HC500 HyperFire) 
were baited with sardines and deployed during the Level 2 survey (April 2020) and retrieved during 
the targeted survey (July 2020) (Figure 3.3). Each camera recorded for between 101 and 105 nights 
resulting in a total of 3982 motion sensor camera nights (Table 3.5).  
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Thirty-six hours was spent spotlighting for northern quolls during targeted searches for cryptic 
nocturnal species, resulting in an increased survey effort for this species (Figure 3.6). Targeted searches 
within suitable habitat for secondary sign of northern quolls was undertaken during each phase of this 
assessment when deploying cameras, bat ARUs and when cave habitat assessments (Table 3.5).  

A combined total of 91 sites were surveyed using motion sensor cameras (4237 trap nights), 45 sites 
using cage traps (315 trap nights), 48 hours of nocturnal searches and 200 hrs of targeted searches 
were undertaken to target northern quolls (Table 3.5, Figure 3.3). 

Table 3.5: Total survey effort for the northern quoll 

Survey 
Motion sensor 

cameras 
Cage traps Targeted Searches 

Unmanned Aerial 
Vehicle searches 

Phase 1 - Level 2 
vertebrate fauna 

survey: April 4th - 16th 
2019 

10 sites 
48 trap nights 

N/A 
20 hrs targeted 

searching 
N/A 

Phase 1 - Targeted 
conservation 

significant fauna 
survey: July 22nd - 

30th 2019 

42 Sites  
207 trap nights 

45 sites  
315 trap nights 

20 hrs targeted 
searching, 

12 hrs nocturnal 
searching 

N/A 

Phase 2 – Level 2 
vertebrate fauna 

assessment: 14th - 27th 
April 2020 

Cameras deployed at 
39 sites 

N/A 
60 hrs targeted 

searching 
N/A 

Phase 2 - Targeted 
conservation 

significant fauna 
survey: 29th June - 6th 

July 2020 

Cameras retrieved 
from 39 sites 

3982 trap nights 
N/A 

36 hrs nocturnal 
searches, 100 hrs 

undertaken during 
cave habitat 

assessments (>82 
caves assessed) 

107 kms of drone 
flight paths 

Total 
91 sites 

 4237 trap nights 
45 sites 

315 trap nights 

48 hrs of 
nocturnal and 200 

hrs of targeted 
searches (>82 

caves assessed) 

107 kms of drone 
flight paths 

 

3.2.3.2 Pilbara leaf-nosed bat (Rhinonicteris aurantia (Pilbara)) (Vulnerable under EPBC Act and 
BC Act) and ghost bat (Macroderma gigas) (Vulnerable under EPBC Act and BC Act) 

In addition to echolocation call recordings obtained by ARUs at each systematic trap sites (36 sites), 
ARUs were deployed at 216 sites (504 recording nights) to record bat calls within the Project Area over 
five targeted surveys (Figure 3.5, Table 3.6) and the results of these surveys have been addressed in a 
stand-alone report (Appendix J). ARUs were deployed in habitats known to be important for bat species 
of significance such as rocky habitats (breakaways, caves, gullies, and gorges), on flight paths (Drainage 
Lines) and in foraging areas. 

To understand how these species utilise suitable habitat within the Project Area, 82 cave habitat 
assessments were undertaken during the phase 2 targeted survey in June 2020 to evaluate their 
suitability as diurnal roost caves and review cave morphology, geology and cave conditions (Figure 
3.4). A UAV (drone) was used to conduct surveys to identify suitable northern quoll habitat and identify 
potential cave habitat for the Pilbara leaf-nosed bat and ghost bat (Figure 3.4, Table 3.6).  

http://www.ecologia.com.au/


                                                 Hancock Prospecting Pty Ltd 

Mulga East Project Baseline Terrestrial Vertebrate Fauna Assessment 

 

February 2021   

 

 

27 

Suitable caves within these areas with the potential to function as a roost cave, nocturnal refuge or 
nocturnal feeding cave were assessed and the following parameters were documented: 

• Location; 
• Assessed ghost bat usage; 
• Basic geology; 
• Entrance type and dimensions (gathered using a laser measuring device), entrance orientation; 
• Cave grouping, insulation from above; 
• Cave type (e.g. overhang, adit, crevice, cave with multiple chambers); 
• Internal domed chamber, rear passages that may have a roost; 
• Internal temperature and relative humidity; 
• Local foraging opportunities and distance to disturbance; and 
• Cave floorplan and photograph. 

Deep caves with ceiling heights of 2.5m or greater, dark recesses and high levels of humidity were 
classified as potential roost caves for ghost bats (Bat Call 2016). Shallow caves and deep hollow with 
overhead roof structures higher than 1.5 metres which were assessed as having the capacity to provide 
protection from inclement weather or predators were classified as potential nocturnal refuges for 
ghost bats (Bat Call 2016). Nocturnal refuges for this species typically range from five to 15 metres 
deep and exhibit high humidity and low light conditions (Bat Call 2016).  

Deep, complex caves with low light levels and a suitable microclimate were categorised as potential 
roosts for the Pilbara leaf-nosed bat (Threatened Species Scientific Committee 2016b). This species 
does not roost in overhangs, as they do not promote the warm, humid microclimates required by this 
species, therefore these structures were not considered to be potential roosts for the purposes of this 
survey (Threatened Species Scientific Committee 2016b). Caves with the capacity to shelter Pilbara 
leaf-nosed bats from inclement weather and predators during nocturnal resting or feeding were 
classified as nocturnal refuges (Threatened Species Scientific Committee 2016b).  

Table 3.6: Total survey effort for the Pilbara leaf-nosed bat and ghost bat. 

Survey 
Acoustic 
Recording Unit 

Cave habitat 
assessments 

Unmanned Aerial 
Vehicle searches 

Phase 1 - Level 2 vertebrate fauna survey: April 4th - 
16th 2019 

31 sites  
59 recording 
nights 

 N/A  N/A 

Phase 1 - Targeted conservation significant fauna 
survey: July 22nd - 30th 2019 

57 sites 
75 recording 
nights 

 N/A  N/A 

Targeted Pilbara Leaf-nosed Bat Survey (November 
25th - December 2 2019 

70 sites 
70 recording 
nights 

 N/A  N/A 

Long-term Pilbara leaf-nosed bat survey December 
2019- March 2020 

6 Sites 
212 recording 
nights 

 N/A  N/A 

Phase 2 – Level 2 vertebrate fauna assessment: 14th 
- 27th April 2020 

18 sites 
18 recording 
nights 

 N/A 
107 km of UAV 
searches 

Phase 2 - Targeted conservation significant fauna 
survey: 29th June - 6th July 2020 

42 sites 
42 recording 
nights 

81 cave 
habitat 
assessments 

 N/A 

Targeted Pilbara Leaf-nosed Bat Survey (October 
5th - 9th 2020 

28 Sites 
28 recording 
nights 

1 cave habitat 
assessment 

 N/A 

http://www.ecologia.com.au/


                                                 Hancock Prospecting Pty Ltd 

Mulga East Project Baseline Terrestrial Vertebrate Fauna Assessment 

 

February 2021   

 

 

28 

Survey 
Acoustic 
Recording Unit 

Cave habitat 
assessments 

Unmanned Aerial 
Vehicle searches 

Total 
252 sites, 504 
recording 
nights 

82 cave 
habitat 
assessments 

107 km of flight 
paths 

 

3.2.3.3 Night parrot (Pezoporus occidentalis) (Endangered under EPBC Act and Critically 
Endangered under BC Act) 

The Project Area occurs within a zone classified as a high priority area for the night parrot (Department 
of Biodiversity Conservation and Attractions 2017). SM2 ARUs were programmed, in accordance with 
night parrot survey guidance, to record night parrot calls between sunset and sunrise each evening. 
These surveys were undertaken in the months following significant rainfall events when breeding is 
more likely to occur and therefore detectability of the species is expected to be higher (Department of 
Biodiversity Conservation and Attractions 2017). 

Three ARUs were programmed to record night parrot calls during the phase 1 Level 2 survey, with two 
deployed in the Chenopod/Cracking Clay Floodplain and one set amongst long unburnt spinifex within 
the Stony Spinifex Plain and Hillslope habitat (Figure 3.3).  

Prior to undertaking the phase 2 targeted surveys, a detailed assessment of prospective night parrot 
habitat was undertaken by reviewing high resolution aerial imagery covering the project area and using 
an UAV to identify areas long unburnt spinifex and potential suitable habitat for this species (Figure 
3.4). A total of 33 kms of UAV flights were conducted over clumps of long unburnt spinifex within the 
Project Area.  

Based on current knowledge, broad habitat requirements of the night parrot include areas of old, long-
unburnt spinifex (Triodia spp.) for roosting and nesting, together with foraging habitats that are likely 
to include various native grasses and herbs, and may or may not contain shrubs or low trees 
(Department of Biodiversity Conservation and Attractions 2017). Roosting and nesting sites are in 
clumps of dense vegetation, primarily old and large spinifex clumps (often >50 years unburnt), 
especially hummocks that are ring-forming (Department of Biodiversity Conservation and Attractions 
2017). 

ARUs were set in seven locations (Table 3.7, Figure 3.3) within areas which were considered to support 
long unburnt spinifex (>50 cm) for a minimum of six nights in accordance with the interim survey 
guidelines for night parrots (Department of Biodiversity Conservation and Attractions 2017). ARUs 
were deployed for a combined total of 60 recording nights. 

Table 3.7: Night parrot acoustic recording device locations 

Site Survey Latitude Longitude Date opened Date closed Effort 

NP01 Phase 1 118.4655 -22.1326 6/04/2019 12/04/2019 6 nights 

NP02 Phase 1 118.4667 -22.142 6/04/2019 12/04/2019 6 nights 

NP03 Phase 1 118.5174 -22.0838 6/04/2019 12/04/2019 6 nights 

NPPT01 Phase 2 118.5264 -22.0881 21/04/2020 27/04/2020 6 nights 

NPPT02 Phase 2 118.5252 -22.0901 21/04/2020 27/04/2020 6 nights 

NPPT03 Phase 2 118.5225 -22.0939 21/04/2020 27/04/2020 6 nights 

NPPT04 Phase 2 118.4739 -22.0838 21/04/2020 27/04/2020 6 nights 

NPPT05 Phase 2 118.5009 -22.0862 21/04/2020 27/04/2020 6 nights 

http://www.ecologia.com.au/


                                                 Hancock Prospecting Pty Ltd 

Mulga East Project Baseline Terrestrial Vertebrate Fauna Assessment 

 

February 2021   

 

 

29 

Site Survey Latitude Longitude Date opened Date closed Effort 

NPPT06 Phase 2 118.5183 -22.0854 21/04/2020 27/04/2020 6 nights 

NPPT07 Phase 2 118.5539 -22.1105 21/04/2020 27/04/2020 6 nights 

Total 60 nights 

 

3.2.3.4 Bilby (Macrotis lagotis) (Vulnerable EPBC Act and BC Act) 

Given an historical record of a bilby from the Project Area, a targeted survey was undertaken to confirm 
the presence/absence of the species within the Project Area. Acacia aneura (mulga) 
woodland/shrubland growing on ridges and rises is one of the habitats known to support populations 
of the bilby within Western Australia (Threatened Species Scientific Committee 2016a). and this 
habitat type was surveyed extensively with a UAV during the targeted survey  

The results of soil assessments undertaken within the Project Area (Mine Earth 2019) were 
interrogated for suitable substrates for bilby burrows. UAV flights were completed in a linear pattern, 
with transects separated by no more than 500m (usually between 200 m and 400 m) within Mulga 
Woodland habitat type to identify potentially suitable habitat and secondary sign (diggings and 
burrows) (Figure 3.4, Table 3.8).  

Table 3.8: Bilby survey effort 

Survey Targeted Searches 
Unmanned Aerial Vehicle 
searches 

Level 1 - fauna habitat assessment: 
October 8th - 12th 2018 

42 habitat assessments undertaken  N/A 

Phase 2 – Level 2 vertebrate fauna 
assessment: 14th - 27th April 2020 

 N/A 228 km of flight paths 

Total 42 habitat assessments undertaken 228 km of flight paths 

 

3.2.3.5 Pilbara olive python (Liasis olivaceus barroni) (Vulnerable under EPBC Act and BC Act) 

The presence of the Pilbara olive python within the Project Area was confirmed when an individual 
python was opportunistically recorded at the exploration camp during the initial phase of the Level 2 
survey (ecologia 2019). 

Targeted surveys for cryptic species such as the Pilbara olive python are difficult to effectively conduct. 
The Survey Guidelines for Threatened Reptiles (Department of Sustainability Environment Water 
Population and Communities 2011b) recommends active searches along rocky gorges and other 
suitable habitat as the most appropriate survey technique. Suitable habitat for the Pilbara olive python 
within the Project Area is associated with Rocky Hills (rocky outcrops, breakaways and small gorges) 
although they have also been recorded in spinifex grasslands and are known to travel large distances, 
suggesting the species has a large home range (Tutt et al 2002).  

Targeted searches conducted in rocky habitats for secondary evidence (sloughs and scats) were 
conducted concurrently with cave habitat assessments, northern quoll targeted searches and 
deploying bat ARUs. Spotlighting through rocky habitat on foot and nocturnal road spotting for this 
cryptic nocturnal species was undertaken during the targeted surveys (phase 1 and 2) (Figure 3.6, Table 
3.9). Four zoologists conducted spotlighting on foot through suitable rocky habitat for a total of 480 
minutes.  Nocturnal road spotting was also undertaken on spotlighting for cryptic nocturnal species 
including the Pilbara olive python during each phase of the surveys for a total of 3840 minutes (Figure 
3.6). Camera traps deployed in the Rocky Hills targeting northern quolls were also used to detect 
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presence of Pilbara olive pythons resulting in greater survey effort for the species (Figure 3.3). Total 
survey effort for the Pilbara olive python can be seen in Table 3.9. 

Table 3.9: Pilbara olive python survey effort 

Survey 
Motion sensor 

cameras 
Cage traps Targeted Searches 

Unmanned Aerial 
Vehicle searches 

Phase 1 - Level 2 
vertebrate fauna 

survey: April 4th - 16th 
2019 

10 sites 
48 trap nights 

N/A 
20 hrs targeted 

searching 
N/A 

Phase 1 - Targeted 
conservation 

significant fauna 
survey: July 22nd - 

30th 2019 

42 Sites  
207 trap nights 

45 sites  
315 trap nights 

20 hrs targeted 
searching, 

12 hrs nocturnal 
searching 

N/A 

Phase 2 – Level 2 
vertebrate fauna 

assessment: 14th - 27th 
April 2020 

Cameras deployed at 
39 sites 

N/A 
60 hrs targeted 

searching 
N/A 

Phase 2 - Targeted 
conservation 

significant fauna 
survey: 29th June - 6th 

July 2020 

Cameras retrieved 
from 39 sites 

3982 trap nights 
N/A 

36 hrs nocturnal 
searches, 100 hrs 

undertaken during 
cave habitat 

assessments (>82 
caves assessed) 

107 kms of drone 
flight paths 

Total 
91 sites 

 4237 trap nights 
45 sites 

315 trap nights 

248 hrs of 
nocturnal and 

targeted searches 

107 kms of drone 
flight paths 
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Figure 3.3 Targeted motion sensor camera, northern quoll targeted cage trap and night parrot acoustic recording unit locations.
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Figure 3.6 Targeted searches, avifauna census tracks and nocturnal spotlighting.
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3.3 DATA ANALYSIS 

3.3.1 Sampling Adequacy and Estimated Species Richness 

Sampling adequacy was assessed by extrapolating species accumulation curves (SACs). SACs display 
the rate at which new species are found within the Project Area in relation to sampling effort and can 
be extrapolated to provide an estimate of species richness. As sampling effort increases, the rate at 
which new species are recorded is reduced until the number of species recorded reaches the number 
present. At the point where there is a minimal increase in species richness with continued sampling 
effort, the sample size is considered adequate. Four incidence-based coverage estimators (Chao 2, 
bootstrap, jackknife 1 and jackknife 2) were used to extrapolate species richness for the Project Area 
using the vegan package (Oksanen et al. 2017) of R 3.5.2 (R Core Team 2016). Analyses were conducted 
using the total number of species recorded in both phases of the survey and completed separately for 
avifauna and trapped animals (ground dwelling mammals, amphibians and reptiles) using 9,999 
permutations. 

3.3.2 Fauna Assemblage 

Analysis of fauna survey data is undertaken to determine potential differences in species composition 
between the habitat types identified within the Project Area. Patterns among sampling sites were 
visually assessed by nonmetric multidimensional scaling (NMDS) for each faunal group. NMDS was 
conducted using square root transformed abundance data and the Bray-Curtis coefficient in vegan. 
95% confidence intervals of the group (habitat type) centroids were calculated and displayed on the 
plot as ellipses. A stress value was calculated for the ordination whereby lower values indicate that the 
configuration of points is a good representation of the actual similarity between sites. Generally, stress 
values > 0.25 are poor, although they will tend to be greater for larger and more complex data sets.  

3.4 ANIMAL ETHICS 

The survey was conducted as per ecologia’s Animal Ethics Code of Practice, which conforms to Section 
5 of the Australian code of practice for the care and use of animals for scientific purposes (National 
Health and Medical Research Council 2004). In all cases, fauna species were identified in the field, and 
not captured or collected during the survey. 

3.5 ANALYSIS, TAXONOMY AND NOMENCLATURE 

Nomenclature for mammals, birds, reptiles and amphibians within this report is as per Western 
Australian Museum Checklist of the Vertebrates of Western Australia April 2020.  ecologia consistently 
check for updates to the checklist and literature to ensure all taxonomy conducted is relevant and 
current. References used for fauna identification are listed in Table 3.10. 

Mr Robert Bullen of Bat Call WA analysed acoustic bat call data collected during the Level 2 survey. 

Table 3.10: References for identification 

Fauna Group Reference 

Mammals van Dyck and Strahan (2008b), Van Dyck et al. (2013) 

Bats Churchill (1998), Menkhorst and Knight (2011) Van Dyck et al. (2013) 

Birds Simpson and Day (2010) 

Reptiles Cogger (2018), Wilson and Swan (2017) 

Geckos Cogger (2018), Wilson and Swan (2017) 

Skinks Cogger (2018), Wilson and Swan (2017) 

Dragons Cogger (2018), Wilson and Swan (2017) 

Varanids Cogger (2018), Wilson and Swan (2017) 

Legless Lizards Cogger (2018), Wilson and Swan (2017) 

Snakes Cogger (2018), Wilson and Swan (2017) 
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Fauna Group Reference 

Amphibians Tyler and Doughty (2009), Cogger (2018) 

3.6 STUDY TEAM AND LICENCES 

The fauna assessments undertaken by ecologia were planned, coordinated, executed and reported by 
those summarised below in Table 3.11. DBCA licences are also provided. 

Table 3.11: Study team and licences 

Project Staff 

Name Qualification Experience Role Project role 

Shaun Grein 
B. Sc. Biol.; Grad. Dip. 
Nat. Resources; MBA 

>25 yrs 
Managing 

Director/Principal 
Scientist 

Project management, 
reporting, QA 

Tim McCabe 
B.Sc. Env. Biol, Dip Proj 
Mngment, Cert III Vert 

Pest Mngment 
>12 yrs Senior Zoologist 

Project management, fauna 
field assessments, reporting 

Ed Swinhoe 
Masters Vert. Cons, 

Cert III Vert Pest 
Mngment 

>12 yrs Senior Zoologist Field assessments 

Jenny Wilcox 
B. Sc. Biol and Env. 

Science 
>20 yrs Ornithologist Field ornithologist 

Tom Clairs 
Cert III Conservation 
Land Management 

>5 yrs Field Assistant Field assessment 

Hassan Abdi B. Sc Env. Biol Graduate Field Assistant Field assessment 

Claudia Buters 
B.Sc. Cons. Biol. & 

Zool.; MWildlifeHth 
>5 yrs Zoologist Reporting 

DBCA Licenses 

Holder Type Number 

Tim McCabe Authorisation to take or disturb Threatened species TFA 2019-0010 

Tim McCabe 
Fauna Taking (Biological Assessment) Licence – Regulation 
27 

BA27000030 
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3.7 SURVEY LIMITATIONS AND CONSTRAINTS 

According to EPA guidelines (Environmental Protection Authority 2016b), terrestrial fauna surveys may 
be limited by several aspects.  An assessment of these aspects regarding the vertebrate fauna surveys 
is detailed in Table 3.12. 

Table 3.12: Statement of limitations for the vertebrate fauna surveys 

Constraint Impact Comment 

Competency and experience 
of consultants 

Nil 
All members of the survey team were experienced in fauna 
identification and undertaking fauna surveys. 

Availability of contextual 
information at a regional and 
local scale 

Nil 

Broad scale bioregion, vegetation, land system, and soil, 
mapping data were available for the Project Area and 
adequate to provide appropriate contextual information for 
the Project Area. 

Sources of information 
sources (e.g. historic or 
recent) 

Nil 
Comprehensive database records, including conservation 
significant species, were available and considered 
adequate. 

Scope Nil 
The study scope was well-defined, and surveys were 
undertaken adequately to satisfy the needs of the scope.  

Proportion of fauna 
identified recorded and/or 
collected 

Nil 
Data analysis was undertaken and outlined that adequate 
survey intensity has been achieved. 

Proportion of task achieved, 
and further work which 
might be needed 

Nil 
The assessment was conducted and completed according to 
an agreed scope. 

Timing/weather/season/cycle Minor 

Both phases of the Level 2 surveys were conducted during 
April (2019 and 2020) following the season of maximum 
rainfall.  Targeted surveys were conducted to comply with 
specific target species survey guidelines. 
Surface water was present in the Claypans during both 
phases due to rainfall events prior to the survey. The two 
previous “wet seasons” (2017/2018, 2018/2019) in the region 
have been dry within the Project Area and average summer 
rains fell over the 2019/2020 season. 

Remoteness or access 
restrictions within the survey 
area 

Negligible 

Remoteness and/or access restrictions did not affect 
results. Limited access along to the northern portion of the 
proposed Rail corridor within the Yandeyarra Aboriginal 
Reserve. 
The western portion of the Malay Well tenement falls 
within the Wittenoom Asbestos Management Area 
(WAMA). Access to this area is prohibited and no survey 
work was undertaken in this area. 

Disturbances which may 
affect results of survey 

Nil Disturbances did not affect results. 

Intensity and completeness Nil 
The intensity of trapping effort for both phases of the Level 
2 and targeted surveys are considered adequate.  
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4 RESULTS 

4.1 DESKTOP ASSESSMENT 

4.1.1 Database Searches 

Database searches identified a total of 309 vertebrate fauna species that have been previously 
recorded within 40 km of the Project Area including 49 mammals (eight introduced), 188 birds, 13 
amphibians, 10 fish and 134 reptile species (Appendix F). Birdlife Birdata search results identified 137 
species of bird previously recorded within 40 km of the Project Area (Appendix C). Naturemap and 
Atlas of Living Australia database records are provided in Appendix B and Appendix D respectively and 
regional fauna records can be seen in Appendix F. 

4.1.2 Literature Review 

Four fauna surveys have previously been completed within the Project Area. A summary of these 
surveys is provided in Table 4.1.  

Other surveys undertaken within 100 kms of the Project Area include: 

• (Bamford 2005a) Bamford Consulting Ecologists. 2005. Fauna Assessment of the Stage B Rail 
Corridor Re-alignment; 

• (Bamford 2005a) Bamford Consulting Ecologists. 2005. Fauna survey of proposed Iron Ore 
Mine, Cloudbreak; 

• (Bamford 2010) Bamford Consulting Ecologists. 2010. Fortescue Metals Group: Targeted Fauna 
Assessment of the Rail Duplication. 15 December 2010; 

• (Biota 2004) Biota Environmental Sciences. 2004. Fauna habitats and fauna assemblage of the 
proposed FMG Stage A rail corridor; 

• (Coffey 2008) Coffey Environments. 2008. Level 2 Terrestrial Vertebrate Fauna Assessment for 
the Solomon Project; 

• (Coffey 2010) Coffey Environments. 2010. Fauna Risk Assessment - Solomon Rail Corridor: 
Stage 1. Prepared for Fortescue Metals Group; 

• (Coffey 2011a) Coffey Environment. 2011a. Targeted Surveys - Northern Quolls and Pilbara 
Leaf-nosed Bats. Unpublished report for Fortescue Metals Group; 

• (Coffey 2011b) Coffey Environments. 2011b. Targeted Surveys - Northern Quolls, Mulgara and 
Pilbara Olive Pythons at the Solomon Rail Project.  Unpublished report for Fortescue Metals 
Group; 

• (Ecoscape 2010a) Ecoscape. 2010a. Solomon Project – Rail Camp Sites 1, 2 and 3: Fauna 
Assessment. September 2010; 

• (Ecoscape 2010b) Ecoscape. 2010b. Solomon Project – Rail Re-alignment: Fauna Assessment. 
August 2010; and 

• (Ecoscape 2010c) Ecoscape. 2010c. Vertebrate Fauna and Fauna Habitat Assessment for the 
Firetail Project. 
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Table 4.1: Previous surveys and conservation significant fauna recorded within the Project Area 

Reference Survey Details 

Proximity 
to 

Project 
Area 

Methods 
Broad Fauna 

Habitat Types 
Fauna 

Recorded 
Conservation significant or potential SRE 

fauna 
Comments 

ecologia 
Environment 

(2009) 

Murray’s Hill 
Level 1 Fauna 
Survey including 
desktop and 
reconnaissance 
survey 

Coincides 
with 
Project 
Area 

Desktop survey 
Avifauna census 
Hand searching for reptiles 
Spotlighting 
Anabat detectors  
Opportunistic sightings 

Low spinifex hills 
Rocky outcrops/breakaways 
Alluvial plains 
Floodplains 
Claypans 
Creeklines 

98 vertebrate 
taxa: 
13 Mammal 
64 Bird 
21 Reptiles 

Conservation significant fauna recorded: 
western pebble-mound mouse (P4 BC act) 
Conservation significant fauna with a High 
likelihood of occurrence: 
 - northern short-tailed mouse (P4 BC act) 
 - peregrine falcon (OS) 

Rocky outcrops and breakaways contain larger rocks and crevices providing 
suitable shelter for rock dwelling species. Within the alluvial plains habitat 
type the soil consisted primarily of compacted stony clay, resulting in few 
burrows being observed in these areas, however sandier areas provide 
potential habitat for the bilby. Claypans of the Fortescue River may provide 
foraging habitat for numerous waders including the wood sandpiper (EPBC 
Migratory). 

Terrestrial 
Ecosystems 

(2012) 

Preliminary 
Vertebrate 
Fauna 
Investigation for 
Murray’s Hill 
project and haul 
road options 

Coincides 
with 
Project 
Area 

Desktop survey  
No field 
component 

Conservation significant fauna with  
the potential to occur: 
- northern quoll (EN EPBC, BC Acts) 
- mulgara (P4 BC act) 
- bilby (VU EPBC, BC Act) 
- Pilbara olive python (VU EPBC, BC Act) 
- Western pebble-mound mouse (P4 BC act) 
- ghost bat (VU EPBC, BC Act) 
- Pilbara leaf-nosed bat (VU EPBC, BC Act) 
- peregrine falcon (OS) 
- fork-tailed swift (Migratory) 
- long-tailed dunnart (P4 BC act) 
- Gane's blind snake (P1 BC act) 
- Ctenotus nigrilineatus  
- grey falcon (VU BC Act) 

This survey indicated that there was limited survey data collected from the 
Jamindie land system. It also identified that there is little vertebrate fauna 
data within the vicinity of the Project Area. 
The survey also indicated that there is potentially suitable habitat for 
conservation significant fauna species and targeted surveys will be 
required. 

Terrestrial 
Ecosystems 

(2013) 

Level 2 fauna 
survey 

Coincides 
with 
Project 
Area 

Pitfall trapping 
Elliott trapping 
Funnel trapping 
Avifauna census 
Systematic searching 
Targeted searching 
Camera Trapping 
Spotlighting 
SM2BAT+ bat call detectors 
Opportunistic recording 

Open Mulga Woodland 
Rocky Scree Slopes 
Rocky Hills 

130 vertebrate 
taxa: 
16 Mammals 
76 Birds 
37 Reptiles 
1 Amphibian 

Conservation significant fauna recorded: 
- northern quoll (EN EPBC, BC Acts) 
- western pebble-mound mouse (P4 BC Act) 
- grey falcon (VU BC Act) 
Conservation significant fauna with the 
potential to occur: 
- Pilbara olive python(VU EPBC, BC Act) 
- ghost bat (VU EPBC, BC Act) 
- Ctenotus nigrilineatus (P1 BC act) 
- Gane's blind snake (P1 BC act) 
- long-tailed dunnart (P4 BC act) 
- northern short-tailed mouse (P4 BC act) 

Trapping sites selected focussed on the Jamindie land system as limited 
fauna survey data has been recorded within this lad system. The Pilbara 
leaf-nosed and ghost bat were not recorded, and no suitable roosting 
habitat was found for Pilbara leaf-nosed bats, although potential roosting 
sites were identified for ghost bats. While the fauna habitat in the Project 
Area was generally not considered suitable for bilbies and brush-tailed 
mulgara, the rocky hills, gorges and breakaways, as well as creek and 
riverine habitats support large mature trees containing hollows that 
provide habitat northern quolls and Pilbara olive pythons. Northern quolls 
are present in the rocky hills and breakaways in the northern section of the 
project area and eastern end of the haul road corridor. Western pebble-
mound mice are present in the rocky undulating areas. 

ecologia 
Environment 

(2019) 

Mulga East 
Level 1, Level 2 
terrestrial fauna 
survey and 
targeted 
conservation 
significant 
fauna surveys 

Coincides 
with 
Project 
Area 

Pitfall trapping, 
Elliott trapping 
Cage trapping 
Funnel trapping 
Avifauna census 
Systematic searching 
Targeted searching 
Camera Trapping 
Spotlighting 
SM2BAT+ bat call detectors 
Opportunistic searches 

Mulga Woodland 
Mixed Eucalypt/Mulga Floodplain 
Rocky Hills 
Stony Spinifex Plains and 
Hillslopes 
Calcrete Stony Plain 
Chenopod/Cracking Clay 
Floodplain 
Drainage Line 
Claypan 

154 vertebrate 
taxa: 
22 Mammal 
85 Bird 
46 Reptile 
1 Amphibian 

Conservation significant fauna recorded: 
- northern quoll (EN EPBC, BC Act) 
- western pebble-mound mouse (P4 BC act) 
- ghost bat (VU EPBC and BC Act) 
- Pilbara leaf-nosed bat (VU EPBC, BC Act) 
- Pilbara olive python (VU EPBC, BC Act) 
- common greenshank (Migratory) 
- wood sandpiper (Migratory) 
- red-necked stint (Migratory) 
- Gane’s blind snake (P1 BC act) 
- grey Falcon (VU BC Act) 
 

Rocky outcrops and breakaways contain larger rocks and crevices providing 
suitable shelter for northern quoll, ghost bat and Pilbara leaf-nosed bat. 
Three species of conservation significance were recorded at the Priority 1 
PEC Gnalka Gnoona Claypan containing surface water. Western pebble-
mound mice mounds were recorded in the Stony Plain habitat. No suitable 
bilby habitat was identified, and no individuals or secondary evidence was 
recorded. ARUs deployed in prospective night parrot habitat did not record 
any calls. 
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4.1.3 Vertebrate Fauna of Conservation Significance 

Seventeen vertebrate fauna species of conservation significance were identified from desktop 
searches as having been previously recorded within 40 km of the Project Area (Table 4.2). Four species, 
including the northern quoll, bilby, glossy ibis and peregrine falcon have historical records within the 
Project Area.  

The Project Area falls within the high priority area for the night parrot (Department of Biodiversity 
Conservation and Attractions 2017) and the DBCA recommends surveys for the night parrot are 
undertaken within areas of suitable habitat where significant disturbances are proposed. 

The EPBC Act Protected Matters Report (Appendix E) identified eight Threatened species and nine 
Migratory species as having the potential to occur within the Project Area. With respect to birds, any 
listed marine species not known to utilise mainland terrestrial habitats were excluded from the results 
along with coastal, estuarine, mudflat or mangrove species. 

Aside from the species recorded during the survey, the likelihood of occurrence assessment identified 
three additional species with the potential to occur within the Project Area (Table 4.2). The brush-
tailed mulgara was deemed ‘Likely’ to occur within the northern portion of the proposed rail corridor 
while the northern short-tailed mouse and fork tailed swift were deemed to have likelihood of 
occurrence category of ‘Possible’ and will be discussed further below.  One species of mammal, three 
species of bird, two reptiles and one fish were deemed ‘Unlikely’ to occur within the Project Area due 
to a lack of suitable habitat or extremely old records occurring in the vicinity. 

Species classed as ‘Unlikely’ will not be discussed further. 
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Table 4.2: Conservation significant fauna likelihood of occurrence. 

Species Common name 
WA 

Status 
EPBC 
Status 

Latest 
record 

Notes 

Likelihood of 
occurrence 

Likelihood of 
occurrence 

Pre-survey Post-survey 

MAMMALS               

Dasyurus hallucatus northern quoll EN EN 2017 Previously recorded in Project Area. Species recorded during Initial surveys. Recorded Recorded 

Dasycercus blythi brush-tailed mulgara P4   2016 Recent records in vicinity, limited suitable habitat present within the northern portion of the proposed Rail corridor. Possible Likely 

Lagorchestes conspicillatus leichardti spectacled hare-wallaby (mainland) P4   NA Records in vicinity, no suitable habitat present. Unlikely Unlikely 

Leggadina lakedownensis northern short-tailed mouse P4   2013 Recent records in vicinity, limited suitable habitat present. Likely Possible 

Macroderma gigas ghost bat VU VU 2017 Records in vicinity, species recorded during surveys Possible Recorded 

Macrotis lagotis bilby VU VU 2017 
Multiple records from within vicinity of Project Area. One historical verbal record from the Mulga downs in 2001 within Project 
Area. No suitable habitat present.  

Recorded 
(Historical) 

Unlikely 

Pseudomys chapmani western pebble-mound mouse P4   2016 Active mounds recorded within Project Area during previous surveys.  Recorded Recorded 

Rhinonicteris aurantia Pilbara leaf-nosed bat VU VU 2017 Records in vicinity, species recorded during surveys  Possible Recorded 

BIRDS               

Apus pacificus fork-tailed swift IA MI 2012 Records from vicinity. May utilise Project Area occasionally as an arid vagrant without using any habitat type in particular. Likely Possible 

Calidris ruficollis red-necked stint IA MI NA  No previous records from database searches, recorded in Claypan during Level 2 survey. Unlikely Recorded 

Elanus scriptus letter-winged kite P4   2000 Records from the vicinity, has the potential to overfly all habitat types intermittently. Possible Unlikely 

Falco hypoleucos grey falcon VU   2014 Recorded during reconnaissance survey. Recorded  Recorded 

Falco peregrinus peregrine falcon OS MI 2014 
Historical records in the Project Area, has the potential to overfly all habitat types. Some potentially suitable nesting habitat 
within the Rocking Hills. 

Recorded 
(Historical) 

Recorded 
(Historical) 

Pandion haliaetus osprey IA MI 2013 Recent records in vicinity may utilise floodplains/claypans in Project Area after rain. Possible Unlikely 

Pezoporus occidentalis night parrot CR EN NA No records from vicinity, not recorded during Level 2 survey. No long unburnt spinifex rings near chenopod plains habitat present. Unlikely Unlikely 

Plegadis falcinellus glossy ibis IA MI 2004 Historical records in the Project Area, may utilise floodplains/claypans after rain. 
Recorded 

(Historical) 
Recorded 

(Historical) 

Tringa glareola wood sandpiper IA MI 2014 Recent records in vicinity, recorded in Gnalka Gnoona Claypan during Level 2 survey. Possible Recorded 

Tringa nebularia common greenshank IA MI 2005 Recent records in vicinity, recorded in Claypan during Level 2 survey. Possible Recorded 

REPTILES               

Anilios ganei Gane’s blind snake P1   NA  No previous records within vicinity. Recorded during both phases of Level 2 survey. Unlikely Recorded 

Ctenotus nigrilineatus pin-striped finesnout Ctenotus P1   2012 Recent records in vicinity, some suitable habitat present, not recorded. Likely Unlikely 

Ctenotus uber johnstonei spotted Ctenotus (Northeast) P2   2012 Recent records in vicinity, no suitable habitat present. Likely Unlikely 

Liasis olivaceus barroni Pilbara Olive Python VU VU 2018 Recent records in vicinity, recorded during Level 2 survey. Recorded Recorded 

FISH               

Leiopotherapon aheneus Fortescue Grunter P4   2017 Records within the vicinity, no permanent water or suitable habitat found. Unlikely Unlikely 
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4.2 FIELD SURVEY 

4.2.1 Vertebrate Fauna Habitat Assessment 

The 2018 Level 1 fauna and fauna habitat survey identified eight broad habitat types occurring within 
the Project Area (Table 4.3, Figure 4.2). Fauna habitat types within the Project Area were generally 
classified as being in ‘Good’, ‘Very Good’ or ‘Excellent’ condition (Appendix H). Habitat mapping has 
been refined over the course of the two-phase assessment as further exploration and ground truthing 
within the Project Area occurred (Figure 4.2). 

The major threatening processes currently affecting biodiversity within the Project Area are: 

• grazing by introduced herbivores; 
• clearing of native vegetation; 
• fires; 
• impacts of introduced predators; and 
• weed invasion. 
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Table 4.3: Fauna habitat types 

Broad habitat type 
Area 

Vegetation description Habitat description Representative photos 
Ha % 

Drainage Line 545.1 1.6 

Scattered Eucalyptus victrix or 
Corymbia hamersleyana over an open 
shrubland of Acacia tumida and A. 
pyrifolia over hummock and tussock 
grasses. 

The banks provide quality burrowing substrates for monitors while trees and 
shrub species provide habitat for birds such as honeyeaters and corellas. Drainage 
lines are of low to moderate conservation value as they provide foraging and 
dispersal habitat for fauna. Conservation significant species known to utilise 
drainage lines to forage include Pilbara leaf-nosed bats (Vulnerable) and ghost 
bats (Vulnerable), while northern quolls (Vulnerable) utilise drainage lines for 
dispersal and foraging. 
This habitat is considered widespread in the Pilbara 

 

Calcrete Stony Plain 2101.5 6.4 

Mixed sparse shrubland of Melaleuca 
glomerata, Eremophila longifolia, 
Acacia spp., with either Triodia 
epactia hummock grasslands or 
tussock grasslands of annual 
Eragrostis pergracilis. 

Stony orange sandy/clay/loam soils exhibit some outcropping and a moderate 
percentage of competent rock fragments through the surface soil profile 
increasing with depth. These substrates permit shallow burrowing by small 
species but is unsuitable for the deep, extensive burrowing exhibited by species 
such as the bilby (Vulnerable). Shrubs provide foraging and nesting habitat for bird 
species. Calcrete Stony Plains support pygmy monitors, kalutas, desert mouse, 
Pilbara ningaui and multiple species of geckos and skinks. 
This habitat is widespread in the Pilbara and offers minimal refugia for species of 
conservation significance. 

 

Rocky Hills 3057.9 9.2 

Isolated Eucalyptus leucophloia 
and/or Corymbia hamersleyana over 
sparse shrubland of mixed Acacia 
spp., Grevillea wickhamii, Hakea lorea 
and over open Triodia sp. hummock 
grassland. 

The Rocky Hills provides quality refugia, shelter and caves for conservation 
significant species. Ridgelines, boulders, crevices and caves provide shelter, 
denning and roosting habitat for species including northern quolls (Vulnerable), 
Pilbara leaf-nosed bats (Vulnerable), ghost bats (Vulnerable), Pilbara olive 
pythons (Vulnerable), Rothschild’s rock wallaby, rock rats, monitor lizards and 
Pseudantichinus sp. 
Rocky Hills are considered common and widespread throughout the Pilbara. 

 

Mulga Woodland 9788.6 29.6 

Open woodland of Acacia aneura, A. 
xiphophylla with isolated A. 
pruinocarpa over Acacia spp., 
Eremophila spp., Dodonaea petiolaris 
and Hakea sp. over sparse soft grasses 
or Triodia hummock grasslands. 

Compacted alluvial loamy clay soils with occasional surface stones are generally 
not favourable for burrowing species with few burrows recorded during the 
surveys. Dead wood, peeling bark, stumps and leaf litter provide shelter for 
marsupials, monitors, geckos and skinks. The Mulga Woodland has been 
disturbed by exploration activities (clearing tracks and drill pads) and evidence of 
grazing by cattle is present. 
Regionally this habitat type is generally well represented although it is of low 
value to conservation significant fauna except for the Gane’s blind snake (Priority 
1). 
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Broad habitat type 
Area 

Vegetation description Habitat description Representative photos 
Ha % 

Chenopod/Cracking 
Clay Floodplain 

460.8 1.4 

Sparse chenopod shrubland of 
Sclerolaena trigona, S. bicornis, S. 
densiflora over low tussock grasses of 
Eragrostis xerophila on a substrate of 
cracking clays. 

This habitat type exhibits little to no leaf litter and woody debris providing few 
niches for trappable fauna such as marsupials and reptiles. Due to the condition 
of this habitat type it is considered low value to species of conservation 
significance. This habitat type is not considered widespread in the Pilbara. 

 

Stony Spinifex 
Plains and 
Hillslopes 

8573.3 26 

Isolated Eucalyptus leucophloia over 
sparse shrubland of mixed Acacia spp. 
over open spinifex hummock 
grassland. The Triodia hummocks 
found are generally small and few 
isolated long unburnt patches are 
present. 

Coarse stony red clay soils provide habitat for the western pebble-mound mouse 
(Priority 4) which has been recorded multiple times during surveys conducted 
within the Project Area. The substrates and vegetation present support termitaria 
which are a known refuge for vertebrate fauna. Stony Spinifex Plains and 
Hillslopes are considered as low value offering minimal refugia to species of 
conservation significance. However, the northern quoll, Pilbara leaf-nosed bat 
and ghost bat are known to forage in these areas. 
Stony Spinifex Plains and Hillslopes are widespread in the Pilbara. 

 

Mixed 
Eucalypt/Mulga 
Floodplain 

8119.4 24.6 
Isolated to dense Eucalyptus victrix 
and Acacia distans over scattered 
understory over low grasses. 

Some open areas are associated with scattered tall trees with grasses and woody 
debris around the base and expanses of red sandy/clay soils in between. Woody 
debris is present, and the large mature trees provide large hollows for nesting and 
shelter. This habitat type is considered widespread within the Fortescue valley 
and is of low value to species of conservation significance as it does not provide 
significant refugia to sustain any permanent populations. The northern quoll 
(Vulnerable) is known to inhabit woody areas and may infrequently utilise shelter 
in large trees and hollows as they traverse the landscape. 

 

Claypan 393.1 1.2 
Supporting very few isolated trees 
and little ground vegetation due to 
seasonal inundation. 

This habitat type is considered to have high conservation value due to its 
importance as habitat for water birds, including migratory species, and aquatic 
invertebrates. This habitat forms part of the Priority 1 (PEC) Freshwater Claypans 
of the Fortescue Valley. 
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Figure 4.2b Fauna habitat mapping - Rail Corridor
1:110,000

Broad fauna habitat
Mulga Woodland
Mixed Eucalypt/ Mulga Floodplain
Stony Spinifex Plains and Hillslopes
Calcrete Stony Plain
Rocky Hills
Drainage Line
Chenopod/ Cracking Clay Floodplain
Claypan

Tenement Boundary
Mulga East R  47/0012
Malay Wells E  47/2117
Mulga Downs Rail Corridor

Service Layer Credits:  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community °ecologia
E N V I R O N M E N T @A3

Project: 1828
Date: 17 August 2020
Author: TM
Coordinate System: GDA 1994 MGA Zone 50
Projection: Transverse Mercator
Absolute Scale:



                                                 Hancock Prospecting Pty Ltd 

Mulga East Project Baseline Terrestrial Vertebrate Fauna Assessment 

 

February 2021   

 

 

48 

 

4.2.2 Level 2 Terrestrial Vertebrate Fauna Assessment 

A total of 153 species were recorded during the phase 2 Level 2 survey including 16 mammals (10 
ground dwelling species and six bats), 57 reptiles, 78 birds and two amphibians. 

Cumulatively, a total of 201 species were recorded across both Level 2 survey phases including 26 
mammal species (four introduced), 103 birds, 70 reptiles and two amphibians (Appendix F-H). Species 
recorded accounted for 65% of the 309 species identified during the desktop assessment as occurring 
within the vicinity of the Project Area (Appendix H). 

4.2.2.1 Mammals 

The 26 mammal species recorded within the Project Area includes 12 species of native ground dwelling 
mammals, 10 species of bat and four introduced mammals (Appendix H). Ground dwelling mammal 
species recorded account for 41% of regional mammal species identified in database searches. Bat 
species recorded account for 83% of regional bat species identified in database searches. Site by 
species matrix can be seen in Appendix F and G. 

Ground dwelling mammal species recorded include five carnivorous marsupials (Dasyuridae), euro and 
red kangaroo (Macropodidae), echidna (Tachyglossidae), four rodents (Muridae) and four introduced 
mammals (cat, wild dog/dingo, fox and cattle). 

Bat species recorded included three species of sheathtail bats (Emballonuridae), the ghost bat 
(Megadermatidae), northern freetail bat (Molossidae), Pilbara leaf-nosed bat (Hipposideridae) and 
four species of evening bats (Vespertilionidae).  

Three species recorded during the phase 1 survey were not recorded during phase 2 (i.e. northern 
quoll, yellow-bellied sheath-tailed bat and fox) and three species recorded during phase 2 were not 
recorded during phase 1 (i.e. western pebble-mound mouse, desert mouse and Woolley's 
pseudantechinus). 

Four mammal species of conservation significance were recorded including the northern quoll,  
western pebble mound mouse, the Pilbara leaf-nosed bat and the ghost bat (Section 4.4). 

4.2.2.2 Avifauna 

The 103 avifauna species were recorded within the Project Area represents 54% of the regional bird 
species identified from database searches (Appendix H). Eighty-five bird species were recorded during 
phase 1 and 78 in phase 2 (Appendix F and G). Thirteen species recorded in phase 1 were not recorded 
in phase 2 and 24 species recorded in the phase 2 were not recorded during phase 1. 

The family Meliphagidae (honeyeaters) was the most diverse group with nine species followed by the 
Accipitridae family (raptors) which accounted for six species, including the wedge-tailed eagle and the 
Anatidae family (five species).  

Four species of conservation significance were recorded including the grey falcon (Vulnerable BC Act), 
common greenshank (Migratory), red-necked stint (Migratory) and wood sandpiper (Migratory). 

4.2.2.3 Reptiles 

The 70 species of reptile were recorded within the Project Area represent 52% of regional reptile 
species identified from database searches (Appendix H).  A total of 46 species were recorded during 
phase 1 and 57 species in phase 2 (Appendix F and G). Thirteen of the species recorded during phase 
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1 were not recorded in phase 2 and 24 species recorded in phase 2 were not recorded during phase 1 
(Appendix F).  

Reptile species recorded include one turtle (Chelidae), 16 geckos (nine Diplodactylidae, six Gekkonidae 
and one Carphodactylidae), five legless lizards (Pygopodidae), 19 skinks (Scincidae), four dragons 
(Agamidae), seven monitors (Varanidae), five blind snakes (Typhlopidae), four pythons (Pythonidae) 
and nine venomous snakes (Elapidae).  One additional reptile species (Varanus hamersleyensis) was 
recorded on camera traps at two sites (TQCT005 and TQCT035) during the targeted survey. 

Two species of conservation significance, the Gane’s blind snake (Priority 1 BC Act) and Pilbara olive 
python (Vulnerable EPBC Act and BC Act) were recorded from the Project Area (Section 4.4). 

4.2.2.4 Amphibians 

Two amphibian species (Cyclorana maini and Litoria rubella) were recorded within the Project Area 
representing 15% of regional amphibian species identified in database searches (Appendix H). 

Significant rainfall was recorded in the months prior to the phase 2 survey resulting to favourable 
conditions for amphibians. Small pools of surface water were present in some drainage lines and 
tadpoles were observed. Two amphibian species (Cyclorana maini and Litoria rubella) in the 
Pelodryadidae family were recorded in Drainage Lines (Appendix G). Foraging around pools of water 
and analysis of tadpoles failed to record additional species of frogs. The phase 1 survey failed to record 
any amphibians in traps despite 44mm of rainfall two weeks prior to the survey; however, Litoria 
rubella was recorded opportunistically around camp. 

No amphibians of conservation significance were recorded during any survey phases. 

4.2.2.5 Introduced Species  

Three introduced mammalian predators have been recorded within the Project Area including the cat, 
wild dog/dingo and red fox (Figure 4.3). Cats were recorded on camera traps at 14 locations, foxes at 
six locations and wild dogs/dingoes have been recorded at 12 locations. Wild dogs/ dingoes have been 
recorded in multiple habitat types down on the floodplain and up in the Rocky Hills. Cats and foxes are 
classed as declared pests under the Biosecurity and Agriculture Management Act 2007 and appear to 
have an affinity for Rocky Hills habitat occupying the same niches as the northern quoll. 

As Mulga Downs is an active pastoral lease, cattle were observed regularly during the surveys. 
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4.3 DATA ANALYSIS 

Trapped vertebrates: Mammals, Reptiles and Amphibians 

The extrapolated species richness of the Project Area using the Chao, jackknife 1, jackknife 2, and 
bootstrap estimators was 83, 84, 93, and 75 species respectively. Observed species richness was 66, 
representing between 71% and 88% of the extrapolated species richness. Predicted species 
accumulation curves of the four estimators showed accumulation of new species tending towards zero 
(asymptote) by 36 sites (Figure 4.4). Additional site-based survey effort may therefore have resulted 
in a marginally increased number of trapped species recorded at sites; however, an additional 32 
species were recorded opportunistically. Therefore, for the purposes of this survey, vertebrate fauna 
trapping effort is considered adequate. 

 

Figure 4.4: Predicted species accumulation curves for four estimators (Chao, jackknife 1, jackknife 2 
and bootstrap) and observed species richness (S) with upper and lower 95% confidence intervals. 

A visual assessment of the trapped vertebrate data using NMDS (Figure 4.5) suggested that Calcrete 
Stony Plains (CSP), Rocky Hills (RH) and Mixed Eucalypt Mulga Floodplain (MEMF) have a different 
fauna assemblage to other habitat types and that similarities exist between remaining habitat types. 
A stress value of 0.156 was calculated for the ordination, indicating that the configuration of points is 
a good representation of the actual similarity between sites. 
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Figure 4.5: First two dimensions of NMDS ordination of survey sites based on Bray-Curtis 
dissimilarity (stress = 0.11). Ellipses indicate 95% confidence intervals of group centroids. 

Avifauna 

The extrapolated species richness of the Project Area using the Chao, jackknife 1, jackknife 2, and 
bootstrap estimators was 80, 77, 85 and 70 species, respectively. The observed species richness was 
64, representing between 75% and 91% of the extrapolated species richness. Predicted species 
accumulation curves of the four estimators showed accumulation of new species not tending towards 
zero (asymptote) by 36 sites (Figure 4.6). Additional site-based survey effort may therefore have 
resulted in a larger number of bird species recorded at sites; however, an additional 39 species were 
recorded opportunistically. For the purposes of this survey, the avifauna sampling effort expended is 
considered adequate. 
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Figure 4.6: Predicted species accumulation curves for four estimators (bootstrap, Chao, jackknife 1 
and jackknife 2) and observed species richness (S) with upper and lower 95% confidence intervals. 

 

A visual assessment of the data using NMDS (Figure 4.7) suggested that this reflects differences in 
avifaunal assemblages between habitat types Calcrete Stony Plain (CSP), Mixed Eucalypt Mulga 
Floodplain (MEMF), and the remaining habitat types together (Drainage Line (DL), Mulga Woodland 
(MW), Rocky Hills (RH) and Spinifex Stony Plains and Hillslopes (SSPaH)). A stress value of 0.254 was 
calculated for the ordination, indicating that this configuration of points is a poor representation of 
the actual similarity between sites. 

 

 

Figure 4.7: First two dimensions of NMDS ordination of survey sites based on Bray-Curtis 
dissimilarity (stress = 0.11). Ellipses indicate 95% confidence intervals of group centroids. 
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4.4 VERTEBRATE FAUNA OF CONSERVATION SIGNIFICANCE 

Vertebrate fauna of conservation significance are species that have been adequately surveyed and are 
deemed to be, in the wild, either rare, at risk of extinction, or otherwise in need of special protection, 
and have been gazetted as such (BC Act). Ten species of conservation significance were recorded 
during the two-phase assessment and three historical DBCA records have been identified within 
Project Area. 

Ten species of conservation significance have been recorded during the two-phase assessment include: 

• northern quoll (Dasyurus hallucatus) (Endangered EPBC and BC Act); 
• Pilbara leaf-nosed bat (Rhinonicteris aurantia) (Vulnerable EPBC Act and BC Act); 
• ghost bat (Macroderma gigas) (Vulnerable EPBC Act and BC Act); 
• western pebble-mound mouse (Pseudomys chapmani) (Priority 4 BC Act); 
• Pilbara olive python (Liasis olivaceus barroni) (Vulnerable EPBC Act and BC Act); 
• Gane’s blind snake (Anilios ganei) (Priority 1 BC Act); 
• common greenshank (Tringa nebularia) (Migratory EPBC and BC Act); 
• wood sandpiper (Tringa glareola) (Migratory EPBC and BC Act); 
• red-necked stint (Calidris ruficollis) (Migratory EPBC and BC Act); and 
• grey falcon (Falco hypoleucos) (Vulnerable BC Act). 

Species listed as threatened or migratory under the EPBC Act that have been confirmed to occur within 
the Project Area or deemed likely to occur are considered MNES (Department of the Environment 
2013) and are discussed in detail in Section 5.3. 

Historical records of the glossy ibis and peregrine falcon have been identified within the Project Area 
from database searches; however, neither of these species were recorded during the surveys. 
Although the glossy ibis was not recorded during either phase of the survey, this species may 
intermittently visit inundated Claypan habitat within the Project Area. Similarly, the peregrine falcon 
is a highly mobile species which may intermittently utilise breakaways within Rocky Hills and large 
trees in the Mixed Eucalypt/Mulga Floodplain provide potential nesting habitat for this species.  

The brush-tailed mulgara (Priority 4 BC Act) is considered likely to occur within the northern portion 
of the proposed rail corridor based on previous records from FMG’s Hamersley rail line surveys. This 
species is considered unlikely to occur within the Mulga East and Malay Wells tenements as it was not 
recorded during either phase of the survey and no suitable habitat was identified. 

Although not recorded during either phase of the survey, the fork-tailed swift (Migratory EPBC and BC 
Act) and northern short-tailed mouse (Priority 4 BC Act) were assessed as possibly occurring within the 
Project Area.  

Bilby (Macrotis lagotis) (Vulnerable EPBC Act and BC Act) 

Given the historical 2001 record of a bilby within the Project Area, a targeted survey for the species 
was undertaken to determine its presence or absence within the Mulga Woodlands habitat type.  
Acacia aneura (mulga) woodland/shrubland growing on ridges and rises were identified as one of the 
habitats known to support populations of the bilby within Western Australia (Threatened Species 
Scientific Committee 2016a). 

A soil assessment of the Project Area (Mine Earth 2019) was interrogated for presence of suitable bilby 
burrowing substrates and a UAV was flown in transects over Mulga Woodlands to search for secondary 
signs (burrows and diggings) or suitable habitat within the Project Area. A total of 228 kms of UAV 
flights and associated videoing were completed within the Mulga Woodland habitat. 
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No suitable habitat was identified, and no primary sightings or secondary signs were recorded within 
the Project Area during habitat assessments, UAV video or nocturnal spotlighting activities. 

Night parrot (Pezoporus occidentalis) (Endangered under EPBC Act and Critically Endangered under 
BC Act) 

The Project Area falls within the high priority area for occurrence of night parrot and a detailed night 
parrot habitat assessment was undertaken. Two ARUs were deployed in the Chenopod/Cracking Clay 
Floodplain and one in long unburnt spinifex within the Stony Spinifex Plain and Hillslope habitat for six 
nights (total of 18 recording nights) during the phase 1 survey. No night parrot calls were recorded 
during the phase 1 survey. 

Additional interrogation of aerial imagery was undertaken prior to the phase 2 survey and UAV flights 
were undertaken when in the field to further identify areas of long unburnt spinifex and potential night 
parrot habitat within the Project Area. During the phase 2 survey, 33 kms of UAV flights were 
undertaken and  ARUs were deployed in seven locations identified as the most prospective habitat for 
night parrots and set to record for six nights as recommended by the interim survey guidelines for 
night parrots (Department of Biodiversity Conservation and Attractions 2017). A total of 42 recording 
nights were completed during the phase 2 survey. 

No night parrot calls were recorded during either phase of the survey and it is unlikely that this species 
occurs within the Project Area despite considerable survey effort being undertaken. There are no 
historical records of this species within 40km of the Project Area. Long unburnt spinifex is patchily 
distributed in the Project Area and restricted to the Stony Spinifex Plains and Hillslopes in the north-
east of the Project Area. Potential foraging (chenopod) habitat is considered negligible as the area has 
been degraded as a result of long-term grazing pressure by cattle. 

4.4.1 Conservation Significant Species Recorded in the Project Area 

4.4.1.1 Northern quoll (Dasyurus hallucatus) (Endangered under EPBC Act and BC Act) 

The phase 1 targeted survey undertaken in June 2019 captured two quolls (one male, one female) in 
cage traps on six occasions (Figure 4.8). Northern quolls triggered cameras on 58 occasions from nine 
visits at six locations (Figure 5.1). Spot patterns were used to identify individual quolls using 
photographs taken by remote cameras as outlined by (Hohnen et al. 2013). After analysing the images, 
three individual quolls were identified.  

Despite considerable survey effort across majority of suitable rocky habitats in the phase 2 targeted 
survey conducted in 2020, no northern quolls were detected on camera traps at 39 locations and no 
individuals were observed whilst undertaking nocturnal spotlighting activities. Three quoll scats were 
recorded while setting up/retrieving cameras and undertaking cave habitat assessments (Figure 5.1). 

Total survey effort for this species was extensive and included 107 km UAV searches in suitable rocky 
hills habitat, 45 cage trap locations (315 trap nights) 91 motion sensor camera sites (4237 recording 
nights), 48 person hours of nocturnal spotlighting and 200 person hours targeted searches (>82 caves 
assessed) (Table 3.5). 

The northern quoll is a MNES (Department of the Environment 2013) and is discussed in detail in 
Section 5.3. 

http://www.ecologia.com.au/


                                                 Hancock Prospecting Pty Ltd 

Mulga East Project Baseline Terrestrial Vertebrate Fauna Assessment 

 

February 2021   

 

 

56 

 

Female northern quoll captured at sites C31 and C38 

Male northern quoll captured at sites C38, C6, C21 and C27 

Site MC06 
Site MC08 

Site MC10 Site MC12 

Site MC17 Site MC31 

Figure 4.8:Northern quolls recorded 
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4.4.1.2 Pilbara leaf-nosed bat (Rhinonicteris aurantia (Pilbara)) (Vulnerable under EPBC Act and 
BC Act) 

Five targeted surveys for the Pilbara leaf-nosed bat have been undertaken within the Project Area and 
results indicate that a permanent diurnal roost and small permanent colony, comprised of as few as 
ten bats, is present within the Project Area (Figure 5.2). Extensive survey effort has been conducted 
targeting this species including 82 cave habitat assessments, ARUs were deployed at 252 sites (for a 
total of 504 recording nights) and 107 kms of UAV searches (Table 3.6). Pilbara leaf-nosed bats have 
been recorded at 102 locations and results have been addressed in a stand-alone report (Appendix J). 

Pilbara leaf-nosed bat calls were recorded within eight minutes of civil twilight indicating bats roosted 
within the area that day. To locate the potential roost, survey effort was targeted in a valley in the east 
of the Project Area and cave habitat assessments were undertaken to identify potentially suitable 
roosting habitat. Call activity recorded in all seasons within the target valley indicated permanent 
presence within the Project Area and this valley coinciding with Gullies (Priority 2) foraging habitat has 
been considered as critical foraging habitat for this species. 

Eighty-two caves were evaluated during the targeted survey. Of these, 73 were identified as potential 
nocturnal refuges and 44 as supporting structure suitable to be used as a potential diurnal roost site. 
In total 45 caves within the target areas have been surveyed using ARUs including 28 caves considered 
as potential roost sites and 17 potential nocturnal refuges. Calls were recorded at 21 of the caves 
surveyed and were classified as nocturnal refuges or as sites of occasional visitation. Nocturnal refuges 
are defined as caves (overhangs excluded) occupied or entered at night for resting, feeding or other 
purposes with perching not a requirement and are not considered critical habitat but are important 
for persistence in a local area (Threatened Species Scientific Committee 2016b). The remaining 16 
caves considered as potential roost sites are located outside of target areas and have not been 
surveyed.  

The Pilbara leaf-nosed bat is a MNES (Department of the Environment 2013) and is discussed in further 
detail in Section 5.3 and Appendix J. 

4.4.1.3 Ghost bat (Macroderma gigas) (Vulnerable under EPBC Act and BC Act) 

A single ghost bat call was recorded during the initial Level 2 terrestrial fauna survey (ecologia 2019), 
indicating the presence of this species within the Project Area. Two ghost bat middens comprising of 
scat and feeding debris were recorded at two caves (MEC001 and MEC030) during the cave habitat 
assessment conducted in June 2020 (Figure 4.9, Figure 5.3). Of the 82 caves assessed during the 
targeted survey, six were assessed as being potentially suitable for ghost bats to roost in and 24 were 
identified as being potential nocturnal refuges for ghost bats. Of the six caves identified as potential 
ghost bat roosts, no ghost bats were observed, and four caves have previously been surveyed with 
ARUs and did not record any ghost bat calls.  

Survey effort conducted to target this species includes 82 cave habitat assessments, ARUs deployed at 
252 sites (504 recording nights) and 107 kms of UAV searches. 

The ghost bat is considered a MNES (Department of the Environment 2013) and is discussed in detail 
in Section 5.3.
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Ghost bat midden at MEC030 

 

Ghost bat midden at MEC001 

Figure 4.9: Ghost middens recorded during cave habitat assessments 

4.4.1.4 Pilbara olive python (Liasis olivaceus barroni) (Vulnerable under EPBC Act and BC Act) 

A single Pilbara olive python was opportunistically recorded from the Mulga East camp during the 
phase 1 survey (ecologia 2019) confirming the presence of this species within the Project Area (Figure 
5.3). As the Pilbara olive python habitat requirements overlaps the northern quoll, Pilbara leaf-nosed 
bat and ghost bat, active searches for the species were undertaken concurrently with the other 
targeted surveys. No Pilbara olive pythons or secondary signs of this species were recorded during 
targeted searches. 

The Pilbara olive python is a MNES (Department of the Environment 2013) and is discussed in detail in 
Section 5.3. 

4.4.1.5 Western pebble-mound mouse (Pseudomys chapmani) (Priority 4 BC Act) 

The western pebble-mound mouse constructs distinctive mounds of pebbles around their burrows 
(Anstee et al. 1997). The species is patchily distributed in the Pilbara, but is known to have a preference 
for hilly and/or rocky landscapes (Anstee and Armstrong 2001; Ford and Johnson 2007). When first 
described, it was considered that the range and abundance of this species had decreased dramatically. 
Since that time however, it has been recorded on numerous occasions (usually associated with mining 
development surveys in the Pilbara), and is widespread in the bioregion. Its status has subsequently 
been downgraded from Schedule 1 under the WC Act to Priority 4 under the BC Act. 

Although habitat requirements for this species do not overlap with any MNES species targeted during 
this survey, suitable habitat (Stony Spinifex Plain and Hillslopes) for this species was noted during 
targeted surveys and opportunistic observations of this species were recorded. No specialised 
techniques were employed to target this species and no additional survey effort was expended. 

Twenty-eight (13 active, 15 inactive) western pebble-mound mouse mounds were recorded in the 
Project Area and the locations of these mounds are shown in Figure 4.10. Stony Spinifex Plains and 
Hillslopes and Rocky Hills in the Project Area provide stones of a suitable size for the western pebble-
mound mouse to construct mounds and this habitat is considered common and widespread at a local 
and regional scale.  
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Database searches show that a total of 120 records have previously been identified within 40 km of 
the Project Area (Figure 4.1) and species is known to occupy suitable habitat within the Project Area. 
The western pebble-mound mouse has previously been recorded within the Project Area and 
Terrestrial Ecosystems (2013) recorded 15 mounds and ecologia (2009) also recorded active and 
inactive mounds (locations unknown). Furthermore, Maia recorded 27 mounds in 2013 and 15 mounds 
in 2013 while undertaking vegetation surveys (Figure 4.10). 

4.4.1.6 Gane’s blind snake (Anilios ganei) (Priority 1 BC Act) 

Very little is known about this elusive blind snake due to its fossorial lifestyle.  Blind snakes are 
exclusively insectivorous, and like other members of their genus and probably burrow into social insect 
colonies to feed on termites and ants, as well as their eggs and pupae (Wilson and Swan 2017). An 
elongate and moderately stout bodied species does not appear to be particularly closely related to any 
other species in the genus (Aplin 1998). Four individual Gane’s blind snakes were recorded from two 
sites (MDS014, MDS018) in phase 1 and on one occasion during phase 2 at site MDPT017 (Figure 4.10). 
This species was recorded within Mulga Woodlands and Stony Spinifex Plains and Hillslopes habitat 
types. No records of this species were identified within 40 km of the Project Area according to DBCA 
database search results. 

4.4.1.7 Grey falcon (Falco hypoleucos) (Vulnerable under BC Act) 

The grey falcon is a poorly-known endemic of inland Australia that has a  very  broad  but  scattered  
distribution that includes the Pilbara bioregion (Garnett et al. 2011). The species is a resident or 
nomadic visitor to inland parts and occurs in lightly wooded riverine plains. The species often nests in 
eucalypts along watercourses and has been recorded from both River red gum (Eucalyptus 
camaldulensis) and coolabah (Eucalyptus coolabah) (Garnett et al. 2011). 

This species was recorded during the October 2018 Level 1 survey (Figure 4.10) and has previously 
been recorded eight times within 40 km of the Project Area (Figure 4.1). Grey falcons have the potential 
to overfly all habitat types within the Project Area and the Mixed Eucalypt/Mulga Floodplain provides 
potential nesting habitat. This species was not recorded during the phase 2 surveys. 

4.4.1.8 Common greenshank (Tringa nebularia) (Migratory EPBC Act and BC Act) 

This species was recorded on three separate occasions utilising the surface water in the PEC Gnalka 
Gnoona Claypan during the phase 1 avifauna survey (ecologia 2019). This species was not recorded 
during the current Level 2 avifauna survey. Two observations of this species have been previously 
recorded within 40 km of the Project Area (Figure 4.1). 

The common greenshank is a MNES (Department of the Environment 2013) and is discussed in detail 
in Section 5.3.7. 

4.4.1.9 Wood sandpiper (Tringa glareola) (Migratory EPBC Act and BC Act) 

The wood sandpiper was recorded during the phase 1 avifauna survey (ecologia 2019) within the PEC 
Gnalka Gnoona Claypan. This species was not recorded during the current Level 2 avifauna survey. 
Database searches identified three records of this species within 40 km of the Project Area (Figure 4.1). 

The common greenshank is a MNES (Department of the Environment 2013) and is discussed in detail 
in Section 5.3.7. 
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4.4.1.10 Red-necked stint (Calidris ruficollis) (Migratory EPBC Act and BC Act) 

A total of eight red-necked stints were recorded within the PEC Gnalka Gnoona Claypan on two 
separate occasions during the phase 1 avifauna survey (ecologia 2019). This species was not recorded 
during the current Level 2 avifauna survey and no database records were identified within 40 km of 
the Project Area.  

The common greenshank is a MNES (Department of the Environment 2013) and is discussed in detail 
in Section 5.3.7. 

4.4.1.11 Glossy ibis (Plegadis falcinellus) (Migratory EPBC Act and BC Act) 

Two records of this species were identified by database searches within 40 km of the Project Area 
including one historical record from within the Project Area at the PEC Gnalka Gnoona  Claypan in 2004 
(Figure 4.1). Although this species was not recorded within the Project Area during this two-phase 
survey it is considered likely to utilise surface water within the Claypan habitat when inundated. 

The common greenshank is a MNES (Department of the Environment 2013) and is discussed in detail 
in Section 5.3.7. 

4.4.1.12 Peregrine falcon (Falco peregrinus) (Other Specially Protected fauna BC Act) 

This species is widespread in Australia but requires specific nesting sites. It does not build a nest but 
requires cliffs, rocky outcrops, or large tree hollows (Johnstone and Storr 1998). Suitable breeding 
habitat has the potential to occur in the Project Area in the form of tree hollows and breakaways; 
however, due to its widespread movements, the species may also overfly all habitats of the Project 
Area intermittently. Peregrine falcons feed almost entirely on birds, especially ducks, parrots, and 
pigeons. 

This species has previously been recorded 12 times within 40 km of the Project Area (Figure 4.1) and 
was recorded in 2003 within the Project Area. Breakaways within Rocky Hills and large trees in the 
Mixed Eucalypt/Mulga Floodplain provide potential nesting habitat for this species. This species was 
not recorded within the Project Area while undertaking any of the surveys. 

4.4.2 Conservation significant species Likely to occur in the Project Area 

4.4.2.1 Brush-tailed mulgara (Dasycercus blythi) (Priority 4 BC Act) 

The brush-tailed mulgara is a significant mesopredator in arid Australia occupying both sand plain and 
gibber plain habitats, the latter being a new habitat for the species (Pavey et al. 2011). This species 
displays home ranges that overlap between sexes encompassing both mature spinifex and open 
regrowth (Koertner et al. 2007). Growing between 120-165 mm and weighing up to 110 grams, the 
brush-tailed mulgara exhibits a preference for burrowing in sandy substrates within spinifex grasslands 
(van Dyck and Strahan 2008b). 

No sign of this species was recorded within the Project Area during either survey phase nor were any 
signs of this species recorded by Terrestrial Ecosystems (2013). Coffey (2011b) captured three 
individuals during a targeted survey of FMG’s Hamersley line rail corridor east of the Great Northern 
Highway in Drainage Line habitat and database searches identified 45 individuals previously recorded 
within 40 km of the Project Area (Figure 4.1), with the majority of records occurring north of the 
Chichester Ranges. 

No suitable habitat for this species is present within the Malay Wells and Mulga East tenements and it 
is considered unlikely to be found in these areas. However, it is likely that this species occurs in the 
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northern portion of the rail corridor given the results of Coffey (2011b). Coffey (2011b) completed a 
targeted survey for the brush-tailed mulgara in an area immediately adjacent to the proposed rail 
corridor and recorded three brush-tailed mulgaras within comparable habitat. This species was not 
recorded during the surveys; however, due to restricted access to the northern portion of the rail 
corridor the presence of this species in the proposed rail corridor cannot be ruled out.  

4.4.3 Conservation significant species Possibly occurring in the Project Area 

4.4.3.1 Northern short-tailed mouse (Leggadina lakedownensis) (Priority 4 BC Act) 

The northern short-tailed mouse is a small (50-85 mm snout vent length) rodent occupying a diverse 
range of semiarid habitats including spinifex and tussock grasslands, samphire and sedge lands, Acacia 
shrublands and stony ranges with most habitats being seasonally inundated on red or white sandy clay 
soils (van Dyck and Strahan 2008b). 

Eighteen records were identified from within 40 km of the Project Area. This species was not recorded 
within the Project Area during any of the surveys conducted by ecologia within the Project Area. 
Although this species was not recorded, it has been given a likelihood of occurrence rating of ‘Possible’ 
on basis of presence of suitable habitat. 

4.4.3.2 Fork-tailed swift (Apus pacificus) (Migratory EPBC and BC Act) 

The fork-tailed swift is a migratory, almost exclusively aerial species that, in its non-breeding area in 
Australia, is independent of terrestrial habitats. The fork-tailed swift migrates to Australia from its 
breeding areas in Siberia in October and returns by the end of April (Higgins 1999). They forage along 
the edge of low-pressure systems which help lift insect prey and assists in flight. 

The fork-tailed swift has been recorded 41 times within a 40 km radius of the Project Area and has the 
potential (Possible) to overfly the entire Project Area without specifically utilising any particular habitat 
present. 
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Figure 4.10 Conservation significant fauna (excluding MNES) recorded within the Project Area.
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4.4.4 Cave Habitat Assessments 

Cave habitat assessments were undertaken to evaluate potential ghost bat and Pilbara leaf-nosed bat 
roost caves within the Project Area and review cave morphology, geology and cave conditions to 
narrow down the list of potential ghost bat maternity and/or Pilbara leaf-nosed bat roost caves. 
Habitat assessments were undertaken for 82 caves within the Project Area which were identified as 
potential roost and feeding caves for Pilbara leaf-nosed bats and ghost bats (Figure 4.11).  

Two caves were identified as nocturnal ghost bat feeding caves (MEC030 and MEC001) based on the 
presence of ghost bat scat and feeding debris (bird feathers) within the cave. Microbats were observed 
at five caves (MEC001, MEC045, MEC052, MEC054 and MEC082); however, ghost bats and Pilbara leaf-
nosed bats were not visually observed during the survey. The results of cave habitat assessments are 
summarised in Table 4.4 and full cave habitat assessment site sheets are provided in Appendix I. 

Table 4.4: Summary of cave habitat assessments 

Cave ID 

Echolocation 
call patterns 

indicate 
cave is 

unlikely to 
be used as a 

roost 

Potential 
ghost bat 

roost  

Potential 
ghost bat 
nocturnal 

refuge 

Potential 
Pilbara leaf-
nosed bat 

roost  

Potential 
Pilbara leaf-
nosed bat 
nocturnal 

refuge 

Microbats 
present 

Unlikely 
to be 
used 

MEC001   x x x x x   

MEC002 x     x x     

MEC003 x       x     

MEC004     x   x     

MEC005         x     

MEC006     x   x     

MEC007 x   x   x     

MEC008 x       x     

MEC009       x x     

MEC010 x     x       

MEC011       x x     

MEC012 x   x x x     

MEC013       x x     

MEC014       x       

MEC015     x   x     

MEC016 x     x x     

MEC017         x     

MEC018     x x x     

MEC019       x x     

MEC020 x     x       

MEC021         x     

MEC022     x   x     

MEC023         x     

MEC024     x   x     

MEC025 x     x       

MEC026       x x     

MEC027     x   x     

MEC028             x 

MEC029             x 

MEC030     x   x     
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Cave ID 

Echolocation 
call patterns 

indicate 
cave is 

unlikely to 
be used as a 

roost 

Potential 
ghost bat 

roost  

Potential 
ghost bat 
nocturnal 

refuge 

Potential 
Pilbara leaf-
nosed bat 

roost  

Potential 
Pilbara leaf-
nosed bat 
nocturnal 

refuge 

Microbats 
present 

Unlikely 
to be 
used 

MEC031         x     

MEC032       x       

MEC033 x       x     

MEC034       x x     

MEC035     x   x     

MEC036 x   x   x     

MEC037 x x x x x     

MEC038 x       x     

MEC039 x x x x x     

MEC040       x x     

MEC041 x   x   x     

MEC042 x   x   x     

MEC043 x       x     

MEC044     x   x     

MEC045       x x x   

MEC046 x     x x     

MEC047 x       x     

MEC048 x     x x     

MEC049       x x     

MEC050 x       x     

MEC051         x     

MEC052       x x x   

MEC053       x x     

MEC054       x x x   

MEC055       x x     

MEC056         x     

MEC057       x x     

MEC058       x x     

MEC059       x x     

MEC060         x     

MEC061         x     

MEC062     x   x     

MEC063 x   x   x     

MEC064 x       x     

MEC065 x       x     

MEC066 x     x x     

MEC067         x     

MEC068 x   x   x     

MEC069 x x x x x     

MEC070         x     

MEC071 x     x x     

MEC072       x       

MEC073 x     x x     

MEC074 x     x x     

MEC075   x x x x     
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Cave ID 

Echolocation 
call patterns 

indicate 
cave is 

unlikely to 
be used as a 

roost 

Potential 
ghost bat 

roost  

Potential 
ghost bat 
nocturnal 

refuge 

Potential 
Pilbara leaf-
nosed bat 

roost  

Potential 
Pilbara leaf-
nosed bat 
nocturnal 

refuge 

Microbats 
present 

Unlikely 
to be 
used 

MEC076       x x     

MEC077       x x     

MEC078       x x     

MEC079 x x x x x     

MEC080 x     x x     

MEC081 x     x       

MEC082 x   x x x x   
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5 DISCUSSION 

In their assessment of development proposals, the EPA’s broad objective for the terrestrial fauna 
factor is to protect biological diversity and maintain ecological integrity (Environmental Protection 
Authority 2016a). Accordingly, the aim of this assessment was to determine vertebrate fauna species 
assemblages and habitats present or likely to be present to enable an impact assessment to be 
completed and management actions to be identified. 

5.1 FAUNA HABITAT ASSESSMENT 

Eight broad fauna habitat types were identified within the Project Area.  Other than the Claypan (PEC) 
and Chenopod/Cracking Clay Floodplain habitat types, the remaining habitats identified are not 
restricted to the Project Area and are considered widespread at both local and regional scales. 

The Rocky Hills and Claypan habitats were assessed to be of high conservation value to species of 
conservation significance. Critical habitat relating to MNES are outlined in detail in Section 5.3 below. 

Breakaways, gorges and gullies within the Rocky Hills habitat type provide caves, denning and foraging 
habitat considered to be critical habitat for the survival of northern quolls, Pilbara leaf-nosed bats and 
ghost bats. From a regional perspective, the Rocky Hills habitat type, containing breakaways and caves, 
is a common feature of the Pilbara, particularly within the Chichester and Hamersley Ranges. 

The PEC Claypan is subject to inundation after significant rainfall events and provides foraging habitat 
for waterfowl and wading species. This habitat type is not considered locally or regionally common and 
has significant value to fauna, especially when inundated with water. Three migratory wading species 
(the common greenshank, red-necked stint and the wood sandpiper) were recorded foraging in the 
surface water present in the PEC Claypan during the initial Level 2 survey (ecologia 2019). 

The Stony Spinifex Plains and Hillslopes habitat types provide stones of a suitable size for the western 
pebble-mound mouse to construct mounds and this species has been recorded within the Project Area. 
This habitat type is considered common and widespread at a local and regional scale. 

The Drainage Line habitat within the Mulga East and Malay Wells tenements is generally considered 
small and common at a local and regional scale. However, drainage lines are significantly larger in the 
northern portion of the proposed rail corridor, and database search results indicate potentially suitable 
habitat to support bilbies and brush-tailed mulgara is present. UAV flight surveys and ground truthing 
results did not detect suitable bilby habitat within the Mulga East and Malay Wells tenements. 

Comparisons of trapped fauna (reptiles, amphibians and mammals) from both survey phases using 
NMDS, showed that the Calcrete Stony Plains (CSP), Rocky Hills (RH) and Mixed Eucalypt Mulga 
Floodplain (MEMF) support a different fauna assemblage to other habitat types, with similarities 
existing between the remaining habitat types. 

A visual assessment of systematic avifauna observations from both survey phases using NMDS 
suggested Calcrete Stony Plain (CSP) and Mixed Eucalypt Mulga Floodplain (MEMF) supported 
different avifauna assemblages to other habitat types and the remaining habitat types exhibited 
similarities in avifauna composition (Drainage Line (DL), Mulga Woodland (MW), Rocky Hills (RH) and 
Spinifex Stony Plains and Hillslopes (SSPaH)). 

The Level 1 fauna habitat assessment indicated that habitat condition ratings within the Project Area 
vary from ‘Good’ to ‘Excellent’ with the Chenopod/Cracking Clay Floodplain and some areas of Mixed 
Eucalypt Mulga Floodplain allocated a lower rating of ‘Good’ due to degradation associated with long 
term cattle grazing. The Mulga Downs Station has been an operational pastoral lease for over 100 years 
and fauna habitats within the Project Area, particularly those in the vicinity of cattle holding yards and 
the station homestead, have experienced extensive grazing pressures. 

http://www.ecologia.com.au/
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5.2 TERRESTRIAL VERTEBRATE FAUNA  

Of the 309 vertebrate fauna species assessed as potentially occurring within the Project Area, 201 
species (65%) were recorded during the two-phase survey including 26 mammal species (four 
introduced), 103 birds, 70 reptiles and two amphibians. Phase 2 recorded 46 species that were not 
recorded in phase 1 including three mammals, 18 birds, 24 reptiles and one amphibian. Phase 1 
recorded three mammals, 23 birds and 13 reptile species which were not recorded in phase 2.  

The number of reptile and amphibian species recorded during phase 1 (47) and phase 2 (57) compares 
favourably with other single phase fauna surveys conducted in the region (28 to 59) (Bamford (2005b), 
ecologia (2008), Terrestrial Ecosystems (2013)). Similarly, the number of mammal species recorded in 
phase 1 (23) and phase 2 (22) is comparable with other single phase surveys in the area (16-23) 
(Bamford (2005b), ecologia (2008), Terrestrial Ecosystems (2013)). The mammal species assemblage 
(16 species) recorded by Terrestrial Ecosystems (2013) was considerably lower than recorded during 
the current survey and Terrestrial Ecosystems (2013) noted that the number of small mammals caught 
was very low compared to other surveys conducted in the Abydos Plain (How and Cooper 2002, 
Thompson and Thompson 2008a) and elsewhere in the Pilbara. The number of bird species recorded 
during phase 1 (85) and phase 2 (78) is consistent with comparable single phase surveys in the area 
(77 to 93) (Bamford (2005b), ecologia (2008), Terrestrial Ecosystems (2013)). 

Data analysis indicated trapping survey effort was considered adequate for the two survey phases with 
trapped vertebrates (66 species) representing between 71% and 88% of the extrapolated species 
richness and avifauna (64 species) representing between 75% and 91% of the extrapolated species 
richness when SAC analysis was completed. Opportunistically recorded species significantly increase 
species richness observed within the Project Area accounting for an additional 32 reptiles/mammals, 
and an additional 39 bird species. 

Three species of introduced predators were recorded (cats, wild dogs/dingoes and foxes). Cats and 
foxes are declared pests and are known predators of conservation significant fauna species including 
the northern quoll and western pebble-mound mouse. Both species were recorded occupying similar 
habitat in the Rocky Hills to that utilised by the northern quoll. The red fox (Vulpes vulpes) recorded 
during phase 1 is additional to the mammals provided by DBCA NatureMap indicating that the range 
for this species is extending further north into the Pilbara and arid zone of Australia.  

European cattle were recorded during both phases of the survey and the associated long-term grazing 
pressure from introduced herbivores has resulted in a lower habitat quality rating given to vegetation 
surrounding the homestead and stockyards within the Project Area. 

5.3 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE 

Species listed as threatened or migratory under the EPBC Act recorded within or have been deemed 
likely to occur within the Project Area are considered MNES according to Department of the 
Environment (2013). Significant impacts to MNES are considered by Department of the Environment 
(2013) as impacts which are important, notable or of consequence having regard to its context or 
intensity.  

For MNES, habitat critical to the survival of a species and important populations is considered 
important. According to Department of the Environment (2013), critical habitat to the survival of a 
species refers to areas that are necessary: 

• for activities such as foraging, breeding, roosting or dispersal; 
• for the long-term maintenance of the species; 
• to maintain genetic diversity and long-term evolutionary development; or 
• for the reintroduction of populations or recovery of the species. 

http://www.ecologia.com.au/
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Similarly, Department of the Environment (2013) outlines important populations necessary for a 
species’ long-term survival and recovery, which may include: 

• key source populations either for breeding or dispersal; 
• populations necessary for maintaining genetic diversity; and/or 
• populations near the limit of the species range. 

More specific critical habitat criteria and definitions surrounding important populations have been 
outlined in specific government documents for the northern quoll (Commonwealth of Australia 2016) 
and Pilbara leaf-nosed bat (Threatened Species Scientific Committee 2016b). 

Four MNES species listed as threatened (EPBC Act) and three MNES migratory species have been 
recorded in the Project Area: 

• Northern quoll (Dasyurus hallucatus) (Endangered EPBC and BC Act); 
• Pilbara leaf-nosed bat (Rhinonicteris aurantia) (Vulnerable EPBC Act and BC Act); 
• Ghost bat (Macroderma gigas) (Vulnerable EPBC Act and BC Act); 
• Pilbara olive python (Liasis olivaceus barroni) (Vulnerable EPBC Act and BC Act); 
• Common greenshank (Tringa nebularia) (Migratory EPBC and BC Act); 
• Wood sandpiper (Tringa glareola) (Migratory EPBC and BC Act); and 
• Red-necked stint (Calidris ruficollis) (Migratory EPBC and BC Act);  

The bilby and glossy ibis have previously been recorded within the Project Area and the Project Area 
falls within the high priority area for the Night Parrot. These species are discussed in further detail 
below. 

5.3.1 Northern quoll (Endangered EPBC and BC Act) 

The northern quoll’s range once extended contiguously across the north of Australia but is now 
restricted to six separate land units including the Pilbara (Department of the Environment 2019). The 
Pilbara is regarded as the stronghold population for the species given that the cane toad is not 
expected to make its way across the desert into parts of the Pilbara (Woinarski et al. 2014). Preferred 
habitat for the northern quoll is rocky escarpments, but it also inhabits riverine habitats (Woinarski et 
al. 2014). Rocky habitats with rock crevices and caves support higher densities of northern quoll (van 
Dyck and Strahan 2008a; Woinarski et al. 2014).  Predominantly inhabiting dissected rocky 
escarpments, a male quoll can have a home range of more than 100 ha while a female occupies 
territories of up to 35 ha (van Dyck and Strahan 2008b). 

This species is predominantly nocturnal but may be observed during the day during the breeding 
season and on overcast days (Oakwood 2008). Northern quolls are opportunistic omnivores and feed 
primarily on small vertebrates (mammals, amphibians and reptiles), invertebrates and soft fruits 
(Oakwood 2008). Breeding occurs once per year, with juveniles deposited in dens once they reach 
eight to nine weeks of age and can no longer fit in the females pouch (Oakwood 2008). Northern quolls 
are the smallest of the Australian quolls and are the largest mammal species in the world to undergo 
male die-off events following the breeding season (Oakwood 2008).  Lifespan of females in the wild is 
typically less than three years, with most females only surviving a single breeding season (Oakwood 
2008).  

According to the DoEE northern quoll referral guidelines (Commonwealth of Australia 2016), a low-
density population is characterised by infrequent captures of one or two individuals confined to one 
or two traps or where no trapping has identified a northern quoll, but latrine evidence remains. A high 
density population may be characterised by numerous camera triggers by multiple individuals across 
multiple cameras and/or traps on the site (Commonwealth of Australia 2016). 

Two northern quolls (one male and one female) were captured in cage traps and three individuals were 
captured on motion sensor camera traps at six locations within Rocky Hills during the phase 1 targeted 
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survey. After analysing data including location, time and date of captures combined with spot pattern 
identification, a low-density population occurs within the broader Rocky Hills habitat in the northern 
and north eastern portions of the Project Area. After extensively surveying rocky habitats for northern 
quolls during both survey phases, it has been determined that a low-density population is present and 
confined to the north eastern portion of the Project Area (Figure 5.1). The Project Area received below 
average rainfall for the two seasons (2017-2019) prior to the phase 1 targeted survey and above 
average rainfall prior to the phase 2 targeted survey. Multiple seasons of below average rainfall may 
potentially impact the size of the population and it is possible that the population may 
increase/recover under favourable conditions. 

Northern quoll populations considered important for the long-term survival of the species occur in 
habitats that are free of cane toads and unlikely to support cane toads upon arrival eg. granite habitats 
in WA, populations surrounded by desert and without permanent water (Commonwealth of Australia 
2016). The northern quoll population within the Project Area occurs in habitats that are currently free 
of cane toads and are unlikely to support any future cane toad invasion due to a lack of water. No 
natural permanent water sources were recorded within the Project Area and therefore, the population 
recorded is considered important for the long-term survival of this species. 

Habitat critical to the survival of this species applicable to the Project Area includes rocky habitats such 
as ranges, escarpments, mesas, gorges, breakaways, boulder fields, major drainage lines or treed creek 
lines (Commonwealth of Australia 2016). Within the Rocky Hills habitat, breakaway, gorge and gully 
habitat (237 ha total) was defined and is considered habitat critical to the survival of this species (Figure 
5.1). These micro-habitats provide shelter for breeding, refuge from fire/predation and potential 
poisoning from cane toads in the future (Commonwealth of Australia 2016). No major dispersal habitat 
for northern quolls such as major drainage lines are found within Mulga East or Malay Wells 
tenements; however, the northern portion of the proposed rail corridor crosses two major drainage 
lines which have the potential to be utilised by northern quolls for dispersal.  

Foraging habitat is recognised to be any land comprising predominantly native vegetation in the 
immediate area (i.e. within 1 km) of shelter habitat or land comprising predominately native 
vegetation that is connected to shelter habitat within the range of the species (Commonwealth of 
Australia 2016). It is therefore considered possible for quolls to utilise any habitat type (all habitat 
types are comprised of native vegetation) for foraging within 1 km of breakaway, gorge and gully 
habitat.  

The most common cause of adult mortality (excluding post-reproduction die-off) is predation by 
dingoes, foxes, feral cats, snakes, owls and kites (Maxwell et al. 1996; Oakwood 2008). The main 
threats to the northern quoll as outlined in the national recovery plan (Hill and Ward 2010) include; 
cane toads, feral predators, inappropriate fire regimes, habitat degradation, weeds, disease, hunting 
and persecution, and population isolation. The main threats to the northern quoll applicable to the 
Project Area are feral predators (cat, fox and wild dog/dingo) and loss of habitat. Feral predators were 
recorded occupying the same Rocky Hills habitat as where northern quoll was recorded from. The 
northern quoll national recovery plan (Hill and Ward 2010) recommends implementing best-practice 
techniques for feral predator control at sites with remnant northern quoll populations and potential 
refuge habitats. There is some evidence to suggest that the presence of a healthy dingo population in 
an area has positive impacts on the local native mammal populations through suppression of feral 
predator numbers (Hill and Ward 2010).
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5.3.2 Pilbara leaf-nosed bat (Vulnerable EPBC Act and BC Act) 

This small insectivorous bat occurs throughout the Pilbara and adjacent upper Gascoyne regions of 
Western Australia (Threatened Species Scientific Committee 2016b). The species was listed as 
Vulnerable in April 2001 because it had undergone a substantial reduction in numbers, its geographic 
distribution is precarious for its survival (being limited to the Pilbara), and the estimated total number 
of mature individuals is limited, and the number is likely to continue to decline. The Pilbara leaf-nosed 
bat has very restrictive habitat requirements, including caves and disused mines with hot to very hot 

and humid roost sites at 28 to 32 C with 96% to 100% relative humidity (Armstrong 2001; Churchill 
2008).  During the Pilbara winter dry months, preceding the heavy rains of summer, Pilbara leaf-nosed 
bat colonies are thought to contract to the deepest mines and caves that maintain microclimates 
suitable for roosting (Armstrong 2001; van Dyck and Strahan 2008a; Bullen and McKenzie 2011). During 
the hotter wetter and more humid summer months, the species has a greater ability to disperse 
through the landscape. The Pilbara leaf-nosed bat has been observed foraging in a variety of habitats- 
Triodia hummock grasslands covering low rolling hills and shallow gullies, with scattered Eucalyptus 
camaldulensis along the creeks (Department of the Environment 2020). This species are most 
commonly encountered over small pools of water in rocky gullies and gorges (Department of the 
Environment 2020). 

Given the deficiency of information around what habitats are required to sustain a roosting colony, it 
is often difficult to definitively define critical foraging habitat of the Pilbara leaf-nosed bat  (Threatened 
Species Scientific Committee 2016b). Foraging habitats, as outlined by Threatened Species Scientific 
Committee (2016b), that are considered to be important for sustaining a nearby Pilbara leaf-nosed bat 
colony include five habitat categories (Priority 1-5)(Table 5.1). The Project Area was assessed as 
supporting Gullies (Priority 2), Rocky Outcrop (Priority 3), and open grassland and woodland (Priority 
5) foraging habitat (Table 5.1, Figure 5.2). Rocky Hills and Drainage Lines within the Newman land 
system supports Priority 2 and Priority 3 foraging habitat while Drainage Lines (not within Newman 
land system) and Stony Spinifex Plains and Hillslopes support Priority 5 foraging habitat. These habitat 
types are considered widespread in the Project Area and in a regional context. Regular detections in 
all seasons within the target valley indicate that the creek line is a preferred commuting and foraging 
area and is considered critical foraging habitat (Table 5.1, Figure 5.2). 

Table 5.1: Pilbara leaf-nosed bat foraging habitat 

Pilbara leaf-nosed bat foraging habitat category Area (hectares) % of Project Area 

Gorges with pools (Priority 1)—watercourses through upland areas 
bounded by sheer rock walls for parts of their length, often containing 
pools that remain for weeks or months, sites of relatively large 
biomass production, sometimes containing caves. 

N/A N/A 

Gullies (Priority 2)—primary drainage with limited riparian 
development in upland rocky habitats, sometimes containing small 
pools that may last for weeks, with less biomass production than 
Priority 1 gorge habitat. 

331.7 ha 
(151.7 ha 

considered 
critical foraging 

habitat) 

1.20% 

Rocky outcrop (Priority 3)—areas of exposed rock at the top of rocky 
outcrop and mesa hills that contain caves and overhangs, and boulder 
piles in the granite terrains. 

237.4 ha 0.71% 

Major watercourses (Priority 4)—riparian vegetation on flat land plus 
the main gravelly or sandy channel of the riverbed, sometimes 
containing pools that persist for weeks or months, and generally 
supporting higher productivity of biomass than the surrounding 
habitats. 

N/A N/A 

http://www.ecologia.com.au/
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Pilbara leaf-nosed bat foraging habitat category Area (hectares) % of Project Area 

Open grassland and woodland (Priority 5)—dominated by Triodia, on 
lowland plains, colluvial slopes and hilltops. 

11632.4 ha 35.20% 

 

Pilbara leaf-nosed bat echolocation calls were recorded at 102 locations within the Project Area with 
the earliest calls recorded at two creek line sites eight minutes after the end of civil twilight, indicating 
bats roosted nearby that day (Appendix J). Call times recorded at cave entrances within target areas 
(Table 5.2) did not strongly suggest diurnal roosting and consequently the entrance sheeting method 
to confirm diurnal occupancy was not undertaken. Data gathered to date indicates that some of the 
surveyed caves may function as nocturnal refuges or as sites of occasional visitation, and year-round 
presence of this species has been clearly demonstrated indicating a diurnal roost in the vicinity. 
However, extensive searches for caves within the target valley and call times analysed from cave 
entrances indicate that the caves surveyed are highly unlikely to be utilised as diurnal roosts. The creek 
line and caves within the valley that were targeted have consistently recorded Pilbara leaf-nosed bat 
activity of the over all seasons indicating these habitats are regularly utilised for foraging and dispersal. 

The long-term ARU detector deployed at MEC016 between December 2019 and March 2020 (for a 
total of 79 nights) recorded low activity (10 or less calls) on most nights with relatively high levels of 
activity recorded on three nights. On two occasions, with specific reference to 16 February 2020, 
activity recorded very close to the beginning of CT may suggest diurnal roosting or the presence of a 
diurnal roost in the vicinity (Specialised Zoological 2021).  The patterns recorded at MEC016 are not 
suggestive of long-term consistent diurnal roosting and are more consistent with that of a nocturnal 
refuge; however, whether this cave is also used as a transitory roost cannot be determined from 
recordings alone. The application of the entrance sheeting method to confirm diurnal occupancy at 
this cave is unlikely to provide helpful information unless it happened by chance that the effort 
coincided with an uncommon roosting event (Specialised Zoological 2021). Nocturnal refuges are caves 
occupied or entered by Pilbara leaf-nosed bats at night for resting, feeding or other purposes and are 
not considered critical habitat, but are important for local level population persistence (Threatened 
Species Scientific Committee 2016b). 

The population of Pilbara leaf-nosed bats recorded consistently within the Project Area is considered 
important as the Pilbara and the upper Gascoyne represent a single interbreeding population with 
individuals showing evidence of genetic divergence from those further north (Threatened Species 
Scientific Committee 2016b). The nearest confirmed Pilbara leaf-nosed bat diurnal roosts within the 
central/western roost group are at Koodaideri ~75 kms to the south east, and south of Millstream in 
the Hamersley Ranges (~160 kms) (Bat Call WA 2020). The Mt Webber roost located approximately 80 
km to the north and represents the nearest roost in the east Pilbara roost group (Bat Call WA 2020).  

Table 5.2: Caves surveyed, and call times recorded. 

Cave ID  Site name Easting Northing 
Number 

PLnb calls 
detected 

Time of first 
call after 
dusk CT 

Time of last 
call before 
dawn CT 

Time +/- 
CT 

MEC002 BD43 669313.3 7553694.0 0    

MEC002 MEC002 669310.2 7553693.5 0    

MEC007 BD41 668731.7 7553584.0 0    

MEC008 BD10 668905.4 7552848.0 2 8:59:00 PM 11:32:00 PM Midnight 

MEC009 MEC009 668573.8 7553165.6 0    

MEC010 BD12 668632.0 7553172.0 5 ~21:00 ~03:30 Midnight 

MEC010 DP002 668632.5 7553169.0 1  3:38:00 AM CT-80 

MEC012 BD07 668764.4 7552995.0 27 6:29:00 PM 10:25:00 PM CT + 21 

MEC012 DP010 668783.5 7552989.0 0    
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Cave ID  Site name Easting Northing 
Number 

PLnb calls 
detected 

Time of first 
call after 
dusk CT 

Time of last 
call before 
dawn CT 

Time +/- 
CT 

MEC012 MEC012 668769.9 7552990.3 18 11:47 4:08:00 AM CT -70 

MEC013 MEC013 668832.7 7552939.5 0    

MEC014 MEC014 668909.6 7552841.1 0    

MEC016 BD17 668782.5 7553001.0 34 8:51:00 PM 1:42:00 AM Midnight 

MEC016 DP015 668789.2 7553006.0 75 7:31:00 PM 4:05:00 AM CT+32-45 

MEC016 
MEC016 

long-term 
668783.9 7553003.1 >700   CT+25-0 

MEC016 MEC016 668783.9 7553003.1 5 00:38 4:07:00 AM CT -71 

MEC021 MEC021 668580.3 7553177.2 0    

MEC025 BD13 668679.3 7553106.0 13 8:54:00 PM 10:51:00 PM Midnight 

MEC026 
left 

entrance 

MEC026 
left 

entrance 
668537.4 7553208.8 0    

MEC026 
right 

entrance 

MEC026 
right 

entrance 
668537.4 7553208.8 0    

MEC030 BD24 668400.3 7553173.0 2 12:03:00 AM 12:03:00 AM Midnight 

MEC031 BD31 668666.8 7553391.0 1 7:38:00 PM  CT + 90 

MEC032 MEC032 668661.9 7553402.2 0    

MEC033 BD42 668738.1 7553604.0 0    

MEC036 BD55 668731.2 7552394.0 0    

MEC037 BD54 668687.6 7552476.0 1 3:29:00 AM  Midnight 

MEC039 MEC039 668952.2 7552713.3 0    

MEC040 MEC040 668230.5 7552738.7 0    

MEC041 BD48 668758.6 7552381.0 0    

MEC041 PLBT018 668761.2 7552381.0 1  12:26:00 AM Midnight 

MEC042 BD53 668746.3 7552392.0 3 9:50:00 PM 1:12:00 AM Midnight 

MEC043 PLBT007 668696.8 7552423.0 0    

MEC046 BD47 669388.8 7553596.0 1 11:38:00 PM  Midnight 

MEC047 BD04 669388.8 7553596.0 0    

MEC048 PLBT026 668646.7 7552175.0 1 9:22:00 PM  Midnight 

MEC050 BD39 669294.0 7553661.0 0    

MEC052 MEC052 670322.3 7553365.6 0    

MEC053 MEC053 670322.3 7553365.6 0    

MEC063 BD49 668829.6 7554008.0 13 8:46:00 PM 5:06:00 AM CT -70 

MEC064 LT03 668553.0 7552282.0 0    

MEC065 BD38 668644.0 7553591.0 0    

MEC066 BD32 668646.5 7553334.0 4 8:22:00 PM 12:38:00 AM Midnight 

MEC067 MEC067 668479.2 7553290.2 0    

MEC068 BD21 668558.3 7553259.0 0    

MEC068 BD29 668545.6 7553255.0 2 11:26:00 PM 12:22:00 AM Midnight 

MEC069 BD23 668589.7 7553257.0 29 9:30:00 PM 3:31:00 AM Midnight 

MEC069 MEC069 668587.9 7553258.1 4 11:27 4:06:00 AM CT -72 

MEC070 BD11 668608.0 7553156.0 4 8:54:00 PM 10:41:00 PM Midnight 

MEC071 BD09 668757.3 7552947.0 0    

MEC071 MEC071 668750.6 7552953.9 0    

MEC072 MEC072 668780.5 7552925.1 0    

MEC073 BD02 668944.7 7552774.0 0    

MEC073 PLBT037 668936.6 7552774.0 0    
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Cave ID  Site name Easting Northing 
Number 

PLnb calls 
detected 

Time of first 
call after 
dusk CT 

Time of last 
call before 
dawn CT 

Time +/- 
CT 

MEC074 BD03 668988.9 7552656.0 0    

MEC074 PLBT036 668993.1 7552662.0 28 10:50:00 PM 11:05:00 PM Midnight 

MEC074 MEC074 668993.1 7552662.0 0    

MEC079 BD56 668651.2 7552508.0 0    

MEC079 PLBT027 668651.5 7552509.0 5 8:22:00 PM  Midnight 

MEC080 PLBT010 668744.4 7552283.0 1 11:21:00 PM  Midnight 

MEC081 PLBT042 668789.5 7551155.0 3 6:20:00 PM  CT +22 

MEC082 MEC082 669462.5 7553534.8 0    

http://www.ecologia.com.au/
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5.3.3 Ghost bat (Vulnerable EPBC Act and BC Act) 

The ghost bat is the largest Microchiroptera bat in Australia, is strictly carnivorous and captures its 
prey mainly on the ground before returning to an established feeding site to devour its catch (van Dyck 
and Strahan 2008b). The ghost bat has a patchy but widespread distribution across northern Australia.  
Preferred roosting habitat in the Pilbara includes caves beneath bluffs of low, rounded hills composed 
of Marra Mamba geology, and granite rock piles (Woinarski et al. 2012).  Ghost bats have also been 
known to roost in large colonies within sandstone caves, under boulder piles and in abandoned mines 
(Churchill 1998).  Ghost bats disperse widely during the non-breeding season but require warm caves 
with high relative humidity (80%) for rearing their young (Toop 1985).  These maternity caves are 
uncommon with only eleven recorded in the Pilbara region (three natural caves and eight mines) 
(Armstrong and Anstee 2000). During daylight hours, ghost bats roost in large caves, mines or deep 
rock fissures (van Dyck and Strahan 2008b). In some parts of its range, the ghost bat shares roosts with 
the Pilbara leaf-nosed bat, Finlayson's cave bat (Vespadelus finlayson), common heath-tailed bat 
(Taphozous georgianus), and possibly Hill's sheath-tailed bat (Taphozous hilli) (Department of the 
Environment 2020). Ghost bats are known to move between a number of caves seasonally or as 
dictated by weather conditions (Hutson et al. 2001) and disperse widely when not breeding but 
concentrate in a relatively few roost sites when breeding (Threatened Species Scientific Committee 
2016c).  

Ghost bats are surface foragers ambushing prey either on the ground or in the air (Woinarski et al. 
2012). Hunting behaviour within foraging areas consisted of observing and locating prey from 
stationary vantage points with brief flights to catch prey before intermittently changing vantage point 
(Tidemann et al. 1985). No studies have been undertaken to accurately define foraging habitat within 
the Pilbara. 

A single ghost bat call was recorded during the initial survey (ecologia 2019) indicating the presence of 
this species within the Project Area. The Department of the Environment (2020) states that surveying 
for the ghost bat simultaneously with surveys for the Pilbara leaf-nosed bat can simplify strategies and 
reduce costs. To this end, survey effort undertaken for ghost bats included recording echolocation calls 
using ARUs at 252 sites (504 recording nights), 82 cave habitat assessments and 107 kms of UAV flights. 
No ghost bats were observed or recorded, and no additional calls of ghost bats have been recorded. 
Of the caves assessed, 82 cave habitat assessments were undertaken and six were potentially suitable 
for ghost bats to roost in and 24 were identified as potential nocturnal refuges for ghost bats (Table 
4.4, Figure 4.11).  

Although they were not observed during the cave assessment, ghost bat middens, comprising scat and 
feeding debris, were recorded at two caves (MEC001 and MEC030)(Figure 5.3) indicating the 
intermittent utilisation of caves within the Project Area, particularly while feeding. As this species is 
known to travel distances greater than 15 km a night to forage, it is likely that ghost bats utilise habitats 
within the Project Area whilst foraging and feeding. There is anecdotal evidence of a known roost 
occurring approximately 20 km south of the Project Area across the Fortescue Valley near Wittenoom 
in the Hamersley Ranges (Bob Bullen pers. comm). After extensive survey effort, it is considered 
unlikely that a permanent ghost bat roost occurs within the Project Area. Previous acoustic surveys 
conducted to target the Pilbara leaf-nosed bat were analysed for ghost bat calls and the absence of 
calls indicates that a ghost bat maternity roost is unlikely to occur within the Project Area. 

Critical habitat for this species within the Project Area overlaps with the northern quoll and Pilbara 
olive python in the form of breakaway, gorge and gully habitat (Figure 5.3) within the Rocky Hills. This 
species has the potential to forage in all habitat types within the Project Area. Armstrong and Anstee 
(2000) suggested that ghost bats occur in small groups within the Hamersley Ranges and may move 
about in a local area, possibly in response to disturbance, microclimate or social factors. 
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Roosting ghost bats are easily disturbed and may abandon their roost site if they are disturbed 
(Threatened Species Scientific Committee 2016c). Key threatening processes include habitat loss and 
degradation associated with mining exploration and activities (Threatened Species Scientific 
Committee 2016c). Other threats include collisions with barbed wire fences, destruction of old mine 
adits which house nursery roosts, disease, poisoning by cane toad consumption and competition with 
foxes and cats for prey (Threatened Species Scientific Committee 2016c). 

5.3.4 Pilbara olive python (Vulnerable EPBC Act and BC Act) 

One of Australia’s largest snakes, the Pilbara olive python is restricted to gorges, rocky habitats and 
escarpments of the Pilbara (Wilson and Swan 2017). Bush and Maryan (2011) noted that Pilbara olive 
pythons have been observed from locations some distance from water sources including granite 
outcrops, elevated mesas and spinifex plains on stony ground, preferring to shelter in caves, crevices 
and beneath large boulders. Pilbara olive pythons have been known to eat prey as large as rock 
wallabies and the Pilbara subspecies is larger and can grow up to 6.5 m in length (Wilson and Swan 
2017). Two distinct populations of the Pilbara olive python exist (not including the northern subspecies 
L. olivaceus olivaceus) with one isolated around Mt Augustus in the Gascoyne, and the other occurring 
across a vast area from the Burrup Peninsula, Ord Ranges and Meentheena south to Nanutarra and 
Newman (Storr et al. 2002). 

Population size estimates are difficult due to the Pilbara olive python’s cryptic nature and lack of 
reliable trapping or census techniques (DEWHA 2008).  The main threats to this subspecies come from 
predation by feral cats and foxes, particularly of juveniles, competition with foxes for food, and 
destruction of habitat (Pearson 2006). 

Within the Project Area, suitable habitat for the Pilbara olive python is associated with the Rocky Hills 
(rocky outcrops, breakaways and small gorges) (Figure 5.3) although it has also been known to inhabit 
spinifex grasslands and travel large distances, suggesting the species has a large home range (Tutt et 
al 2002). The Project Area does not contain deep gorges or permanent sources of water considered as 
preferred habitat by the Threatened Species Scientific Committee (2008).  

One Pilbara olive python was opportunistically recorded at the Mulga East camp. However, despite 
considerable survey effort for the species, no additional Pilbara olive pythons were recorded, and it is 
considered unlikely to be present in high numbers within the Project Area. 

Of the 15 records of the species within 40 km of the Project Area, the most recent, in 2018, occurred 
at Fortescue’s Solomon mine (40 km west). This species has also been recorded 13 km south of Malay 
Well in Wittenoom Gorge in 2013, 10 km north of Mulga East in 2013 and in the Chichester Ranges 7 
km north west of the proposed rail corridor in 2012. The distribution of this species to the south, west, 
north and north-east of the Project Area indicates this species occurs widely across the broader 
landscape and is not restricted to specialised habitats within the Project Area. 

http://www.ecologia.com.au/
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5.3.5 Bilby (Macrotis lagotis) (Vulnerable EPBC Act and BC Act) 

Bilbies occur in a variety of habitats, usually on landforms with level to low slope topography and light 
to medium soils which are typically sandy, for burrow excavation. The bilby suffered a sudden and 
widespread population crash in the early 20th Century and is now confined to the driest and least 
fertile parts of its former range and its distribution is negatively correlated with that of the fox. 

The bilby is an omnivorous burrowing marsupial. It is generally solitary, strictly nocturnal and can breed 
throughout the year (Southgate 1990). An individual bilby may have over a dozen regularly used 
burrows which are used as shelter during the day and rest at night (Southgate 1990). One of the three 
major vegetation types outlined in the national recovery plan for the bilby (Pavey 2006) is hummock 
grassland growing on sand plains and dunes, drainage systems, salt lake systems and other alluvial 
areas.  

Seventy bilby records were identified from database searches within 40 km of the Project Area and 
one anecdotal, verbal record (2001) exists from within the Project Area (Mulga Downs homestead). 
The verbal record lacks some credibility as the associated data indicates the record locality is ‘Telfer’ 
and site are listed as ‘Mulga Downs Station’, which covers a relatively large range. 

Most database records are from rail corridor surveys conducted by FMG, BHP and Roy Hill and occur 
near the northern tip of the proposed project rail corridor. As access to this area was limited, surveys 
were not conducted within these areas. The nearest record of this species is from 2015 approximately 
4 km north of the proposed rail corridor. It is considered possible that this species will occur within the 
Drainage Line habitat in the northern portion of the rail corridor. 

Despite considerable survey effort, no suitable habitat for bilbies was identified within the Project Area 
nor was any evidence (primary or secondary) of this species recorded during any previous surveys 
conducted by ecologia. Furthermore, (Terrestrial Ecosystems 2013) did not record burrows, scats or 
diggings and stated that the Project Area was generally unsuitable for bilbies. Therefore, it is 
considered unlikely that bilbies occur within the Project Area. The presence of cats, foxes and wild 
dogs/dingoes, which are known predators of the bilby (Pavey 2006), further decreases the likelihood 
of bilbies occurring within the Project Area. Fox presence is negatively correlated with the presence of 
greater bilbies (Southgate 1990). 

5.3.6 Night parrot (Pezoporus occidentalis) (Endangered EPBC Act and Critically Endangered 
BC Act) 

The Project Area occurs within the classified “high priority area” for occurrence of the night parrot 
(Department of Biodiversity Conservation and Attractions 2017). Interrogation of aerial imagery and 
UAV video footage identified small patches of sparsely distributed long unburnt spinifex that is 
considered suitable habitat for the night parrot. These areas are confined to the north east of the 
Project Area. 

Additionally, ARUs were deployed in seven locations within the long unburnt spinifex for a minimum 
of six nights, with three ARUs also deployed within the Chenopod/Cracking Clay Floodplain and Stony 
Spinifex Plains and Hillslopes habitat types during the initial targeted survey (ecologia 2019). 

Although potentially suitable foraging habitat for night parrots is found in Chenopod/Cracking Clay 
Floodplains, it is unlikely that this habitat is utilised due to degradation from long-term overgrazing 
and trampling by cattle.  

Night parrot calls were not recorded during either survey phase and this species is considered unlikely 
to occur within the Project Area. 

http://www.ecologia.com.au/
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5.3.7 Migratory species 

5.3.7.1 Common greenshank (Tringa nebularia) (Migratory EPBC Act and BC Act) 

The common greenshank is a large, pale, nervous wader with a medium-long slightly upturned bill 
growing to between 30 and 34 cm (Pizzey et al. 2013). This migratory bird breeds in northern Europe, 
north Asia and winters in southern areas including Australia where it inhabits shallow freshwaters 
(river pools, lakes, claypans, lagoons, swamps) and salt water (estuaries, mangroves, lakes, reef flats) 
(Johnstone and Storr 1998). This species is highly mobile and tends to be found around any open body 
of water including pools in Drainage Lines after rain. 

This highly mobile species was recorded on three separate occasions utilising the surface water in the 
PEC Gnalka Gnoona Claypan during the phase 1 avifauna survey (Figure 5.4) and is considered likely to 
be an infrequent visitor to the Claypans within the Project Area when inundated after rainfall.  

5.3.7.2 Wood sandpiper (Tringa glareola) (Migratory EPBC Act and BC Act) 

This species is of a similar size and has similar habits to the common greenshank. The wood sandpiper 
is migratory bird that breeds in northern Europe, north Asia and winters in southern areas including 
Australia where it inhabits shallow freshwaters (river pools, lakes, claypans, lagoons, swamps) and is 
less likely to occur in salty or brackish waters (Johnstone and Storr 1998). This species is highly mobile 
and tends to be found around any open body of water including pools in drainage lines after rain. 

Database searches identified three records of this species within 40 km of the Project Area (Figure 4.1). 
The wood sandpiper was recorded during the phase 1 survey within the PEC Gnalka Gnoona Claypan 
(Figure 5.4) and is considered likely to be an infrequent visitor to the Claypans when inundated after 
rainfall.  

5.3.7.3 Red-necked stint (Calidris ruficollis) (Migratory EPBC Act and BC Act) 

Breeding in arctic Siberia and northern Alaska, this small (13-16cm) wading species is an abundant 
summer migrant to coastal and inland Australia (Pizzey et al. 2013). This species is a common to very 
common visitor on most coasts, coastal plains and larger west-coast islands and is considered rare to 
moderately common to the interior usually in small flocks (Johnstone and Storr 1998). Red-necked 
stints frequent a variety of habitats including tidal mudflats, saltmarshes, sandy and shelly beaches, 
and coastal and inland saline or freshwater wetlands (Pizzey et al. 2013). 

A total of eight red-necked stints were recorded within the PEC Gnalka Gnoona Claypan on two 
separate occasions during the phase 1 avifauna survey (Figure 5.4). It is considered likely that this 
species will be an infrequent visitor to the Claypan within the Project Area when inundated. Although 
not previously recorded within the database search area, this species is highly mobile and is known to 
inhabit inland water bodies after rain. 

5.3.7.4 Glossy ibis (Plegadis falcinellus) (Migratory EPBC Act and BC Act) 

The glossy ibis is a small dark ibis with rich purplish brown, glossed bronze or green feathers with a 
distinctive white line bordering facial skin (Pizzey et al. 2013). Habitat preferences include well-
vegetated wetlands, wet pastures, rice fields, floodwaters, floodplains and brackish or occasionally 
saline wetlands (Pizzey et al. 2013). Known to visit well-watered flatlands and adjacent flats to 
freshwater lakes this species is a casual or vagrant in drier and hillier parts of Western Australia 
(Johnstone and Storr 1998). 

Two records of this species were identified by database searches within 40 km of the Project Area 
including one historical record from within the Project Area at the PEC Gnalka Gnoona Claypan in 2004 
(Figure 4.1). Although this species was not recorded within the Project Area during this survey, it is 
likely to be an infrequent visitor to the Claypan within the Project Area when inundated. 

http://www.ecologia.com.au/
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