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1.0 Executive Summary 
Background and Objectives 
The original Mining Area C proposal was assessed at the level of Public Environmental Review (PER), 
which only considered two of the deposits.  The PER approval provided for the ongoing assessment 
of the further development of other deposits via a series of Environmental Management Plan (EMP) 
formal revisions.  BHP Billiton Iron Ore is now updating the Mining Area C EMP in order to access the 
remaining Deposits P2, P5, P6 and R, and modify deposit boundaries that form part of the currently 
approved operations.  Biota Environmental Sciences was commissioned to undertake a vertebrate 
fauna Environmental Impact Assessment (EIA) as an input to this Revision 6 EMP.  An assessment area, 
which would encompass the indicative arrangement of future mine pits and infrastructure within the 
Mining Area C licence boundary, was supplied by BHP Billiton Iron Ore to inform the EIA.   
 

Assessment Framework 
In summary, the sequential framework within which this EIA was completed comprised: 

• the identification of input sources to define potential impacts and filter the consolidated 
vertebrate fauna data to identify a list of potential key receptor species and habitats; 

• further refine this to arrive at a final list of key receptor species and habitats relevant to the 
assessment; and 

• identify impact pathways and assess the significance of potential impacts on the key receptors. 
 

The likely magnitudes of the impacts were than assessed on the basis of defined criteria from Major 
to Negligible, with the level of certainty with which the EIA could define the impacts on each key 
receptor also ranked from High to Data Deficient.  The significance of the impacts on each of the 
key receptors was finally evaluated by reference to current EPA objectives for terrestrial fauna: “to 
maintain representation, diversity, viability and ecological function at the species, population and 
assemblage level” (EPA 2000).  The underlying principles of the significance framework identified in 
EPA (2015) were also referenced in reaching conclusions regarding the elements of the EPA 
objective for each key receptor 
 

Fauna Receptors 
Numerous fauna surveys have been conducted at Mining Area C and the surrounding locality.  A 
review by Biologic (2014) identified a total of 23 species of conservation significance having the 
potential to occur in the impact assessment area.  Of these 23 species, 13 have been confirmed 
from within the Mining Area C licence area during past surveys (Biologic 2014).  Additional 
updated database searches and habitat reviews completed for this EIA added a further four 
species to arrive at a preliminary list of 17 potential key receptor species. 
 

The likelihood of these 17 potential key receptor species occurring was then assessed, and only 
species confirmed from the assessment area, or considered likely to occur in the assessment area, 
were carried forward as key receptors.  With this approach, 11 of the 17 potential key receptor 
species were eliminated, with the following six species representing the key receptors for the EIA: 

• Northern Quoll Dasyurus hallucatus (Schedule 1; Endangered); 

• Pilbara Olive Python Liasis olivaceous barroni (Schedule 1; Vulnerable); 

• Grey Falcon Falco hypoleucos (Schedule 1); 

• Pilbara Flat-headed Blind Snake Anilios ganei (Priority 1); 

• Pilbara Barking Gecko Underwoodisaurus seorsus (Priority 2); and 

• Ghost Bat Macroderma gigas (Priority 4). 
 

Eight fauna habitats were mapped in the Mining Area C licence area by Biologic (2014), based 
on the vegetation associations of the area as mapped by Onshore (2014) and the findings from 
previous fauna surveys overlapping the licence area (Biologic 2011a, 2011b). 
 

Three of the habitat types represented within the licence area, Major drainage line, Gorge/gully 
and Mulga, were identified as key receptor habitats, with the latter two occurring within the 
assessment area and thereby representing key receptor habitats for the EIA. 
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Impact Assessment 
Spatial analysis showed the proposed development would remove 23% and 30% of the extent of 
the Gorge/Gully and Mulga habitats mapped from within the licence area, respectively.  
However, this represents a very conservative analysis, artificially constrained to the Mining Area C 
licence boundary.  Equivalent habitat types occur very widely in the locality and Pilbara region, 
and the habitats are not at the limits of their distributions in the assessment area.  The impacts 
were therefore assessed as Minor with a High degree of certainty, and the EPA’s objectives for 
terrestrial fauna can be met for key receptor habitats. 
 

The key receptor species were grouped into three categories based on the assessed magnitude 
of the predicted impacts and level of certainty.  These comprised: 

1. Schedule listed species where data suggest the taxon is at very low density within the 
assessment area and the magnitude of impacts is likely to be Negligible or Minor – Northern 
Quoll, Pilbara Olive Python and Grey Falcon. 

2. Priority 1 and 2 species that would be considered data deficient in regards to ecology, 
habitat specificity and wider distribution, and where the magnitude of impacts can only be 
assessed by potential habitat loss and range from Minor to Moderate – Pilbara Flat-headed 
Blind Snake and Pilbara Barking Gecko. 

3. Priority 4 species with core habitat requirements at fixed positions in the landscape and where 
impacts could result in loss of individuals or reduced breeding success in the locality – Ghost Bat. 

 

The assessment indicated that the impacts on key receptor species in the first category, Northern 
Quoll, Pilbara Olive Python and Grey Falcon, are likely to be Negligible (displacement or loss of 
condition in individuals) or Minor (loss of some individuals but no measurable change in local 
population), with a Moderate to High level of confidence.  EPA objectives for these species could 
therefore be met for these species. 
 

The Pilbara Barking Gecko and Pilbara Flat-headed Blind Snake would both be considered Data 
Deficient, in respect of ecology, life history and overall true distribution and abundance in the region.  
Their responses, if any, to indirect impact pathways therefore cannot be predicted with confidence.  
Impacts on both these species were therefore assessed through proportional loss of what current 
data indicate is their core habitat, which suggested that impacts on the species are likely to be 
Negligible or Minor.  EPA objectives could therefore again be met for these species. 
 

The Ghost Bat is the key receptor with the greatest exposure to potential impacts from the proposed 
development, the most significant of which is that 12 feeding and day roost sites would be directly 
affected by the Revision 6 EMP scope.  The majority of these are, however, nocturnal feeding roosts, 
which are less significant to the species’ conservation, though four day roost sites would also be 
affected.  It is likely this will result in the local displacement or loss of some individual Ghost Bats.  A 
range of other direct and indirect impacts could also arise for the species in the assessment area, but 
most are considered Data Deficient due to limitations on knowledge of the species ecology, 
physiology and foraging behaviour. 
 

Maternity roosts are most important for the persistence of the species, and no confirmed maternity 
roosts would be affected by the proposed development.  A range of other roost types would also 
remain intact at 25 spatially distributed locations in the locality  (i.e. within approximately 40 km).  The 
direct roost impacts would therefore be unlikely to affect the overall area of occupancy for the 
species.  Expanding the scale of context showed that there are 195 additional caves with evidence of 
Ghost Bat use in the wider locality.  Limitations on access and past survey effort suggest that this is also 
likely to be an under-estimate of the species’ actual utilisation of the landscape in the locality. 
 

While some direct loss of a number of Ghost Bat individuals appears likely within the assessment 
area (Section 7.2), the available data indicate that the species’ overall range would not be 
reduced (Figure 7.4) and, as no known maternity roosts would be lost, the overall area of 
occupancy of the species is unlikely to be reduced (Woinarski et al. 2014).  The species would 
continue to persist as a component of the bat assemblage of the locality.  Therefore, while many 
aspects of the less significant impact pathways are Data Deficient, it appears likely that the 
proposed development (as described in Revision 6 EMP) at Mining Area C can meet the EPA 
objective for this species. 
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2.0 Introduction 

2.1 Background Information 
Mining Area C is a centre of active mining operations located approximately 100 km north-west 
of Newman in the central Pilbara region of Western Australia (Figure 2.1).  Mining Area C 
comprises 14 deposits, including the Marra Mamba Iron Formation deposits A, B, C, D, E, F and R; 
the Brockman Detrital Deposit and six Brockman Iron Formation bedrock deposits (P1-6) on the 
Packsaddle Range (Figure 2.1). 
 

An Environmental Impact Assessment (EIA) for the original Mining Area C proposal was 
conducted in 1997 via the Public Environmental Review (PER) process.  The PER presented BHP 
Billiton Iron Ore’s proposal to mine the 14 iron ore deposits comprising Mining Area C.  The PER was 
assessed by the Environmental Protection Authority (EPA) in 1998 (Bulletin No. 913) and a 
Ministerial Approval Statement (MS 491) was issued by the Minister for the Environment in 
December 1998 under Part IV of the Environmental Protection Act 1986. 
 

Only two of the deposits were specifically assessed in the PER (C Deposit and the Brockman 
Detrital Deposit).  In addition to that specific assessment of these two deposits, MS 491 provided 
an on-going mechanism for the development of the remaining 12 deposits.  This involved the 
Mining Area C Environmental Management Plan (EMP) being reviewed and updated to the 
requirements of the EPA as other deposits came on line.  MS 491 also required that each revision 
of the EMP be made available for public review to the requirements of the EPA. 
 

The development of Deposits A, B, C, D, E, F, P1, P3, P4 and the Brockman Detrital Deposit have 
been described and assessed in previous versions of the EMP (Revisions 1 – 5).  BHP Billiton Iron Ore 
is now in the process of updating the Mining Area C EMP in order to access the remaining 
Deposits P2, P5, P6 and R, and modify deposit boundaries that form part of the existing approved 
operations.  Biota Environmental Sciences (Biota) was commissioned to undertake a vertebrate 
fauna EIA as an input to Revision 6 of the EMP. 
 

2.2 Scope and Purpose of this Report 
This document presents an assessment of the key vertebrate fauna values present within the area 
affected by Revision 6 of the Mining Area C EMP.  It provides an assessment of the potential 
impacts on key vertebrate fauna receptors arising from the proposed development.  
 

This document is intended for use as a supporting document for the Life of Project Mining Area C 
EMP (Revision 6).  It will be submitted to the EPA in this capacity, in accordance with the 
requirements of MS 491. 
 

2.3 Objectives 
The objectives of this vertebrate fauna EIA were: 

• to undertake a desktop review of existing baseline reports for Mining Area C, other relevant 
reports and collate data from relevant databases in order to create a potential vertebrate 
species list for the assessment area; 

• identify key receptor vertebrate species present within the impact assessment area that are 
specially protected under legislation, have restricted distributions or are otherwise of elevated 
conservation significance; 

• identify key habitat areas utilised by the key receptor species; 

• identify impact pathways and assess the magnitude of direct impacts on key receptor 
species; and  

• review indirect impacts resulting from the planned development to the existing operations. 
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Figure 2.1: Mining Area C location map. 
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3.0 Approach and Assessment Framework 

3.1 Overview 

This EIA has adopted an approach of systematically and sequentially filtering the total known and 
likely to occur fauna of the Mining Area C licence area to arrive at a list of key receptor species 
relevant to the EPA assessment.  This filtering was undertaken objectively on the basis of a series of 
defined criteria, in the interests of arriving at the subset of vertebrate species that should form the key 
focus for consideration by the EPA.  Species and habitats not meeting the criteria were excluded 
from more detailed assessment. 
 
This approach is broadly aligned with the premise of the EPA (2015) significance framework whereby, 
in the case of species or habitats that are widespread, at low conservation risk or otherwise unlikely to 
be impacted, the proposed development would be considered as meeting the EPA’s objectives.  
Species or habitats that are of elevated conservation significance, and where potential exists for a 
significant impact, would be equivalent to “May meet EPA’s Objectives” in EPA (2015), and have 
been treated as the key receptors in this EIA for more detailed evaluation of potential impacts. 
 
The logical sequence followed by this document is then to: 

1. detail the terminology, criteria and framework used in the EIA (Section 3.0); 

2. identify input sources to define potential impacts and filter the consolidated vertebrate fauna 
data to identify a list of potential key receptor species and habitats (Section 4.0); 

3. further refine the findings of step 2. above to arrive at a final list of key receptor species and 
habitats relevant to the assessment (Section 5.0); and 

4. identify impact pathways (Section 6.0) and assess the significance of potential impacts on the 
identified key receptors (Section 7.0). 

 

3.2 Terminology used in this Assessment 

While a glossary of technical terms and acronyms is provided in Section 8.0, the following 
definitions apply to key spatial and impact assessment terms used in this EIA: 

Indicative arrangement: The current conceptual design for proposed pit locations and 
boundaries, overburden storage areas (OSAs) and infrastructure. 

Assessment area: The predicted maximum ground disturbance area for the proposed 
development at Mining Area C as described by Revision 6 of the EMP (which 
encompasses currently approved Revision 5 indicative pits and OSA). 

Licence area: The total area within the Mining Area C licence boundary. 

Locality: The area encompassed within a 40 km buffer on the licence area. 

Subregion: The Hamersley Interim Biogeographic Regionalisation of Australia (IBRA) 
subregion (Department of Environment 2013). 

Region: The Pilbara IBRA bioregion (Department of Environment 2013). 

Ground disturbance: Any construction or operational ground disturbing activity that results in 
the removal of native vegetation, landforms and/or the disturbance of 
topsoil. 

Receptor: A vertebrate fauna species or habitats occurring or likely to occur within 
the Licence area that may be impacted by the proposed development. 

Key receptor: Relevant vertebrate fauna species or habitats of elevated conservation 
significance, (meeting the criteria outlined in Section 3.4), which may be 
impacted by the development and therefore form the focus of this EIA. 

 
Figure 3.1 illustrates the various scales of spatial context referred to in this EIA.   
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Figure 3.1: Spatial scales used in this EIA. 
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3.3 Statutory Framework 
Terrestrial fauna species of conservation significance are those native species that are rare, 
threatened with extinction or have high conservation value, and are in need of special protection 
under the State Wildlife Conservation Act 1950 or the Commonwealth Environment Protection 
and Biodiversity Conservation (EPBC) Act 1999. 
 

The State Wildlife Conservation Act 1950 provides for the periodic gazettal of species of conservation 
significance via the Wildlife Conservation (Specially Protected Fauna) Notice.  This recognises four 
schedules of taxa based on various conservation ranking criteria.  The Department of Parks and 
Wildlife additionally maintains a listing of Priority fauna that do not meet the criteria to be Schedule 
species.  These species are still considered to be of conservation priority because there is insufficient 
information available to make an informed assessment of their conservation status, or they are 
considered to be rare but not threatened and are in need of monitoring (Appendix 1). 
 

At Commonwealth level, fauna species of National Environmental Significance (NES) are listed 
under the EPBC Act 1999, and may be classified as ‘Critically endangered’, ‘Endangered’, 
‘Vulnerable’ or ‘Conservation Dependent’.  Migratory species that are recognised under 
international treaties and agreements are also listed at both State (Schedule 3) and 
Commonwealth levels (‘Migratory’).  The statutory frameworks and conservations rankings at both 
State and Commonwealth levels are outlined in more detail in Appendix 1. 
 

3.4 Identification of Vertebrate Fauna Key Receptors 
The data sources consolidated for this assessment (Section 4.2) yielded a consolidated list of all 
vertebrate fauna species known or likely to occur within the assessment area (following the 
criteria set out in Appendix 2).  This constituted the list of vertebrate fauna receptors to initially be 
considered.  The majority of these species are widespread and relatively abundant in the region 
and would not represent key vertebrate receptors for this EIA. 

Key vertebrate receptors in this EIA were those from the consolidated list of receptors that: 

1. met the criteria outlined in Section 3.4.1 and 3.4.2; and 

2. the basis for their conservation listing and identified threatening processes were relevant to 
the proposed development; and 

3. evaluation of their distribution, habitat preference and ecology suggested they could be 
affected by the impact pathways arising from the proposed development. 

 

This essentially provided a means of focussing the species list down to those species most relevant to 
the EIA for the purposes of the EPA’s assessment.  Other species that initially met the criteria in Section 
3.4.1 and 3.4.2, but were assessed as unlikely to occur were excluded from impact assessment. 
 

Similarly, many habitats occurring in the assessment area would not be considered key receptors.  
The criteria applied for determining habitats to be key receptors, and therefore considered in this 
EIA, are detailed in Section 3.4.3. 
 

3.4.1 Species of Conservation Significance 

All species occurring or likely to occur in the assessment area and currently listed as: 

1. NES species under the Commonwealth EPBC Act 1999; 

2. Schedule species under the State Wildlife Conservation Act 1950; or 

3. Priority species by the Department of Parks and Wildlife, 

qualified as potential key receptors for consideration in this EIA. 
 

3.4.2 Criteria for other Species of Significance 

Not all vertebrate fauna species that may be of relevance to this EIA are currently formally listed 
under the government processes detailed in Section 3.4.1.  Examples include: 

1. taxa that are undescribed or otherwise not adequately taxonomically resolved; or 

2. species that may be restricted in distribution and have demonstrated high sensitivity to impact 
sources associated with mining developments. 
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Vertebrate species meeting these criteria, but which are not currently formally protected as per 
Section 3.4.1, were also considered as potential key receptors in the EIA. 
 

3.4.3 Criteria for Identification of Significant Habitats 

Fauna habitats may be of significance because they are uncommon, support unique vegetation 
or faunal assemblages, support fauna of special conservation significance, or any combination of 
these factors.  They may also be important because they maintain local ecosystem processes (e.g. 
nitrogen fixation, nutrient turnover), or are important to regional ecosystem function (transfer of 
energy and matter through the abiotic and biotic components of the ecosystem).  An example of 
the latter might be broad catchment areas servicing a significant drainage feature.  
 
Vertebrate fauna habitats that occur in the assessment area that are: 

1. habitat for species of conservation significance (Section 3.4.1) with high habitat specificity or 
narrow tolerance requirements in regards to habitat parameters; 

2. regionally rare or uncommon (based on available data sets);  

3. central to the demonstrated provision of a keystone ecological process; and/or 

4. support faunal communities with high vertebrate diversity (on the basis of regional data sets), 

were treated as key receptors for the habitat assessment component of this EIA. 
 

3.5 Identification of Impact Sources and Pathways 

This document discusses impacts in a hierarchical framework, with outcomes for the key receptors 
treated as a consequence of the generalised impact stages shown in Figure 3.2.  In the interests of 
maximising the conciseness of the EIA, this impact assessment framework was only applied to the 
species and habitats identified as key receptors through the refinement process discussed above. 
 
Opportunities exist at each of the impact tiers to address the impact sequence and mitigate the 
ultimate impact, via management, research or developing appropriate monitoring and response 
(Figure 3.2).  The approaches to considering each of the impact tiers in this EIA are outlined in Sections 
3.5.1 to 3.5.3, with the identification of key receptors (Stage 2 of Figure 3.2) addressed in Section 3.4. 
 

3.5.1 Threatening Processes 

Widespread and landscape-scale threatening processes for fauna in the Pilbara have been 
identified for many years, but were also recently revisited as part of a CSIRO workshop to prioritise 
management funding (Carwardine et al. 2014).  These include such processes as land development, 
fire, over-grazing, feral predators and invasive plants, which have the potential to impact on a wide 
range of species and communities in the region.  These generally broad-scale and already 
operating processes have been considered in this assessment where they are relevant to the impact 
sources and pathways arising from the proposal and provide a means of logically grouping impact 
sources. 
 
Threatening processes that have previously been identified as relevant to particular listed 
threatened vertebrate species were collated for this EIA from government Action Plans (for 
vertebrate groups), Recovery Plans (for specific species), and Commonwealth SPRAT listings1. 
 

3.5.2 Impact Sources 

Impact sources inherent to the proposed development of the Mining Area C operations were 
identified by collating and reviewing all relevant project aspects and attributes.  These were 
compiled from the current indicative arrangement and life of project planning information 
provided by BHP Billiton Iron Ore (Section 4.1). 
 

                                                        
1 Species Profile and Threats Database (SPRAT) http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl 
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Figure 3.2: Environmental impacts assessment model used in this EIA. 

 
Identification of impact sources provides the first opportunity to reduce or eliminate the ultimate 
impacts of the proposal at early project feasibility and pre-construction stages through design 
modifications or commitment to management (Figure 3.2). BHP Billiton’s standard fauna 
management protocols for existing Mining Area C operations (BHP Iron Ore Pty Ltd 2012) were 
provided for consideration as part of this assessment. 
 

3.5.3 Impact Pathways 

Impact pathways are the mechanisms by which the impact sources result in an impact and can 
be generally categorised as either direct or indirect. 
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For the most part, impact pathways are well recognised and have been discussed generally in 
the literature and during past EPA assessments for most conservation significant species.  The 
direct pathways that can be spatially quantified, such as habitat removal, are the clearest to 
assess and these were addressed in this EIA through the use of MapInfo Professional Geographical 
Information System (GIS) v11.  The components of the indicative arrangement provided by BHP 
Billiton Iron Ore were intersected in the GIS with habitat mapping, distributional records and other 
ecological data to undertake this.  Where appropriate to the impact pathway, nominal spatial 
buffers were also applied in the interest of providing a conservative assessment and to allow for 
edge effects or other propagation of impact pathways.  These buffers were informed by both the 
predicted extent of the influence of the pathway and the behaviour of the species to identify 
potential interactions. 
 
Literature reviews for indirect impact pathways have been previously conducted and were 
leveraged to inform these assessments where relevant.  Anecdotal observations and inference-
based information on impact pathways from existing Pilbara mining operations have also been 
considered in this EIA where informative for key receptors. 
 

Opportunities usually exist for research to better understand the nature of impacts arising from the 
pathways and to inform management at the impact source tier (Figure 3.2).  In many instances a 
poorly designed monitoring program can be explained by a failure to adequately understand the 
impact pathway. 
 

3.5.4 Impacts 

Impacts are the ultimate consequences of project impact pathways and their interaction with 
threatening processes, and at a generic level they are well recognised.  These consequences 
include impacts on key receptors such as: 

• habitat loss; 

• habitat fragmentation; 

• population subdivision; 

• individual mortality;  

• population decline; and 

• local extinction. 
 
The prediction of impacts should ideally be evidence-based, but the documentation of impacts is 
often subjective or anecdotal and there is a general paucity of empirical data from field 
programs that quantify the magnitude of impacts.  Furthermore, impact pathways and 
threatening processes rarely operate in isolation from each other and disentangling the 
consequences of these from the natural influence of stochastic factors on fauna species and 
communities is extremely challenging. 
 
In recognition of this, impacts on species identified as key receptors were conservatively assessed 
on the basis of assessment of the identified impact pathways (Section 3.5.3) and giving 
consideration to two key criteria comprising: 

1. extent of the predicted impact spatially (where this could be quantified) as a surrogate for 
population impacts; and 

2. duration of the impact, considered as short-term (less than one year), long-term (years to 
decades), or permanent. 

 
These considerations allowed the likely magnitude of the impact to be assessed as: 

• Negligible: displacement or loss of condition in individual animals; 

• Minor: loss of individuals but no measurable change in locality population size; 

• Moderate: demonstrable change in locality population but not on the species; or 

• Major: change in conservation status of the species. 
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The level of certainty with which this EIA could define the impacts on each key receptor species 
was then provided: 

• High: the impact is quantifiable and can be predicted with confidence from a 
reasoned evidence base; 

• Moderate: a reasonable body of data exist to support the assessment, or the 
impact has occurred during similar mining developments and would 
reasonably be expected to arise from the current proposal; 

• Low: the impact has not been documented during similar mining 
developments, but anecdotal accounts, literature reviews of other 
data suggest it could arise; or 

• Data deficient: insufficient data exist to quantify the impact pathway or the species’ 
ecological response. 

 
Finally, and importantly, the extent, duration and magnitude of the impacts on the key receptors 
were placed into local and regional context to assess significance, considering: 

• the locality and regional distribution of the species; and 

• the species’ biology and ecology, particularly whether it is predisposed to impacts from a 
given pathway (e.g. high sensitivity to vibration, strong specificity for a habitat that is sheet-
flow dependent etc.). 

 

3.5.5 Impact Evaluation 

The significance of the identified impacts on each of the key receptors was then evaluated by 
reference to current EPA objectives for terrestrial fauna, which typically comprise statements such 
as: “to maintain representation, diversity, viability and ecological function at the species, 
population and assemblage level” (EPA 2000).  The underlying principles of the significance 
framework identified in EPA (2015), were then broadly referenced in reaching conclusions 
regarding the elements of the EPA objective for each key receptor. 
 
Monitoring programs are typically designed and implemented after the evaluation of predicted 
impacts has been completed.  They are typically designed to measure the level of response to an 
impact source and then informed by triggers to initiate contingency management responses 
(Figure 3.2).  The potential benefits from any future contingency actions cannot be predicted at 
this stage of the assessment and have not been taken into consideration in evaluating impacts 
here. 
 

3.6 Limitations 

Some limitations apply to the EIA presented in this document.  These comprise: 

• This EIA was effectively a desktop review and considered only existing information provided by 
reporting from past studies and surveys and updated database searches.  No field component 
was conducted.  This report should therefore not be treated as an exhaustive account of the 
faunal impact receptors in the assessment area. 

• Given the timeframe over which past surveys of the licence area have been conducted, there 
was a range of different approaches, conservation significance rankings, roost classifications 
and other frameworks in the source studies used.  No attempt was made to audit and 
standardise these frameworks as applied in source studies, though underlying data and 
findings were re-interpreted and re-assessed where appropriate and available as part of this 
EIA. 

• The level of project definition currently available is inherently limited in detail to conceptual 
areas that will accommodate future pits and infrastructure.  This limited the resolution with 
which impact pathways can be quantified at this time. 
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• Impact pathways and the nature of impacts on specific key receptors, are not well 
understood.  This limitation was addressed in this EIA by the level of certainty ranking detailed in 
Section 3.5.4. 

 
Despite these limitations, the extent of previous survey work in the assessment area provides an 
adequate knowledge base to provide an informative assessment of likely key receptors and the 
impact pathways. 
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4.0 Assessment Inputs 

4.1 Proposal Definition 

The conceptual scope of the life of the proposed development of Mining Area C provided by 
BHP Billiton Iron Ore includes the following components: 

• establishment of access to the P2, P5, P6 and R deposits; 

• current and planned pit boundaries (including modifications or extensions to all currently 
approved pits) and OSA boundaries; 

• below water table mining of all deposits and placement of overburden in mined out voids; 

• construction and use of haul and access roads; 

• out-of-pit topsoil and low grade ore stockpiles; 

• continued groundwater abstraction and usage of this water to meet operational demands; 

• new crusher facilities; and 

• additional infrastructure required to support the future mine plan. 
 
The indicative arrangement of these potential impact sources is shown on Figure 4.1.  The 
assessment area totals approximately 11,377 ha, representing 44% of the 25,814 ha licence area 
(Figure 4.1), with the majority of the ground disturbance arising from the proposal attributable to 
pits and OSAs.  Approximately 4,234 ha of this area is accounted for by pits and OSAs already 
approved for development under Revision 5 of the Mining Area C EMP (Figure 4.1).  The proposed 
development will result in modification to the boundaries of most of these approved areas. 
 
The indicative general arrangement is intended to cover the remaining life of mine operations for 
Mining Area C and is therefore by its nature limited in detailed definition.  BHP Billiton Iron Ore 
currently estimates that actual ground disturbance within the proposed assessment area adds 
approximately 7,143 ha to the indicative disturbance for the purpose of this assessment. 
 

4.2 Sources of Receptor Species Records and Habitat Data 

4.2.1 Previous BHP Billiton Surveys 

BHP Billiton has previously conducted numerous vertebrate fauna surveys within the Mining Area C 
assessment area and the surrounding locality.  These systematic surveys were used as the primary 
source of data on vertebrate fauna and habitats present in the assessment area for the EIA, in 
addition to providing contextual information for the locality. 
 
In particular, Biologic (2014), has previously prepared a literature review consolidating all past 
vertebrate fauna survey data from studies completed within the Mining Area C licence area.  This 
provided the primary source of compiled data to inform the EIA, with various supporting reports, 
digital data sets supplied by BHP Billiton and other regional context reports used as further inputs 
where required. 
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Figure 4.1: Mining Area C life of project indicative arrangement. 
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4.2.2 Pilbara Biodiversity Survey Records 

The then Department of Environment and Conservation (DEC) undertook a series of regional scale 
surveys of terrestrial fauna of the Pilbara bioregion between 2002 and 2007 (George et al. 2011).  
The data from these surveys were used to provide context for species records and habitat species 
diversity, in addition to distributional records for potential key receptors. 
 

4.2.3 Database Searches 

The following databases were searched as part of the EIA to identify any additional potential key 
vertebrate fauna receptors occurring within the assessment area: 
 

1. NatureMap database (http://NatureMap.dec.wa.gov.au): a joint project of the Department 
of Parks and Wildlife (DPaW) and the Western Australian Museum (WAM).  This database 
represents the most comprehensive source of information on the distribution of Western 
Australia's flora and fauna, comprising records from the Fauna Survey Returns database and 
WA Threatened Fauna Database (both of DPaW), the WAM Specimen database, and the 
BirdLife Australia Atlas.  The database search (Appendix 3) was conducted on March 31, 2015 
and requested the return of records from a radius of 20 km from a central point within the 
study area (22°56'31'' S, 118°56'53'' E). 

2. The Atlas of Living Australia (http://www.ala.org.au/): a joint project between academic 
collecting institutions, private individual collectors and community groups.  The atlas contains 
occurrence records, environmental data, images and the conservation status of species 
throughout Australia.  The database search was conducted on March 31, 2015 and 
requested the return of records from a radius of 20 km around the central point 22°56'31'' S, 
118°56'53'' E.  These were digitally compared with the NatureMap outputs to identify any 
additional species not returned in the former database search. 

 
The outputs of the database searches were consolidated with the records from previous BHP 
Billiton surveys and other publicly available sources to arrive at the final compiled listing of 
potential key receptors. 
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5.0 Vertebrate Fauna Receptors 

5.1 Species of Conservation Significance 

Numerous surveys have been conducted at Mining Area C as well as in the wider region 
(reviewed in Biologic (2014)).  Biologic’s (2014) review compiled data on all vertebrate fauna from 
surveys within and partially overlapping the licence area, as well as regional surveys and 
database searches and found a total of 23 species of conservation significance having the 
potential to occur in the licence area.  Of these 23 species, 13 have been confirmed from within 
the licence area during past surveys (Biologic 2014). 
 
The updated NatureMap database search returned 12 species of elevated conservation 
significance, while the Atlas of Living Australia database search returned 15 (Appendix 3).  A 
comparison of the search results with the earlier summary prepared by Biologic (2014) is 
presented in Table 5.1.  A further four species were identified as potentially occurring within the 
licence area by the updated database searches and reviews of habitats present in the licence 
area that were conducted for this study (Appendix 3), bringing the total list of potential key 
receptors to 17 species (Table 5.1). 
 
The likelihood of the 17 potential key receptor species occurring was then assessed, with the basis 
on which those excluded from further consideration were eliminated detailed in Section 5.3.  This 
was undertaken by applying the rankings and criteria set out in Appendix 2 (as described in 
Section Identification of Vertebrate Fauna Key Receptors), and only species confirmed from the 
assessment area, or considered likely to occur within the assessment area, were carried forward 
as key receptors. 
 
With this approach, 11 of the 17 potential key receptor species were eliminated (Section 5.3), with 
the remaining six species (Section 5.4) representing the key receptors for the EIA. 
 

5.2 Other Fauna of Significance 

There were no species that are currently unlisted as being of conservation significance, but are 
otherwise of interest using the criteria set out in Section 3.4.2, confirmed or likely to occur in the 
licence area. 
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Table 5.1: Records of species of conservation significance confirmed from the Mining Area C licence area or from within 40 km (the latter retrieved from NatureMap and 
Atlas of Living Australia databases). 

State Status Commonwealth 
Status 

Scientific Name Common Name NatureMap ALA Recorded within Mining 
Area C licence area 

(Biologic (2014)) 

Schedule 1 Endangered Dasyurus hallucatus Northern Quoll    

Schedule 1 Vulnerable Rhinonicterus aurantia Orange Leaf-nosed Bat    

  Liasis olivaceous barroni Pilbara Olive Python    

Schedule 1 - Falco hypoleucos Grey Falcon2    

Schedule 3 Migratory Apus pacificus Fork-tailed Swift    

  Merops ornatus Rainbow Bee-eater    

  Tringa nebularia Common Greenshank3    

  Tringa glareola Wood Sandpiper    

  Onychoprion anaethetus Bridled Tern    

Schedule 4 - Falco peregrinus Peregrine Falcon    

Priority 1 - Anilios ganei Pilbara Flat-headed Blind Snake    

Priority 2 - Underwoodisaurus seorsus Pilbara Barking Gecko    

Priority 4 - Leggadina lakedownensis Short-tailed Mouse    

  Macroderma gigas Ghost Bat    

  Pseudomys chapmani Western Pebble-mound Mouse    

  Neochmia ruficauda 
subclarescens4 

Star Finch 
   

  Ardeotis australis4 Australian Bustard    

 
  

                                                        
2 Not mapped on Figure 5.1 as record coordinates not provided in source documents (see Section 5.4.1.3). 
 

3 Species recorded from wider locality from NatureMap or ALA only and therefore not shown on Figure 5.1. 
 

4 Informal advice from the Department of Parks and Wildlife (summary of changes to specially protected fauna supplied via email) indicates both the Star Finch and Australian Bustard have been 
removed from the Parks and Wildlife Priority Fauna List (as of 20 December 2014).  At the time of preparing this report, however, the revised list has still not been published on the Department’s 
website and the current published list includes both species as Priority 4 (http://www.dpaw.wa.gov.au/images/documents/plants-animals/threatened-
species/Listings/Threatened_Fauna_Specially_Protected_Fauna_Notice.pdf). 
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Figure 5.1; Fauna of conservation significance records within the assessment area and licence area. 
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5.3 Potential Key Receptor Species Excluded from Further 

Consideration 

Three of the 17 potential key receptors listed in Table 5.1, the Common Greenshank, Wood 
Sandpiper and Bridled Tern, are all predominantly coastal in distribution with some low frequency 
records associated with significant inland wetlands (Johnstone and Storr 1998).  All three species 
were only returned from database searches, probably from sightings associated with the 
Fortescue Marsh, have not been recorded from the licence area, and are considered unlikely to 
occur there (Appendix 2).  They are therefore given no further evaluation in this EIA. 
 
Eight of the remaining 14 species were also excluded as key receptor species on the bases 
outlined in Sections 5.3.1 and 5.3.2. 
 

5.3.1 Schedule and Commonwealth Listed Species Excluded 

5.3.1.1 Orange Leaf-nosed Bat Rhinonicterus aurantia (Schedule 1; Vulnerable) 

Basis for Listing and Threatening Processes 
One of the primary reasons for the listing of this species is the potential loss of roost sites associated 
with mining activities, particularly the re-commencement of mining at historically abandoned 
shafts that have subsequently become important roost sites (DoE 2015). 
 
Likelihood of Occurrence and Status 
Biologic (2014) summarised the records of this species from the licence area, with only a single call 
recorded from a cave in the southeast of the assessment area (see Figure 5.1).  It is likely that this 
was a single itinerant or dispersing individual from either of the well-documented Koodaideri roost 
some 35 km to the north (Biota 2012, 2013a) or the Kalgan Creek roost approximately 76 km to the 
southeast (B. Bullen, Bat Call WA, pers. comm. 2014).  With this being the only record from the 
extensive bat survey effort previously completed in the licence area and surrounding locality 
(Biologic 2014), the data strongly suggest there are no roost sites or important foraging areas for 
this species present within the assessment area.  On this basis, the species was assessed as Unlikely 
to occur (“There is suitable habitat in the assessment area but the species is recorded infrequently 
in the locality.”; see Appendix 2) and is not considered further. 
 
5.3.1.2 Fork-tailed Swift Apus pacificus (Schedule 3; Migratory) 

Basis for Listing and Threatening Processes 
A predominantly aerial species in Australia, with very few records of birds alighting.  The Fork-tailed 
Swift is included under the agreement between the Government of Australia and the 
Government of Japan protecting Migratory birds and birds in danger of extinction and their 
habitats (JAMBA Agreement Migratory Species).  Breeding birds from Japan winter in Australia.  
The species is not considered globally threatened with an IUCN ranking of Least Concern. 
 
Likelihood of Occurrence and Status 
The species has previously been confirmed from the assessment area in the low numbers in which 
the species is commonly recorded (Figure 5.1; Biologic 2014).  However, it does not utilise Pilbara 
habitats for breeding and has an IUCN ranking of Least Concern.  The Fork-tailed Swift is therefore 
not considered to be relevant to this EIA and is not discussed any further in this document. 
 
5.3.1.3 Peregrine Falcon Falco peregrinus (Schedule 4) 

Basis for Listing and Threatening Processes 
The primary reason for the listing of the Peregrine Falcon was as a result of severe population 
declines in the 1960s and 1970s, which were attributed to contamination associated with 
pesticides (DDT) causing eggshell thinning and mortality of adults (Del Hoyo et al. 1994, Ferguson-
Lees and Christie 2001).  Worldwide recovery efforts, and restrictions on the use of DDT, have seen 
a significant recovery such that this species has been removed from threatened species lists 
globally (estimated worldwide population of 1.2 million; Ferguson-Lees and Christie 2001).  Advice 
from the Department of Parks and Wildlife indicated that this species was originally listed in 
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Western Australia to stop poaching for falconry and limited evidence of eggshell thinning (Dr. 
Alan Burbidge, Department of Parks and Wildlife, pers. comm. 2015).  
 
Birdlife Australia considers the species to be secure in Western Australia (R. Teale, pers. comm. 
2015).  The current IUCN Red List category is Least Concern.  The Peregrine Falcon is not listed 
under the EPBC Act 1999 nor is it included in the Action Plan for Australian Birds (Garnett et al. 
2011). 
 
Likelihood of Occurrence and Status 
Only a single record of this species has come from the assessment area, with a small number of 
records from the licence area and the surrounding locality (Biologic 2014).  It is therefore confirmed 
for the assessment area, but at low density with no evidence of breeding activity.  Considering this, 
that it is a highly mobile species and its preferred habitat is widespread in the Pilbara, and its 
conservation status as outlined above, it is not considered further in this assessment. 
 

5.3.2 Priority Species Excluded 

5.3.2.1 Lakeland Downs Mouse Leggadina lakedownensis (Priority 4) 

Basis for Listing and Threatening Processes 
The IUCN ranks the Thevenard Island form of this species as Endangered due to its restriction to a 
relatively small and low elevation island, while the IUCN conservation ranking of the mainland 
form is Least Concern.  The species was listed a Priority taxon due to the relatively scarcity of 
records in Western Australia, though these have increased substantially with survey effort over the 
past decade. 
 

Likelihood of Occurrence and Status 
Despite being identified for the locality by database searches (Table 5.1; Appendix 3), there are 
no records of Leggadina lakedownensis from the assessment area or the licence area (Biologic 
2014) and the species is strongly associated with native grasslands on cracking clay substrates (a 
habitat not present in the licence area; Section 5.5).  Given this, and that the species holds a 
Priority 4 listing (i.e. not currently considered to be threatened or in need of special protection; 
Appendix 1) it is not discussed further in this assessment. 
 
5.3.2.2 Western Pebble-mound Mouse Pseudomys chapmani (Priority 4) 

Basis for Listing and Threatening Processes 
This species was originally listed for special protection due to a contraction in its range from a 
broader historical distribution (in the Murchison and Gascoyne and particularly around the 
margins of the Pilbara bioregion) thought to relate to the range of the European Fox.   A review by 
Start (1996) found that the species was common and widespread in suitable habitat, and 
recommended it be removed from Schedule 1 listing and downgraded to its current status as a 
Priority 4 species.  The species is listed as Least Concern in the Action Plan for Australian Mammals 
(2014) and threats from mining activities are not considered a significant threatening process for 
the species (Woinarski et al. 2014). 
 
Likelihood of Occurrence and Status 
Consistent with its common status in the subregion, evidence of Pseudomys chapmani has been 
recorded 59 times from mounds within the licence area, including multiple records from within the 
assessment area (Figure 5.1).  Given its abundance in similar and widespread habitats in the 
subregion, and the species’ Priority 4 listing (i.e. not currently considered to be threatened or in 
need of special protection), it is not considered further in this assessment. 
 
5.3.2.3 Australian Bustard Ardeotis australis (Priority 4) 

Basis for Listing and Threatening Processes 
The Australian Bustard was originally listed because of perceived dramatic population decline in 
southern Australia.  This decline is no longer believed to have occurred in the last three 
generations and therefore the species no longer qualifies as Vulnerable (Garnett et al. 2011).  The 
species is currently listed as Least Concern using the IUCN criteria.  Populations in the north of 
Australia, including the Pilbara bioregion, are considered stable. 
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Likelihood of Occurrence and Status 
The Australian Bustard is confirmed for the assessment area having been recorded there three times 
during past surveys (Figure 5.1).  It has also been recorded multiple times during surveys in the licence 
area and surrounding locality (Biologic 2014), which is typical of its recording rate in the bioregion.  
The Department of Parks and Wildlife has informally confirmed that the species is not longer 
considered Priority 4 and will be removed from the formally published list (see Table 5.1).  Given this, 
and the recent re-appraisal of this species by Garnett et al. (2011), it is not considered further. 
 
5.3.2.4 Rainbow Bee-eater Merops ornatus (Priority 4) 

Basis for Listing and Threatening Processes 
The species is included under the JAMBA agreement protecting Migratory birds and birds in 
danger of extinction and their habitats (hence automatically conferring Priority 4 status at State 
level).  Whilst the species does migrate to New Guinea, Lesser Sundas and Sulawesi, it does not 
migrate to Japan and is only included in the Japanese Checklist of Birds as rare visitor/accidental.  
Nor is the species considered threatened: the IUCN listing for this species is Least Concern, it is not 
discussed in the Action Plan for Australian Birds 2010 (Garnett et al. 2011) and is extremely 
common and widespread in Western Australia. 
 

Likelihood of Occurrence and Status 
This species is confirmed from the assessment area (Biologic 2014) and is extremely widespread 
and common in the Pilbara region.  It is not considered to be of conservation significance and is 
not discussed any further in this assessment. 
 
5.3.2.5 Star Finch Neochmia ruficauda subclarescens (Priority 4) 

Basis for Listing and Threatening Processes 
The Star Finch was originally listed because of a perceived decline across its range, however more 
recent data suggest that the regional population is large and has remained stable over a 10 year 
period prior to the 2010 appraisal of Garnett et al. (2011). 
 
Likelihood of Occurrence and Status 
There is a single record of the species from the assessment area (Biologic 2014), but from atypical 
habitat; open mallee rather than reed beds or rank grasses.  The latter preferred habitats for the 
species are not represented in the assessment area and the Department of Parks and Wildlife has 
informally advised the species will be removed from the published Priority species list (see Table 
5.1).  Given this, and the recent reappraisal of the species’ regional status, it is not discussed 
further in this document. 
 

5.4 Key Receptor Species 

The final six of the 17 species listed in Table 5.1 were confirmed as the key receptor species for this 
EIA.  These comprised: 

• Northern Quoll Dasyurus hallucatus (Schedule 1; Endangered) (Section 5.4.1.1); 

• Pilbara Olive Python Liasis olivaceous barroni (Schedule 1; Vulnerable) (Section 5.4.1.2); 

• Grey Falcon Falco hypoleucos (Schedule 1) (Section 5.4.1.3); 

• Pilbara Flat-headed Blind Snake Anilios ganei (Priority 1) (Section 5.4.1.4); 

• Pilbara Barking Gecko Underwoodisaurus seorsus (Priority 2) (Section 5.4.1.4); and 

• Ghost Bat Macroderma gigas (Priority 4) (Section 5.4.1.6). 
 
5.4.1.1 Northern Quoll Dasyurus hallucatus (Schedule 1; Endangered) 

Basis for Listing and Threatening Processes 
The Northern Quoll has been listed as Schedule 1 primarily because of the perceived threat 
associated with the arrival of the Cane Toad in Western Australia.  Reduced population sizes 
mean they are also vulnerable to other threatening processes and the subset of these relevant to 
this EIA include habitat loss associated with mining developments, inappropriate fire regimes, 
introduced predators and poisoning (Woinarski et al. 2014). 
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Likelihood of Occurrence and Status 
There are no records of Northern Quolls from within the assessment area, despite the presence of 
apparently suitable habitat.  However, evidence of Northern Quoll has been confirmed from 
within the licence area, with a scat recorded in gorge/gully habitat in the southwestern portion of 
the study area (Biologic 2014) (Figure 5.1). This record was regarded as transient use of the study 
area by Northern Quolls (Biologic 2013), and may represent a dispersing individual or possibly a 
breeding male.  On this basis, the species is considered likely to occur (see criteria in Appendix 2), 
but the assessment area appears to be at the extreme margin of the species’ natural range and 
the available survey data suggest it is only present at low density (see summary in Appendix 4). 
 
5.4.1.2 Pilbara Olive Python Liasis olivaceous barroni (Schedule 1; Vulnerable) 

Basis for Listing and Threatening Processes 
The original rationale for the listing of the Pilbara Olive Python was to deter poaching for the pet 
trade.  Additional threatening processes have subsequently been identified, namely predation 
and competition from introduced species, grazing pressure and mining and gas development 
activities (particularly on the Burrup Peninsula). 
 
Likelihood of Occurrence and Status 
There has been a single confirmed record of this species from the assessment area (a dead 
individual) as well as a probable scat (Biologic 2014).  There is suitable habitat present in much of 
the licence area (Section 5.5.2) and the species has been recorded regularly in the locality (Biota, 
unpublished data). 
 
5.4.1.3 Grey Falcon Falco hypoleucos (Schedule 1) 

Basis for Listing and Threatening Processes 
The Grey Falcon is listed at State level as Schedule 1 (Vulnerable) because of the species’ very 
low estimated population size (<1,000 individuals) and low number of estimated breeding pairs 
(200 – 350) (Garnett et al. 2011).  Evidence of recent declines in the species is, however, lacking 
(Reid and Fleming 1992). 
 
Threatening processes are not well understood for this species and are largely speculative.  They 
include grazing by introduced herbivores, which has resulted in habitat degradation, clearing for 
agriculture and introduction of watering points that may have favoured the more mesic-adapted 
Peregrine Falcon (Garnett et al. 2011). 
 
Likelihood of Occurrence and Status 
The species is confirmed as occurring from the assessment area but there are only two records, 
neither of which were breeding, from all past survey effort (Biologic 2014) (locations not given, 
therefore records are not shown on Figure 5.1).  According to Biologic (2014), past survey effort 
amounts to approximately 190 hours of structured avifauna censuses having been carried out as 
part of fauna surveys overlapping the licence area between 1998 and 2011.   
 
5.4.1.4 Pilbara Flat-headed Blind Snake Anilios ganei (Priority 1) 

Basis for Listing and Threatening Processes 
Originally listed because it was known from just a few scattered records, this species has now 
been more recently recorded from 32 records in the region, including within the conservation 
estate (e.g. at Millstream National Park). 
 

Likelihood of Occurrence and Status 
The species has been confirmed from the assessment area (Figure 5.1), with three records from 
both gorge/gully and mulga habitats (Biologic 2014).  There are no other records from within the 
licence area, but there are four other records from within the locality. 
 
5.4.1.5 Pilbara Barking Gecko Underwoodisaurus seorsus (Priority 2) 

Basis for Listing and Threatening Processes 
Underwoodisaurus seorsus is a recently recognised species with relatively few documented 
records, and a small documented range that appears patchy and coincident with protected 
gorges at mid-elevation within the Hamersley Range.  Doughty and Oliver (2011) note that the 
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species is likely to be relictual, isolated from its southern congener by aridification in the Gascoyne 
region.  They note that increasing global temperatures are of particular concern. 
 

The species was originally described from a few scattered records, which have increased 
somewhat with recent effort.  At the time of this report there were 14 records from eight locations 
on NatureMap for Underwoodisaurus seorsus.  There are also an additional 13 records of U. seorsus 
from four locations in the Pilbara remaining under the previous taxon, U. milii, which brings the 
known NatureMap total to 27.  An additional record is also known from within Karijini National 
Park, but does not currently display on NatureMap.  Based on current data then, the species 
appears to be naturally rare and patchily distributed within two known localities in a small 
geographic range.  Very little life history information is available for this species. 
 

Likelihood of Occurrence and Status 
The Pilbara Barking Gecko has been confirmed from the assessment area, with one record within 
the approved area for Pit 4 and two records in the assessment areas (one between Pit 1 and Pit 2, 
the other in the south within R-deposit (Figure 5.1; Biologic 2014).  It has also been collected from 
four immediately adjacent localities to the south (Biologic 2014) and probably occurs at low 
density in suitable habitat more widely in the licence area and surrounds. 
 
5.4.1.6 Ghost Bat Macroderma gigas (Priority 4) 

Basis for Listing and Threatening Processes 
The primary reason for the listing of the Ghost Bat is the potential loss of roost sites associated with 
mining activities, particularly the re-start of mining at historically abandoned shafts that have 
subsequently become important roost sites for Ghost Bats (Armstrong and Anstee 2000).  Loss or 
significant disturbance to breeding roosts is considered to be of high importance because of 
strong female roost fidelity.  While not listed at Commonwealth level, the Ghost Bat is classified as 
Vulnerable by the IUCN5 and is also treated as this status by Woinarski et al. (2014).  These latter 
classifications are based on the small size of the overall population, which may be in decline, and 
that it occurs in a fragmented distribution. 
 

Likelihood of Occurrence and Status 
Ghost Bats have been recorded in and around the licence area from multiple locations and on 
multiple surveys (Biologic 2014) including within the assessment area (Figure 5.1).  It is therefore 
confirmed as a key receptor for the EIA. 
 

5.5 Habitats 
5.5.1 Receptor Habitats 

Fauna habitats of the licence area were mapped by Biologic (2014), based on the vegetation 
associations of the area as mapped by Onshore (2014) and the findings from fauna surveys 
overlapping the licence area (Biologic 2011a, 2011b).  Eight broad habitat types were identified 
within the licence area: 

• Major drainage line (riparian trees over river pools and open, sandy or gravelly riverbeds); 

• Drainage area (low and sparse vegetation compared to major drainage lines); 

• Crest/slope (rocky substrates, often with exposed bedrock and skeletal red soils); 

• Gorge/gully (rugged, steep-sided valleys incised into the surrounding landscape); 

• Stony/sandy plains (erosional surfaces of gently undulating plains, ridges and footslopes); 

• Sand plains (sandy soils supporting dense spinifex grasslands and sparse shrubs); 

• Mulga (Acacia aneura spp. groves on stony soils with tussock grasses and spinifex); and 

• Valley (sloping sides vegetated with hummock grasses and bases dominated by Acacia spp.). 
 

5.5.2 Key Receptors 

Biologic (2014) also assessed the habitat types present within the licence area on their likelihood 
of importance for conservation significant fauna.  That review considered the habitats of greatest 
                                                        
5 http://www.iucnredlist.org/details/12590/0 
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significance in the licence area to be gorge/gully, major drainage line and sand plain habitats, 
for their ability to provide habitat for a number of conservation significant species including 
Pilbara Olive Python, Northern Quoll, Orange Leaf-nosed Bat, Ghost Bat, Australian Bustard and 
migratory birds (Biologic 2014).  However, the identification of key receptor species completed for 
this EIA (Section 5.3) excluded the Australian Bustard and migratory birds, and sand plains habitat 
would therefore no longer be considered a key receptor habitat. 
 
Three of the habitat types represented within the licence area, Gorge/gully, Major drainage line 
and Mulga, were identified as key receptor habitats based on the criteria set out in Section 3.4.3.  
Two of these occur within the assessment area (Figure 5.2) and represent the key receptor 
habitats for the balance of this EIA as detailed in Table 5.2. 
 

Table 5.2: Key receptor habitats represented within the assessment area. 

Habitat 
types 

Extent within 
licence area 

(ha) 

Extent within 
assessment area 

(ha) 

Associated species of 
conservation significance 

Attributes of significance 

Gorge/gully 1,192.3 274.9 • Northern Quoll 
• Pilbara Olive Python 
• Pilbara Barking Gecko 
• Pilbara Flat-headed 

Blind Snake 
• Ghost Bat 

• Core habitat for multiple 
species of conservation 
significance with high 
habitat specificity 

Mulga 844.6 262.9 • Grey Falcon 
• Pilbara Flat-headed 

Blind Snake 

• High avifauna diversity 
(Johnstone et al. 2013) 

• Importance in hydrological 
and ecological processes 

 
Although less likely to represent core habitat, there is potential for other habitats to provide 
resources to conservation significant species that are data deficient in their core habitat 
preferences (e.g. Pilbara Flat-headed Blind Snake).  The eight receptor habitats within the 
assessment area are all well represented within the licence boundary and wider area based on 
vegetation mapping and landforms (Biologic 2014).  
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Figure 5.2: Key receptor habitats within the licence area. 
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6.0 Potential Impacts 

6.1 Impact Sources 

Development activities are identified as a key threatening process for the majority of the key 
receptor species identified in this EIA (Duncan et al. 1999, Garnett et al. 2011, Woinarski et al. 
2014).  A variety of different impact sources will be included in the proposed development of the 
Mining Area C operations (Section 4.1).  A summary of the various components of the proposed 
development, and their respective impact sources, is provided in Table 6.1. 
 

Table 6.1: Summary of elements of the indicative arrangement and related impact sources. 

Impact source Mine pits OSAs and 
stockpiles 

Haul Roads Crushers Other 
Infrastructure 

Ground disturbance ✓ ✓ ✓ ✓ ✓ 

Noise ✓ ✓ ✓ ✓ ✓ 

Vibration ✓ ✓ ✓ ✓  

Dust  ✓ ✓ ✓ ✓  
Light spill ✓ ✓ ✓ ✓ ✓ 

Linear infrastructure   ✓  ✓ 
Vehicle movements ✓ ✓ ✓  ✓ 
Human habitations     ✓ 
Dewatering and water discharge ✓     
Changed fire regimes   ✓  ✓ 
Introduced fauna species     ✓ 
Environmental weeds   ✓  ✓ 

 
It should be noted that all of these impact sources already exist as a function of the current 
Mining Area C operations, or as previously assessed under the approved Mining Area C EMP 
Revision 5.  The role of the current EIA is therefore to assess the incremental impacts presented by 
the indicative arrangement within the proposed EMP Revision 6 assessment area (Section 2.1).  As 
summarised in Table 6.1, these are likely to comprise: 
 

Ground Disturbance 
Further clearing of vegetation, removal of topsoil and landforms will be required to further 
develop the existing operations at Mining Area C, and would be associated with virtually all 
elements of the indicative arrangement (Table 6.1). 
 

Noise and Vibration 
Increased noise levels would also be associated with virtually all elements of the proposed 
development (Table 6.1), but these would be most significant in association with future pit 
areas, haul roads and crushers. 
 

Dust 
Increased dust emissions may result from the establishment and operation of new pit areas, 
dumping of waste rock material at OSAs and from vehicle movements on haul roads and 
access roads (Table 6.1). 
 

Light Spill 
As the proposed development will continue as a 24-hour operation, most components of 
the indicative arrangement will have lighting associated with them, increasing the level and 
extent of light spill from the existing operations. 
 

Linear Infrastructure (Haul Roads and Access Roads) 
The proposed development will require the creation of new haul roads and additional 
access to the existing road network (no additional rail infrastructure is required).  These are 
not defined in detail in the indicative arrangement (Figure 4.1), but would be assumed to 
cover the same geographic extent as the assessment area. 
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Vehicle Movements 
The expanded road network and increased scale of the operations would result in and 
increment in traffic volume.  The change in frequency of vehicle movements compared to 
the current operation has not been predicted. 
 

Human Habitations 
New crib rooms, meeting rooms, storage facilities and other general infrastructure will be 
required as part of the development. 
 

Dewatering and Water Discharge 
Production level abstraction of groundwater and advance dewatering to access below 
water table ore bodies will both form part of future development at the existing operations. 
 

Changed Fire Regimes 
The natural fire regime of the assessment area may be changed as a result of the proposed 
development.  This could be either in the form of more frequent fires (if wildfires are started 
as a result of the operations) or reduced frequency, but possibly more intense, fires (as a 
result of infrastructure acting as fire breaks and on-site management). 
 

Introduced Fauna Species 
A range of introduced vertebrates could be introduced to the area as a result of 
operational activities (such as vehicle or freight movements).  Interactions with other 
aspects of the operations, such as waste management, water management and human 
habitation could also then advantage any such introductions. 
 

Environmental Weeds 
In the context of this EIA, only those environmental weeds deemed to be of significance to 
vertebrate fauna are relevant.  While past flora and vegetation surveys have identified multiple 
weed species within the licence area (Onshore 2014), buffel grass *Cenchrus ciliaris is considered 
the most significant environmental weed from a fauna habitat modification perspective. 

 

BHP Billiton has a range of standard management protocols in place at Mining Area C to address 
the majority of these impact sources and mitigate their ultimate impacts on the key receptors 
(BHP Iron Ore Pty Ltd 2012).  This EIA has assumed that these will continue to be implemented 
within an adaptive framework when evaluating potential impacts (Section 7.0). 
 

6.2 Impact Pathways 

The sources of impact discussed in Section 6.1 have the potential to affect the key receptors via a 
range of impact pathways.  These may be either direct or indirect (Section 3.5.3) and some 
impact sources may result in both types of impact pathways. 
 

6.2.1 Direct 

The impact sources identified in Section 6.1 may affect the key fauna receptors via the following 
direct impact pathways: 

• Ground disturbance – leading to habitat loss or reduction in condition in adjacent areas. 

• Noise – resulting in disturbance responses in individual animals or other behavioural changes.  
Species using audible cues for breeding activity may also experience disruption to breeding 
cycles or reduced breeding success. 

• Vibration – disturbance responses in individual animals to avoid areas subject to increased 
vibration. 

• Dust – increased atmospheric dust may result in disruption to echolocation in bats, which may 
result in reduced navigation ability or disturbance responses. 

• Light spill – resulting in disturbance responses from light sensitive species or other behavioural 
changes. 

• Vehicle movements – which can lead to collisions with animals. 
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6.2.2 Indirect 

The impact sources identified in Section 6.1 may affect the key fauna receptors via the following 
impact indirect pathways: 

• Vibration – habitat modification or loss due to structural collapse (for cave habitats in 
particular). 

• Dust – habitat modification due to degradation of vegetation or topsoil modification. 

• Light spill – changes in prey item aggregation for insectivorous species, resulting in changes to 
foraging behaviour. 

• Linear infrastructure – obstruction of individual movement resulting from the introduction of 
infrastructure. 

• Human habitations – increased opportunity for human interactions with fauna and 
opportunities for commensal introduced species to become established or increase in 
abundance. 

• Dewatering and water discharge – leading to habitat modification in riparian systems arising 
from local hydrological changes; both potential loss of major canopy tress and artificial 
enhancement of permanent pools and other fluvial habitats. 

• Changed fire regimes – habitat modification can arise from more frequent fires, which can 
result in a loss of some habitat types (such as Mulga which is sensitive to too frequent or too 
hot fire) or dominance of early seral stage Triodia spp. communities in the landscape.  
Conversely, too long a period without burning can result in dominance of senescent 
vegetation types and high fuel loads, leading to lower landscape diversity and the risk of 
hotter wildfires when an event does occur. 

• Introduced fauna species – can interact with native key receptors via various impact 
pathways, including predation of individuals or competition for prey items.  Poisoning of key 
receptors could also potentially arise as an indirect outcome of management responses to 
introduced fauna species. 

• Environmental weeds – the introduction and spread of buffel grass in particular can lead to 
habitat modification, which may impact native fauna receivers by reducing habitat suitability 
(particularly for Triodia spp. hummock habitat specialists). 

 
Table 6.2 summarises the relationship between the impact sources, pathways and types of 
ultimate impacts on fauna that may arise from mining development.  The relevance of the 
impact pathways and their potential impacts on the key receptors identified for this EIA are 
discussed in Section 7.0. 
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Table 6.2: Relationship between impact sources, pathways and ultimate impacts on fauna arising from the threatening process of development activities. 

Impact Sources Impact Pathways Potential Impacts on Fauna 

Ground disturbance Habitat Loss:  Habitat loss is the single most important factor in the continuing decline of nearly all 
species of conservation significance (e.g. see Garnett et al. 2011, Woinarski et al. 2014, Cogger et al. 
1993 and Tyler 1997).  Rehabilitation may restore some habitat elements but rarely to pre-existing 
conditions.  Mine pits voids typical result in permanent loss of former habitat.  The cumulative nature 
of the impacts arising from this are also recognised by the EPA (2014) as an important consideration. 

Displacement of individuals 

Mortality of individuals 

Population fragmentation 

Decline in population size 

Local extinction 

 Erosion and altered drainage patterns: modification to surface water flow can lead to catchment 
dysfunction with resultant impacts “downstream” (Pringle and Tinley 2003). 

Reduction in carrying capacity 

Noise and vibration Avoidance behaviour:  Species may modify behaviour to minimise exposure to anthropogenic noise 
(Shannon et al. 2014).  Behavioural changes include reduced foraging time and increased vigilance 
behaviour.  Habituation to increased noise may also not be indicative of neutral consequences (Gill 
et al 2001, Beale 2007). 

Reduction in carrying capacity 

Reduction in diversity 

 Disturbance: Noise and vibration at bat roosts (especially maternity roosts) is often cited as a 
potential disturbance factor though there are few empirical studies examining this (Biota 2013b). 

Decline in population size 

Displacement of individuals 

Local extinction 

 Masking of advertisement calls:  Traffic noise is thought to impact negatively on bird communities by 
masking territorial or mate attracting calls (Parris and Schneider 2009). Traffic noise has been linked 
to declines in frog populations in urban areas (http://www.ecosmagazine.com/?paper=EC153p29). 

Reduction in reproductive success 

Decline in population size 

Dust Habitat modification: habitat modification due to degradation of vegetation or topsoil modification. Reduction in carrying capacity 

 Disruption of echolocation in bats: which may result in reduced navigation ability or disturbance 
responses 

Displacement of individuals 

Reduction in carrying capacity 

Light Spill Avoidance behaviour:  disturbance responses from light sensitive species or other behavioural 
changes to avoid illuminated areas previously used for foraging. 

Displacement of individuals 

Reduction in carrying capacity 

Vehicle movements Collision with animals:  of most concern for species of conservation significance, many of which are 
small and most likely go under-reported. 

Mortality of individuals 

Decline in population size 

Linear infrastructure Barrier to movement:  obstruction of individual movement resulting from the introduction of 
infrastructure, affecting normal animal movement and interaction patterns. 

Population fragmentation 

Human habitations Competition / Predation: Competitive exclusion or / and increase predation from species that favour 
or tolerate human habitation.  

Reduction in faunal diversity 

 Entanglement / Ensnarement: Fence lines, enclosures particularly those utilising barbed wire have 
been implicated in the death of numerous flying / gliding species as well as larger macropods and 
the emu. 

Mortality of individuals 

 

Dewatering and water 
discharge 

Habitat modification: leading to habitat modification in riparian systems arising from local 
hydrological changes; both potential loss of major canopy tress and artificial enhancement of 
permanent pools and other fluvial habitats. 

Reduction in carrying capacity 

Reduction in faunal diversity 
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Impact Sources Impact Pathways Potential Impacts on Fauna 

Introduced fauna 
species 

Disease: toxoplasmosis and trypanosomes have been implicated in the decline of some species 
(Dickman 1996, Thompson et al. 2014). 

Mortality of individuals 

Decline in population size 

 

 Predation: there is ample evidence that predation by introduced predators is a primary factor in the 
decline of numerous taxa (Burbidge and McKenzie 1989). 

Mortality of individuals 

Decline in population size 

Local extinction 

 Competition: meso-predator release is seen as a plausible explanation for the increase in some 
species and decline in some prey following introduced predator control 
http://www.ecolsoc.org.au/hot-topics/ecological-impacts-invasive-cane-toads (Prugh et al. 2009) 

Mortality of individuals 

Decline in population size 

 

 Poisoning: poisoning following ingestion of cane toads has contributed to the decline of several taxa 
throughout the range of cane toads though impacts vary for different species 
http://www.ecolsoc.org.au/hot-topics/ecological-impacts-invasive-cane-toads (Prugh et al. 2009) 

Mortality of individuals 

Decline in population size 

Local extinction 

 Poisoning: 1080 poisoning is identified as a Threat factor for some mammal species (see Woinarski et 
al 2014).  It is noted as a potential threat for Northern Quoll, though studies from Pilbara animals 
suggests some tolerance. 

Mortality of individuals 

Decline in population size 

 

Environmental weeds Increased Fuel Load: Increased fuel loads from grassy weeds can result in more frequent and/or 
more intense fires (D’Antonio and Vitousek 1992).  This may then result in a positive feedback loop 
whereby infestations are further promoted or increased, as weeds such as Buffel Grass regenerate 
faster following fire than native grasses or perennial species.  Habitats such as creeklines, which 
would previously have formed barriers to the spread of fire, may become ‘wicks’ allowing fire to 
spread once invaded by Buffel Grass (D’Antonio and Vitousek 1992). 

Reduction in carrying capacity 

Mortality of individuals 

Local extinction 

 Habitat degradation and loss: Infestations of the introduced Buffel Grass have been demonstrated 
to outcompete native species (Marshall et al. 2012).  Where key structural species are affected, for 
example River Red Gum (Eucalyptus camaldulensis) or Mulga (Acacia aneura complex), this can 
lead to changes in vegetation structure (Marshall et al. 2012) and thus degradation or loss of the 
fauna habitat. 

Reduction in carrying capacity 

Reduction in faunal diversity 

Frequent high intensity 
fires 

Habitat modification (loss of mulga):  Mulga communities with an understorey of Triodia especially 
lower slope mulga and valley floor mulga particularly susceptible to fire (Kendrick 2001).  Evidence 
of loss of lower slope mulga communities in the landscape (S. van Leeuwin, pers. comm., 2015).  
Absence of advanced seral stages. 

Reduction in carrying capacity 

Reduction in faunal diversity 

Controlled absence of 
fire 

Homogeneous landscape:  Increased susceptibility to large-scale wildfires that reduce mosaic of 
seral stages seen as important to promoting biodiversity. 

Reduction in carrying capacity 

Reduction in faunal diversity 
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7.0 Impact Assessment 

7.1 Impacts on Key Receptor Species 
This EIA only evaluates impacts on those species identified as key receptors based on the appraisal 
in Section 5.0.  Other vertebrate fauna receptors within the assessment area, including common 
and widespread species, would also be subject to the same range of impacts. 
 

The key receptors considered here comprised: 

• Northern Quoll; 

• Pilbara Olive Python; 

• Grey Falcon; 

• Pilbara Barking Gecko; 

• Pilbara Flat-headed Blind Snake; and 

• Ghost Bat. 
 

The direct and indirect impact pathways that may affect these key receptors (Section 6.2.1 and 
6.2.2, respectively) are mostly difficult to quantify and predict in advance of developments 
occurring. 
 

Even in the case of ground disturbance, the impact pathway of habitat loss can be estimated 
and quantified but the ultimate impact, which is assumed to be proportionate loss of individuals 
from the population, is not well demonstrated.  The extent and magnitude of other impact 
pathways, such as noise, can also be modelled to provide a quantified prediction, but the 
specific responses of most key receptors have not been well studied in the literature and 
determining the final impact on the key receptors remains largely subjective. 
 

Within these constraints, Table 7.1 provides a summary of the predicted impacts of the impact 
sources and pathways on the key receptor species identified in this EIA. 
 

The key receptor species can be grouped into three categories based on the magnitude of the 
predicted impacts and level of certainty summarised in Table 7.1.  These comprise: 

1. Schedule listed species where data suggest the taxon is at very low density within the 
assessment area and the magnitude of impacts is likely to be Negligible or Minor – Northern 
Quoll, Pilbara Olive Python and Grey Falcon. 

2. Priority 1 and 2 species that would be considered data deficient in regards to ecology and 
wider distribution, and where the magnitude of impacts can only be assessed by potential 
habitat loss and range from Minor to Moderate – Pilbara Flat-headed Blind Snake and Pilbara 
Barking Gecko. 

3. Priority 4 species with core habitat requirements at fixed positions in the landscape and where 
impacts could result in loss of individuals or reduced breeding success in the locality – Ghost Bat. 

 

The assessment provided in Table 7.1 indicates that the impacts on key receptor species in the first 
category, Northern Quoll, Pilbara Olive Python and Grey Falcon, are likely to be Negligible 
(displacement or loss of condition in individuals; Section 3.5.4) or Minor (loss of some individuals but 
no measurable change in local population), with a Moderate to High level of confidence.  Potential 
impacts on these species are therefore not considered in more detail and the assessment suggests 
EPA objectives for terrestrial fauna can be met for these species (Section 7.4). 
 

The Pilbara Flat-headed Blind Snake and Pilbara Barking Gecko would both be considered Data 
Deficient, in respect of ecology, life history and overall true distribution and abundance in the region 
(Table 7.1).  Their responses, if any, to indirect impact pathways therefore cannot be predicted with 
confidence.  At present, impacts on both these species can only be assessed through proportional 
loss of their habitat (as currently understood), which is addressed in Section 7.3. 
 

Potential impacts on the Ghost Bat are summarised in Table 7.1, but also warrant more detailed 
discussion, given the direct impact on some roost sites that will occur.  This is provided in Section 
7.2, with only key points shown in Table 7.1. 



Mining Area C Vertebrate Fauna EIA 
 

 
40          Cube:Current:1096 (Mining Area C Fauna EIA):Documents:1. Vert EIA:MAC EIA Rev 0.docx 

Table 7.1: Summary assessment of predicted impacts on key receptor species. 

  Impact 
Key Receptor 
(Schedule Species) 

Impact Pathway 
(Impact Source) 

Extent  Duration Magnitude Certainty 

Northern Quoll Habitat Loss 
(Ground Disturbance) 

Extent of clearing 
imposed on core 
habitat. 

Permanent. Negligible – given the scarcity of 
records and that the study area is 
on periphery of the species’ 
documented range. 

High – numerous surveys in the licence area and 
surrounding locality with no records of individuals. 
Readily captured in medium and large Elliotts as 
well as cages elsewhere in the Pilbara when 
present (Biota 2014a). 

 Collision with animals 
(Vehicle movement) 

Expansion of existing 
road network. 

Long-term. Negligible – given the scarcity of 
records and that the study area is 
on periphery of the species’ 
documented range. 

High - no documented Northern Quoll deaths 
from existing Mining Area C operations. 

 Competition and 
predation interactions 
with feral cats, feral dogs, 
and foxes  
(Introduced species) 

Extent of distribution 
range of introduced 
predators. 

Long-term. Negligible - given the scarcity of 
records and as introduced 
predators are unlikely to 
significantly increase with suitable 
monitoring and management.   

High – introduced predator monitoring and 
control protocols well-established. 

 Competition and 
predation interactions 
with Cane Toads 
(Introduced species) 

Extent of suitable 
breeding habitat 
perhaps extending to 
Fortescue Marsh. 

Long-term. Negligible – given the scarcity of 
records and that the introduction 
of Cane Toad to the assessment 
area is considered unlikely (no new 
infrastructure will be sourced from 
areas known to support Cane 
Toads) and there is limited habitat 
to support the species. 

Moderate – with a recent record of Cane Toad at 
Roy Hill this has occurred at a previous operation. 

 Poisoning 
(Low-level deployment of 
1080 baits for introduced 
species) 

Extent of area that 
may be baited with 
1080. 

Short-term 
(Periodic). 

Negligible – given the scarcity of 
records in the assessment area and 
the very infrequent use of 1080 on-
site. 

Moderate – limited data indicate some tolerance 
of Pilbara populations of Northern Quoll to 1080 
baits (K. Morris, Department of Parks and Wildlife, 
pers. comm. 2014). 

 Habitat modification 
(More frequent or higher 
intensity fires) 

Potential extent of 
wildfires. 

Short to 
Long-term. 

Negligible – given the scarcity of 
records in the assessment area. 

High – no wildfires started as a result of the existing 
Mining Area C operations. 

  Overall: Negligible Moderate - High 
      
Pilbara Olive 
Python 

Habitat Loss 
(Ground Disturbance) 

Extent of clearing 
imposed on core 
habitat. 

Permanent. Minor – few records of the species 
in the assessment area to date and 
majority of core habitat in the 
licence area to be retained (see 
Section 7.3). 

High – individuals documented as occupying 
large home ranges and observations from existing 
operations suggest they persist in proximity to 
mining disturbance. 

 Collision with animals 
(Vehicle movement) 

Expansion of existing 
road network. 

Long-term. Minor – few records of the species 
in the assessment area but may be 
under-estimated (Section 5.4.1.2). 

Moderate - no documented Pilbara Olive Python 
deaths from existing Mining Area C operations. 

  Overall: Minor Moderate - High 
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  Impact 
Key Receptor 
(Schedule Species) 

Impact Pathway 
(Impact Source) 

Extent  Duration Magnitude Certainty 

Grey Falcon Habitat Loss 
(Ground Disturbance) 

Extent of clearing 
imposed on core 
habitat. 

Permanent. Negligible - no evidence of 
breeding or resident individuals in 
the assessment area. 

High - numerous avifauna surveys with only two 
individual records of the species (Section 5.4.1.3). 
Readily visible at routinely used nesting sites 
elsewhere in the region (R. Teale, pers. obs.). 

  Overall: Negligible High 

 
  Impact 
Key Receptor 
(Priority 1/2 Taxa) 

Impact Pathway 
(Impact Source) 

Extent  Duration Magnitude Certainty 

Pilbara Barking 
Gecko 

Habitat Loss 
(Ground Disturbance) 

Extent of clearing 
imposed on core 
habitat. 

Permanent. Moderate – habitat loss predicted 
to be a small proportion of suitable 
habitat in licence area (Section 
7.3), but distribution likely to be 
geographically restricted. 

Data deficient – core habitat requirements, 
ecology, and regional distribution and 
abundance poorly documented. 

  Overall: Moderate Data Deficient 
      
Pilbara Flat-
headed Blind 
Snake 

Habitat Loss 
(Ground Disturbance) 

Extent of clearing 
imposed on core 
habitat. 

Permanent. Minor – habitat loss predicted to 
be a small proportion of suitable 
habitat in licence area (Section 
5.5.2.  Abundance and distribution 
probably under-estimated 
regionally and widely distributed. 

Data deficient – core habitat requirements, 
ecology, and regional distribution and 
abundance poorly documented. 

  Overall: Minor Data Deficient 

 
  Impact 
Key Receptor 
(Priority 4 Species) 

Impact Pathway 
(Impact Source) 

Extent  Duration Magnitude Certainty 

Ghost Bat Habitat loss – Roosting 
(Ground Disturbance) 

Number and type of 
roosts directly 
affected. 

Permanent. Moderate – no maternity roosts 
occur within the assessment area 
plus a 100 m buffer (see Section 
7.2), but other roost types affected. 

Moderate – known local loss of feeding and day 
roosts.  Multiple surveys undertaken to specifically 
target the species’ roosts, but possibility remains of 
currently undocumented roosts. 

 Habitat loss – Foraging 
(Ground Disturbance, 
Frequent High Intensity 
Fires) 

Extent of ground 
disturbance in 
foraging areas. 

Permanent. Negligible – Remaining roosts 
buffered by documented foraging 
range and 75% of nominal foraging 
habitat will remain intact (see 
Section 7.2).  

Data Deficient - No published Pilbara-specific 
studies on foraging range in the species. 

 Disturbance Response 
(Vibration and Noise) 

Assessment plus an 
estimated buffer of 
500 m (see Section 
7.2). 

Long-term. Minor – no maternity roosts occur 
within the indicative arrangement 
plus a 500 m buffer zone (see 
Section 7.2). 

Data Deficient – studies to date suggest site-
specific vibration work required.  Multiple roost 
surveys, but possibility of currently undocumented 
roosts. 
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  Impact 
Key Receptor 
(Priority 4 Species) 

Impact Pathway 
(Impact Source) 

Extent  Duration Magnitude Certainty 

Ghost Bat 
(continued) 

Avoidance Behaviour 
(Noise and Light Spill) 

Extent of indicative 
arrangement plus 
nominal 100 m. 

Long-term. Negligible - Roosts buffered by 
documented foraging range and 
few individuals likely to be affected 
(see Section 7.2). 

Data Deficient - No published Pilbara-specific 
studies on behavioural response in the species. 

 Disturbance Response 
(Dust) 

Extent of indicative 
arrangement plus 
nominal 100 m. 

Long-term. Negligible – Roosts buffered by 
documented foraging range and 
few individuals likely to be affected 
(see Section 7.2). 

Data Deficient - No published Pilbara-specific 
studies on extent of effect of dust on 
echolocation efficiency in the species. 

 Human habitation 
(Ensnarement) 

Extent of fenced 
infrastructure areas. 

Long-term. Negligible – Assuming best 
practice fencing implemented 
(see Section 7.2). 

High – management demonstrated to be 
effective at other similar operations. 

  Overall: Negligible - Moderate Data Deficient - High 
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7.2 Ghost Bat Potential Impacts 
A summary overview of potential impacts on the Ghost Bat within the assessment area is provided 
in Table 7.1.  There are multiple potential impact pathways relevant to the species arising from the 
proposed development, but these can be broadly grouped into two categories: 

1. Roost related – habitat clearing that directly affects roosts, or indirect pathways such as noise 
and vibration leading to disturbance responses of roosting bats; and 

2. Foraging related – habitat clearing reducing foraging habitat extent, modification in foraging 
behaviour due to noise, dust or light spill and risk of entanglement for foraging individuals. 

 
Direct Roost Impacts 
Significant effort has been dedicated to surveying for the Ghost Bat in the licence area and 
surrounding locality as summarised by Biologic (2014, 2015).  This has identified a total of 18 roosts 
from within the assessment area, and an additional 43 roosts in the licence area and immediate 
surrounds, with a further six caves that showed no evidence of use by the species (see Figure 7.1).  
Table 7.2 summarises the known roost types identified in the assessment area as determined by 
Biologic (2014), classified based on their assessment of the nature of Ghost Bat utilisation at each 
cave. 
 

Table 7.2: Summary of known Ghost Bat roosts by classification and location within the assessment area 
(see Figure 7.1 for locations). 

Location Roost Classification Number Roost Codes No. Already 
Considered in 

Rev 5 EMP 
P1 East Pit Feeding roost 1 AC19 1 
P3 Pit Feeding roost 2 AC16, AC38 2 
P4 Pit Day roost/possible maternity roost 1 AC03 1 
 Feeding roost 4 AC04, AC11, AC34, AC29 2 
P5 Pit Day roost/possible maternity roost 2 AC08, AC09 - 
 Feeding roost / possible day roost 2 AC05, AC06 - 
 Feeding roost 4 AC07, AC28, AC30, AC31 - 
 Day Roost 1 AC02 - 
R Pit Day Roost 1 AC01 - 

 
While 18 roosts would be directly affected by the indicative arrangement, the classification of these 
roosts is an important consideration in assessing potential impacts.  In the absence of detailed pit 
shell designs, this assessment has adopted the precautionary principle that any roost within the 
assessment area (i.e. indicative P4, P5 and R pit areas) will be removed.  Any removal of maternity 
roosts would be the most significant impact in this respect, as the loss of maternity roosts can 
significantly reduce the area of occupancy for the species.  This is largely due to the species’ strong 
female roost fidelity and male-mediated dispersal (Woinarski et al. 2014).  There are, however, no 
confirmed maternity roosts within the assessment area (Table 7.2; Figure 7.1), meaning that it is 
unlikely that the proposed development will have an impact on the area of occupancy of the 
species in the Pilbara region. 
 
In addition, six of the 18 roosts that would be removed by the proposed development fall within 
the area already approved for development as part of Revision 5 of the Mining Area C EMP and 
do not require re-assessment here (Table 7.2; Figure 7.1). 
 
The current assessment is therefore primarily focussed on the incremental impact imposed by the 
loss of roosts from within the currently non-approved P4 pit area, and the proposed P5 and R pit 
areas.  These mostly comprise day roosts (n=2) or feeding roosts (n=8) (see Table 7.2).  The 
remaining two roosts of interest in the proposed P5 pit area, AC08 and AC09, were assessed by 
Biologic (2014) as ‘Day roost/possible maternity roost’ (Table 7.2; Figure 7.1).  This was defined as: “It 
had the characteristics of a day roost cave and is assessed as an unlikely maternity roost except in 
exceptional years.” (Biologic 2014).  This description suggests that these caves would be best 
considered as day roosts for the purposes of this EIA, as there is no current evidence of any actual 
breeding activity, and the definition in fact implies that this is unlikely under most conditions. 
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Figure 7.1: Ghost Bat roosts and classifications within the assessment area, licence area and immediate surrounds (roost classification system after Biologic (2015)). 
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In summary, ground disturbance would result in the direct removal of 18 day roosts or feeding 
roosts, six of which are situated within already approved development areas.  The removal of the 
additional 12 roost sites arising from the Revision 6 proposal may result in the loss of some individuals 
due to the reduction in feeding and day roost sites in the local landscape.  It is likely this impact 
would mostly be associated with the loss of the spatial cluster of roosts within the P5 pit, where two 
day roosts and four feeding roosts are sited within 1 km of each other (Figure 7.1).  It is not possible 
to accurately quantify the level of impact this represents, however, as individual bats may use 
multiple feeding and day roosts.  As no maternity roosts are affected, and a range of other roost 
types would remain intact at 25 spatially distributed locations in the immediate area (Figure 7.1), 
this impact would be unlikely to affect the overall area of occupancy for the species. 
 
The implementation of the Revision 6 proposal would not affect the remaining 24 day and feeding 
roosts, and one possible maternity roost, located in the surrounding area (Biologic 2014; Figure 7.1).  
This latter roost, SF04 (Figure 7.1), is situated southwest of the licence boundary and was classified a 
maternity roost by Biologic (2014).  This classification was, however, based on a sighting of a single 
bat that was visually assessed as pregnant (Biologic and Bat Call WA 2014), meaning there are 
currently limited data to definitively confirm SF04 as a maternity roost.  Given this, it has been more 
conservatively treated as a “possible maternity roost” in this EIA (Figure 7.1), but is a contextual site 
for the purposes of this document and would not be impacted in any event. 
 
Indirect Roost Impacts 
Four of the 25 roosts that would remain intact are outside the boundaries of the indicative 
arrangement, but close enough to be potentially affected by noise and vibration impacts (AC13, 
AC15, AC20 and AC32; see Figure 7.1).  While primarily completed for a different bat species, field 
trials undertaken by Biota (2013b) found no evidence of disturbance response in a colony of 
Rhinonicteris aurantius with blasting as close as 120 m to the roost site.  A small number of Ghost Bats 
also utilised that roost and no evidence of disturbance response was detected for Ghost Bat either. 
 
While that study provides some guidance, Biota (2013b) did highlight that site-specific assessment 
of geology and vibration propagation would ideally be completed before determining buffers.  
BHP Billiton engineers provided a preliminary assessment of likely peak particle velocity (a measure 
of vibration) based on blasting data from other operations and local geology for Mining Area C.  
These estimates suggest vibration may propagate further in the assessment area and a more 
conservative buffer of 500 m has therefore been adopted for the purposes of this EIA. 
 
Figure 7.1 indicates that roosts AC13 and AC32 could possibly be within the range of vibration 
propagation from blasting at R Pit and P5 Pit respectively, and while roosts AC15 and AC20 could 
still be affected, they would be at lower risk of any impact via this pathway due to their greater 
distance from nominal pit boundaries.  Neither roost AC13 nor AC32 have been definitively 
confirmed as day roost sites, and Biologic (2014) also state that AC32 was unable to be accessed, 
meaning it cannot reliably be ascribed day roost status.  If the use of both roosts is limited to 
nocturnal feeding activity, then the impact of in-pit blasting during daylight hours would likely be 
negligible.  The possible maternity roost SF04 is located over 4 km southwest of the assessment area 
and no impacts on this site from blasting vibration would occur (Figure 7.1). 
 
Foraging Impacts 
Tidemann et al. (1985) found that on average the centre of Ghost Bat foraging areas was located 
1.9 km from day roosts, and that the average foraging area was 61 ha, with tagged bats typically 
returning to the same foraging areas.  Multiple individuals may also overlap in foraging areas.  
However, whether the same can be said for Pilbara populations where suitable caves might not be 
adjacent to foraging areas in unclear. 
 
It is therefore difficult to quantify the magnitude of the impact resulting from clearing of potential 
foraging habitat as key foraging areas are not well known in the region, actual extent of foraging 
activity has also not been assessed, and the movement patterns of individual bats in the locality is 
not known (hence this issue is assessed as Data Deficient in Table 7.1).  In lieu of this knowledge, a 
nominal 2 km radius buffer (based on the 1.9 km distance of Tidemann et al. (1985)) was applied to 
all documented roosts with evidence of use by the species.  These were merged into a combined 
polygon to approximate a nominal foraging extent for individuals in the licence boundary and 
immediate surrounds (Figure 7.2). 
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Figure 7.2: Ghost Bat roosts and nominal maximal foraging extent relative to the assessment area (roost classification system after Biologic (2015)). 
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By this approach, approximately 25,646 ha may be used for foraging in the licence area and 
immediate surrounds (the extent of Figure 7.2).  The assessment area would remove 6,413 ha of this, 
representing a loss of approximately a quarter of this nominal foraging extent.  In real terms, this 
would equate to the retention of 19,233 ha of foraging habitat, so the proposal is unlikely to reduce 
effective carrying capacity of the landscape relative to the current estimates of number of 
individuals in the area (Biologic and Bat Call WA 2014).  This conceptual analysis assumes that Ghost 
Bats utilise all parts of the landscape equally.  This is unlikely to be the case, but limited data on prey 
items (Biologic 2014) do suggest that the species forages over a wide range of habitat types. 
 
In addition to loss of foraging habitat through ground disturbance, there may be indirect 
influences from the proposal on bat foraging behaviour.  However, the extent and nature of 
modifications in bat foraging behaviour that may arise from light spill or dust generation 
associated with the operations are not clear due to a lack of data in the literature (Biota 2014b).  
These aspects are also therefore regarded as Data Deficient in respect of certainty (Table 7.1). 
 
Interaction with human structures and other infrastructure while foraging, principally when 
barbed-wire has been used, has previously resulted in Ghost Bat mortalities (Biota 2001).  
Management of this issue can effectively mitigate the impact however, either through the 
substitution of other fencing for barbed wire or the use of reflectors that increase the detectability 
of the wire for Ghost Bats.  Barbed wire is currently only used for specific locations with safety or 
security requirements in the existing Mining Area C operations and no Ghost Bat mortalities have 
thus far been recorded at the site.  Future developments would not utilise barbed wire for fencing, 
or apply other management if barbed wire strands are necessary in some settings to improve 
detectability for Ghost Bats, which should reduce this issue to a negligible impact (Table 7.1). 
 

7.3 Impacts on Key Receptor Habitats 

Figure 7.3 shows the extent of the assessment area and the conceptual ground disturbance 
footprint that arises from the indicative arrangement. 
 
The majority of the two key receptor habitats identified in this EIA would be retained under the 
current indicative arrangement (Table 7.3).  The areas of Mulga habitat that would be lost are 
largely due to the modifications to the existing approved P1, F and E Pits, while the loss of 
Gorge/Gully habitat arises from extension of the currently approved A, B and P4 Pits, in addition to 
the proposed P5 and P6 pits (Figure 7.3).  Given the location and extents of the ore bodies are 
largely fixed, it would appear unlikely these impacts can be substantially mitigated. 
 
It should be recognised, however, that this is also a conservative analysis, which artificially 
constrains the assessment framework to the licence boundary: in reality, vegetation types 
representative of these two habitats occur more widely (Onshore 2014), and the proportional loss 
at locality scale would be considerably smaller. 
 

Table 7.3: Key receptor habitats represented within the assessment area. 

Key Receptor Habitat Extent within licence 
area (ha) 

Extent within 
assessment area (ha) 

Percentage Retained 
within licence area 

Gorge/gully 1,192.3 274.2 77.0% 

Mulga 844.6 253.3 70.0% 

 
The potential impacts on both habitat types would therefore be assessed as Minor with a High 
level of certainty (Section 3.5.4). 
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Figure 7.3: Spatial extent of ground disturbance impacts on key receptor habitats within the assessment area. 



Mining Area C Vertebrate Fauna EIA 
 

 
Cube:Current:1096 (Mining Area C Fauna EIA):Documents:1. Vert EIA:MAC EIA Rev 0.docx          49 

7.4 Summary Impact Evaluation 

This EIA followed a series of defined criteria to identify key receptors of potential impacts arising 
from the proposed development at Mining Area C operations (as described in EMP Revision 6).  
Both direct and indirect impact pathways on habitats (Section 7.4.1) and species (Section 7.4.2) 
were considered, within a sequential impact pathway framework. 
 
The significance of the identified impacts on the key receptors was then evaluated by reference 
to current EPA objectives for terrestrial fauna: “…to maintain representation, diversity, viability and 
ecological function at the species, population and assemblage level.“ (Section 3.5.5). 
 

7.4.1 Key Receptor Habitats 

Two key habitats were identified as key receptors, Gorge/Gully and Mulga, and the proposed 
development would remove 23% and 30% of the extent of these within the licence area, 
respectively.  As discussed in Section 7.3, however, this represents a very conservative analysis 
constrained to the licence boundary.  Equivalent habitat types occur very widely in the locality 
(Onshore 2014) and Pilbara region (Kendrick 2003, van Vreeswyk et al. 2004).  The habitats are not 
at the limits of their distributions in the assessment area and the ground disturbance would also 
therefore not reduce their overall range of occurrence in the region.  On this basis then, the 
impacts were assessed as Minor with a High degree of certainty (Section 7.3).  The EPA’s general 
objectives for terrestrial fauna can therefore be met for key receptor habitats. 
 

7.4.2 Key Receptor Species 

The six key receptor species were grouped into three categories based on conservation status, the 
magnitude of the predicted impacts and level of certainty with which they could be predicted 
(detailed in Sections 7.1 to 7.3).  The three categories of key receptor species comprised: 

1. Schedule listed species where data suggest the taxon is at very low density within the 
assessment area and the magnitude of impacts is likely to be Negligible or Minor; 

2. Priority 1 species that would be considered data deficient and the magnitude of impacts 
can only be assessed by habitat loss which ranges from Minor to Moderate; and 

3. Priority 4 species with core habitat requirements at fixed positions in the landscape and where 
impacts could result in loss of individuals or reduced breeding success in the locality. 

 
Category 1: Northern Quoll, Pilbara Olive Python and Grey Falcon 
All three of these species have only been recorded as only single (Northern Quoll and Pilbara 
Olive Python) or double (Grey Falcon) records in the licence area, despite multiple surveys 
spanning different years and seasons.  Considering the extent of effort that has been invested 
(Section 5.4.1.1 to 5.4.1.3; Appendix 4), and that the species are typically detectable when 
present, it appears unlikely that any of the species occur in the assessment area at either 
regionally or locally significant densities. 
 

The review of the range of impacts that could arise for these three species assessed them as 
Minor to Negligible, with a Moderate to High degree of certainty (Table 7.1).  This was largely due 
to the available information indicating that the assessment area is not of particular importance to 
any of the three species (Section 5.4.1.1 to 5.4.1.3).  While the proposed development includes 
impact sources and pathways that could affect the species, the significance of this is low if they 
are not present in any numbers and no important breeding areas are affected. 
 

As all available data suggest this is the case, the EPA’s objectives for these three species can be 
met by the proposal. 
 
Category 2: Pilbara Flat-headed Blind Snake and Pilbara Barking Gecko 
Both of these species were assessed as Data Deficient, due to their relatively poorly known 
distributions and abundance (Table 7.1; Section 5.4.1.4 and 5.4.1.4).  The impact assessment was 
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therefore primarily based on current understanding of proportionate habitat loss (Section 7.3) and 
regional distribution of records. 
 
Habitat loss at both the locality and regional scale for both species was Minor, with the wide 
distribution of records of the Pilbara Flat-headed Blind Snake suggesting it is probably under-
estimated in overall abundance.  Impacts on that species were therefore assessed as Negligible 
(Table 7.1).  Habitat loss was similarly not significant for the Pilbara Barking Gecko, but the overall 
impact on the species was considered Minor rather than Negligible, considering the data 
indicate it is a more geographically restricted species (Section 5.4.1.4).  The overall range of both 
species, as currently known, would not be reduced by the proposed development. 
 
On this basis then, while both species are Data Deficient, it is considered likely that the proposed 
development would meet EPA objectives. 
 
Category 3: Ghost Bat 
The Ghost Bat is the key receptor with the greatest exposure to potential impacts from the 
proposed development, the most significant of which is that 12 feeding and day roost sites would 
be directly affected by the proposed development (Section 7.2).  The majority of these (n=8) are 
feeding roosts, though four day roost sites would also be affected.  It is likely this will result in the 
local displacement or loss of some individuals of the species (Section 7.2).  A range of other direct 
and indirect impacts could also arise for the species in the assessment area, but many of these 
are considered Data Deficient, mostly due to limitations on knowledge of the species ecology, 
physiology and foraging behaviour (Section 7.2; Table 7.1). 
 
No maternity roosts would be affected however, and a range of other roost types would remain 
intact at 25 spatially distributed locations in the immediate area (Section 7.2).  The direct impact 
would be unlikely to affect the overall area of occupancy for the species.  While the impact 
assessment conducted in Section 7.2 conservatively focused on the licence area and immediate 
surrounds, further context can be provide by expanding this scale to the locality (see Figure 7.4).  
This further supports the conclusions reached, with regional data supplied by BHP Billiton showing 
195 other caves with evidence of Ghost Bat use in the locality (Figure 7.4).  Considering that this is 
almost certainly a function of survey effort, and that comprehensive roost searches are unlikely to 
have been completed in much of the locality, it is likely that the species’ actual utilisation of the 
locality is still under-estimated. 
 
While some direct loss of a number of individuals appears likely within the assessment area 
(Section 7.2), the available data show that the species’ overall range would not be reduced 
(Figure 7.4) and, as no known maternity roosts would be lost, the overall area of occupancy of the 
species is unlikely to be reduced (Woinarski et al. 2014).  The species would also continue to persist 
as a component of the bat assemblage of the locality, with individuals carrying out equivalent 
ecological functions.  Therefore, while many aspects of the less significant impact pathways are 
poorly understood and Data Deficient, it appears likely that the proposed development at Mining 
Area C can meet the EPA objective for this species. 
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Figure 7.4: Other roosts with evidence of Ghost Bat utilisation in the Mining Area C locality. 
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8.0 Glossary and Acronyms 

Assessment area The predicted maximum ground disturbance area for the proposed 
development at Mining Area C as described by Revision 6 of the EMP. 

Congener Belonging to the same genus. 

EIA Environmental Impact Assessment. 

EMP Environmental Management Plan. 

EPA Environmental Protection Authority of Western Australia. 

GIS Geographical Information System. 

Ground 
disturbance 

Any construction or operational ground disturbing activity that results in the 
removal of native vegetation, landforms and/or the disturbance of topsoil. 

IBRA Interim Biogeographic Regionalisation of Australia. 

Indicative 
arrangement 

The current conceptual design for proposed pit locations and boundaries, 
overburden storage areas and infrastructure. 

OSA Overburden storage areas. 

PER Public Environmental Review. 

Receptor A vertebrate fauna species or habitats occurring or likely to occur within 
the Licence area that may be impacted by the proposed development 

Licence area The total area within the Mining Area C licence boundary. 

Locality The area encompassed within a 40 km buffer on the licence area. 

Mesic Typical of, or preferring, a higher moisture climatic setting or habitats. 

Region The Pilbara IBRA bioregion. 

Seral Differing stages of vegetation or habitat after a fire. 

Subregion The Hamersley IBRA subregion.  

Taxon A group of organisms identified as comprising a taxonomic unit (e.g. a 
species) (“taxa” = plural). 
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Conservation Significant Flora and Fauna 
 
1. State Framework 
In Western Australia, all native flora and fauna species are protected under the Wildlife Conservation Act 1950, 
making it an offence to remove or harm native species without approval.  In addition to this basic level of 
statutory protection, a number of species are assigned an additional level of conservation significance based 
on the fact that there are a limited number of known populations, some of which may be under threat.  Full 
descriptions of the conservation significant categories are provided overleaf, while a summary is provided 
below. 
 
Flora and fauna species of the highest conservation significance are designated in the relevant annual 
Wildlife Conservation (Rare Flora) Notice or Wildlife Conservation (Specially Protected Fauna) Notice as 
Threatened (Schedule 1) or Presumed Extinct (Schedule 2).  Migratory bird species protected under various 
international agreements are listed as Schedule 3 on the Wildlife Conservation (Specially Protected Fauna) 
Notice, while other fauna in need of special protection are listed as Schedule 4. 
 
Species that appear to be rare or threatened, but for which there is insufficient information to properly 
evaluate their conservation significance, are assigned to one of five Priority categories. 
 
Of the above classifications, only those species listed on the Wildlife Conservation Notices have statutory 
standing.  The Priority classifications have no legislative status, but are employed by the WA Department of 
Parks and Wildlife to manage and classify their database of species considered potentially rare or at risk.   
 
Proposals that appear likely to affect Threatened flora or fauna require formal written approval from the 
Minister for the Environment under Section 23(f) of the Wildlife Conservation Act 1950, in addition to the 
requirements of the Environmental Protection (Native Vegetation Clearing) Regulations 2004. 
 
2. Federal Framework 
Some of the species listed as Threatened flora or fauna (and a few of the Priority species also) are also listed 
under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).  These 
are classified as ‘critically endangered’, ‘endangered’, ‘vulnerable’ or ‘conservation dependent’ (broadly 
consistent with International Union for Conservation of Nature (IUCN) categories: 
(http://jr.iucnredlist.org/documents/redlist_cats_crit_en.pdf). 
 
Migratory wader species are also protected under the EPBC Act.  The national list of Migratory Species 
consists of those species listed under the following International Conventions: 

• Japan-Australia Migratory Bird Agreement (JAMBA); 

• China-Australia Migratory Bird Agreement (CAMBA); and 

• Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention). 
 
Under the EPBC Act, actions that have, or are likely to have, a significant impact on a matter of national 
environmental significance require approval from the Australian Government Minister for the Environment 
(the Minister).  The Minister decides whether assessment and approval is required under the EPBC Act. 
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Assessment of Likelihood of Occurrence 
 
In order to determine which vertebrate species of conservation significance had the potential to 
occur in the assessment area, the results of the database searches and previous surveys in the 
licence boundary were collated, while considering the known habitat preferences and 
distributions for the species. 
 
For each vertebrate species of conservation significance yielded from this initial listing, a set of 
rankings and criteria (Table 1) were applied to assess the likelihood of its occurrence within the 
assessment area.  The term “close proximity” has been defined as being within 20 km of the 
assessment area, while the broader “locality” comprises the area up to 40 km from the 
assessment area (Section 3.2).  The age of the available records returned for each species was 
also considered as part of the likelihood assessment. 
 
Table 1: Ranking system used to assign the likelihood that a species would occur in the assessment area. 
 

Ranking Criteria 
Confirmed 1. The species has been previously recorded in the assessment area. 
Likely to occur 1. There are existing records of the species in close proximity to the assessment 

area (within 20 km); and 

• the species is strongly linked to a specific habitat, which is present in the 
assessment area; or  

• the species has more general habitat preferences, and suitable habitat is 
present. 

May potentially 
occur 

1. There are existing records of the species from the locality (within 40 km), 
however  

• the species is strongly linked to a specific habitat, of which only a small 
amount is present in the assessment area; or 

• the species has more general habitat preferences, but only some suitable 
habitat is present. 

2. There is suitable habitat in the assessment area, but the species is recorded 
infrequently in the locality. 

Unlikely to occur 1. The species is linked to a specific habitat, which is absent from the assessment 
area; or 

2. Suitable habitat is present, however there are no existing records of the 
species from the locality despite reasonable previous search effort in suitable 
habitat; or 

3. There is some suitable habitat in the assessment area, however the species is 
very infrequently recorded in the locality. 

Would not occur 1. The species is strongly linked to a specific habitat, which is absent from the 
assessment area; and/or 

2. The species’ range is very restricted and does not include the assessment 
area. 
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Name ID Species Name Naturalised Conservation Code 1Endemic To Query
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1. 25332 Acanthophis wellsi (Pilbara Death Adder)
2. 30833 Amphibolurus longirostris (Long-nosed Dragon)
3. 25318 Antaresia perthensis (Pygmy Python)
4. 25448 Antaresia stimsoni (Stimson's Python)
5. 25319 Antaresia stimsoni subsp. orientalis (Stimson's Python)
6. 25241 Antaresia stimsoni subsp. stimsoni (Stimson's Python)
7. 25320 Aspidites melanocephalus (Black-headed Python)
8. 25331 Brachyurophis approximans (North-western Shovel-nosed Snake)
9. 25015 Carlia munda (Shaded-litter Rainbow Skink)

10. 25017 Carlia triacantha (Desert Rainbow Skink)
11. 25339 Chelodina steindachneri (Flat-shelled Turtle)
12. 25456 Crenadactylus ocellatus (Clawless Gecko)
13. 24919 Crenadactylus ocellatus subsp. horni (Clawless Gecko)
14. 24921 Crenadactylus ocellatus subsp. rostralis (Clawless Gecko)
15. 30893 Cryptoblepharus buchananii
16. 25020 Cryptoblepharus plagiocephalus
17. 30892 Cryptoblepharus ustulatus
18. 25458 Ctenophorus caudicinctus (Ring-tailed Dragon)
19. 24865 Ctenophorus caudicinctus subsp. caudicinctus (Ring-tailed Dragon)
20. 25459 Ctenophorus isolepis (Crested Dragon, Military Dragon)
21. 24874 Ctenophorus isolepis subsp. citrinus (Crested Dragon, Military Dragon)
22. 24876 Ctenophorus isolepis subsp. isolepis (Crested Dragon, Military Dragon)
23. 24882 Ctenophorus nuchalis (Central Netted Dragon)
24. 24886 Ctenophorus reticulatus (Western Netted Dragon)
25. 25036 Ctenotus duricola
26. 25462 Ctenotus grandis
27. 25041 Ctenotus grandis subsp. grandis
28. 25044 Ctenotus hanloni
29. 25045 Ctenotus helenae
30. 25052 Ctenotus leonhardii
31. 25463 Ctenotus pantherinus (Leopard Ctenotus)
32. 25060 Ctenotus pantherinus subsp. acripes (Leopard Ctenotus)
33. 25064 Ctenotus pantherinus subsp. ocellifer (Leopard Ctenotus)
34. 25070 Ctenotus robustus
35. 25072 Ctenotus rubicundus
36. 25071 Ctenotus rutilans
37. 25073 Ctenotus saxatilis (Rock Ctenotus)
38. 25074 Ctenotus schomburgkii
39. 25077 Ctenotus serventyi
40. 25465 Ctenotus uber (Spotted Ctenotus)
41. 25086 Cyclodomorphus branchialis (Gilled Slender Blue-tongue Skink) T
42. 25466 Cyclodomorphus melanops (Slender Blue-tongue)
43. 25089 Cyclodomorphus melanops subsp. elongatus (Slender Blue-tongue)
44. 25090 Cyclodomorphus melanops subsp. melanops (Slender Blue-tongue)
45. 24998 Delma elegans
46. 25000 Delma haroldi
47. 25001 Delma nasuta
48. 25002 Delma pax
49. 25004 Delma tincta
50. 25468 Demansia psammophis (Yellow-faced Whipsnake)
51. 25295 Demansia psammophis subsp. cupreiceps (Yellow-faced Whipsnake)
52. 25296 Demansia psammophis subsp. reticulata (Yellow-faced Whipsnake)

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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53. 25297 Demansia rufescens (Rufous Whipsnake)
54. 24926 Diplodactylus conspicillatus (Fat-tailed Gecko)
55. 24940 Diplodactylus pulcher
56. 24944 Diplodactylus savagei (Southern Pilbara Beak-faced Gecko)
57. 24899 Diporiphora valens (Southern Pilbara Tree Dragon)
58. 41406 Egernia cygnitos (Western Pilbara Spiny-tailed Skink)
59. 25092 Egernia depressa (Southern Pygmy Spiny-tailed Skink)
60. 25094 Egernia formosa
61. 43381 Eremiascincus pallidus (Western Narrow-banded Skink, Narrow-banded Sand

Swimmer)
62. 25109 Eremiascincus richardsonii (Broad-banded Sand Swimmer)
63. 25301 Furina ornata (Moon Snake)
64. 24956 Gehyra pilbara
65. 24958 Gehyra punctata
66. 24957 Gehyra purpurascens
67. 24959 Gehyra variegata
68. 24961 Heteronotia binoei (Bynoe's Gecko)
69. -18595 Heteronotia sp.
70. 24962 Heteronotia spelea (Desert Cave Gecko)
71. 25125 Lerista bipes
72. 25146 Lerista labialis
73. 25482 Lerista macropisthopus
74. 25151 Lerista macropisthopus subsp. fusciceps
75. 25155 Lerista muelleri
76. 25156 Lerista neander
77. 42411 Lerista timida
78. 30925 Lerista verhmens
79. 25183 Lerista zietzi
80. 25005 Lialis burtonis
81. 25238 Liasis olivaceus subsp. barroni (Pilbara Olive Python) T
82. -18565 Lucasium sp.
83. 30933 Lucasium stenodactylum
84. 30934 Lucasium wombeyi
85. 25184 Menetia greyii
86. 25491 Menetia surda
87. 25187 Menetia surda subsp. surda
88. 25495 Morethia ruficauda
89. 25193 Morethia ruficauda subsp. exquisita
90. 25498 Nephrurus wheeleri
91. 24972 Nephrurus wheeleri subsp. cinctus
92. 24976 Oedura marmorata (Marbled Velvet Gecko)
93. 25254 Parasuta monachus
94. 25510 Pogona minor (Dwarf Bearded Dragon)
95. 24907 Pogona minor subsp. minor (Dwarf Bearded Dragon)
96. 24908 Pogona minor subsp. mitchelli (Dwarf Bearded Dragon)
97. 25199 Proablepharus reginae
98. 25261 Pseudechis australis (Mulga Snake)
99. 42416 Pseudonaja mengdeni (Western Brown Snake)

100. 25263 Pseudonaja modesta (Ringed Brown Snake)
101. 25264 Pseudonaja nuchalis (Gwardar, Northern Brown Snake)
102. 25009 Pygopus nigriceps
103. 24982 Rhynchoedura ornata (Western Beaked Gecko)
104. 24927 Strophurus elderi
105. 24932 Strophurus jeanae
106. 24949 Strophurus wellingtonae
107. 25269 Suta fasciata (Rosen's Snake)
108. 25307 Suta punctata (Spotted Snake)
109. 25202 Tiliqua multifasciata (Central Blue-tongue)
110. 30814 Tympanocryptis cephalus (Pebble Dragon)
111. 24983 Underwoodisaurus milii (Barking Gecko)
112. 41426 Underwoodisaurus seorsus (Pilbara Barking Gecko) P2
113. 25209 Varanus acanthurus (Spiny-tailed Monitor)
114. 25210 Varanus brevicauda (Short-tailed Pygmy Monitor)
115. 30825 Varanus bushi (Pilbara Mulga Monitor)
116. 25211 Varanus caudolineatus
117. 25212 Varanus eremius (Pygmy Desert Monitor)
118. 25216 Varanus giganteus (Perentie)
119. 25218 Varanus gouldii (Bungarra or Sand Monitor)
120. 25524 Varanus panoptes (Yellow-spotted Monitor)
121. 25222 Varanus panoptes subsp. panoptes

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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122. 25223 Varanus panoptes subsp. rubidus
123. 25224 Varanus pilbarensis (Pilbara Rock Monitor)
124. 25526 Varanus tristis (Racehorse Monitor)
125. 25227 Varanus tristis subsp. tristis (Racehorse Monitor)
126. 25311 Vermicella snelli

Conservation Codes
T - Rare or likely to become extinct
X - Presumed extinct
IA - Protected under international agreement
S - Other specially protected fauna
1 - Priority 1
2 - Priority 2
3 - Priority 3
4 - Priority 4
5 - Priority 5

1 For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the
calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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1. 25375 Cyclorana maini (Sheep Frog)
2. 25376 Cyclorana platycephala (Water-holding Frog)
3. 25392 Litoria rubella (Little Red Tree Frog)
4. 25422 Neobatrachus aquilonius (Northern Burrowing Frog)
5. 25427 Neobatrachus sutor (Shoemaker Frog)
6. 25432 Pseudophryne douglasi (Gorge Toadlet)
7. 25445 Uperoleia russelli (Northwest Toadlet)
8. 41428 Uperoleia saxatilis (Pilbara Toadlet)

Conservation Codes
T - Rare or likely to become extinct
X - Presumed extinct
IA - Protected under international agreement
S - Other specially protected fauna
1 - Priority 1
2 - Priority 2
3 - Priority 3
4 - Priority 4
5 - Priority 5

1 For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the
calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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1. 24559 Acanthagenys rufogularis (Spiny-cheeked Honeyeater)
2. 24260 Acanthiza apicalis (Broad-tailed Thornbill, Inland Thornbill)
3. 24261 Acanthiza chrysorrhoa (Yellow-rumped Thornbill)
4. 24264 Acanthiza robustirostris (Slaty-backed Thornbill)
5. -13859 Acanthiza sp.
6. 24265 Acanthiza uropygialis (Chestnut-rumped Thornbill)
7. 25535 Accipiter cirrocephalus (Collared Sparrowhawk)
8. 24281 Accipiter cirrocephalus subsp. cirrocephalus (Collared Sparrowhawk)
9. 25536 Accipiter fasciatus (Brown Goshawk)

10. 24283 Accipiter fasciatus subsp. didimus (Brown Goshawk)
11. 25755 Acrocephalus australis (Australian Reed Warbler)
12. 25544 Aegotheles cristatus (Australian Owlet-nightjar)
13. 25647 Amytornis striatus (Striated Grasswren)
14. 24540 Amytornis striatus subsp. whitei (Striated Grasswren)
15. 24316 Anas superciliosa (Pacific Black Duck)
16. 25553 Anhinga melanogaster (Darter)
17. 24332 Anhinga melanogaster subsp. novaehollandiae (Darter)
18. 25670 Anthus australis (Australian Pipit)
19. 24599 Anthus australis subsp. australis (Australian Pipit)
20. 25528 Aphelocephala leucopsis (Southern Whiteface)
21. 25554 Apus pacificus (Fork-tailed Swift) IA
22. 24285 Aquila audax (Wedge-tailed Eagle)
23. 25538 Aquila morphnoides (Little Eagle)
24. 24340 Ardea novaehollandiae (White-faced Heron)
25. 24341 Ardea pacifica (White-necked Heron)
26. 24610 Ardeotis australis (Australian Bustard)
27. 25566 Artamus cinereus (Black-faced Woodswallow)
28. 24352 Artamus cinereus subsp. melanops (Black-faced Woodswallow)
29. 24355 Artamus minor (Little Woodswallow)
30. 24356 Artamus personatus (Masked Woodswallow)
31. 24359 Burhinus grallarius (Bush Stone-curlew)
32. 25715 Cacatua roseicapilla (Galah)
33. 24725 Cacatua roseicapilla subsp. assimilis (Galah)
34. 24726 Cacatua roseicapilla subsp. roseicapilla (Galah)
35. 25716 Cacatua sanguinea (Little Corella)
36. 24728 Cacatua sanguinea subsp. sanguinea (Little Corella)
37. 24727 Cacatua sanguinea subsp. westralensis (Little Corella)
38. 42307 Cacomantis pallidus (Pallid Cuckoo)
39. 24564 Certhionyx variegatus (Pied Honeyeater)
40. 24373 Charadrius melanops (Black-fronted Dotterel)
41. 24431 Chrysococcyx basalis (Horsfield's Bronze Cuckoo)
42. 24434 Chrysococcyx osculans (Black-eared Cuckoo)
43. 24833 Cincloramphus cruralis (Brown Songlark)
44. 24834 Cincloramphus mathewsi (Rufous Songlark)
45. 25580 Cinclosoma castaneothorax (Chestnut-breasted Quail-thrush)
46. 24289 Circus assimilis (Spotted Harrier)
47. 25675 Colluricincla harmonica (Grey Shrike-thrush)
48. 24613 Colluricincla harmonica subsp. rufiventris (Grey Shrike-thrush)
49. 24361 Coracina maxima (Ground Cuckoo-shrike)
50. 25568 Coracina novaehollandiae (Black-faced Cuckoo-shrike)
51. 24363 Coracina novaehollandiae subsp. subpallida (Black-faced Cuckoo-shrike)
52. 24416 Corvus bennetti (Little Crow)

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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53. 25593 Corvus orru (Torresian Crow)
54. 24418 Corvus orru subsp. cecilae (Western Crow)
55. 25701 Coturnix ypsilophora (Brown Quail)
56. 24420 Cracticus nigrogularis (Pied Butcherbird)
57. 25595 Cracticus tibicen (Australian Magpie)
58. 24422 Cracticus tibicen subsp. dorsalis (White-backed Magpie)
59. 24423 Cracticus tibicen subsp. tibicen (Black-backed Magpie)
60. 25596 Cracticus torquatus (Grey Butcherbird)
61. 25547 Dacelo leachii (Blue-winged Kookaburra)
62. 24304 Dacelo leachii subsp. leachii (Blue-winged Kookaburra)
63. 25673 Daphoenositta chrysoptera (Varied Sittella)
64. 24325 Dendrocygna eytoni (Plumed Whistling Duck)
65. 25607 Dicaeum hirundinaceum (Mistletoebird)
66. 24470 Dromaius novaehollandiae (Emu)
67. 25540 Elanus caeruleus (Black-shouldered Kite)
68. 24631 Emblema pictum (Painted Finch)
69. 24570 Epthianura tricolor (Crimson Chat)
70. 24837 Eremiornis carteri (Spinifex-bird)
71. 24368 Eurostopodus argus (Spotted Nightjar)
72. 25621 Falco berigora (Brown Falcon)
73. 24471 Falco berigora subsp. berigora (Brown Falcon)
74. 25622 Falco cenchroides (Australian Kestrel)
75. 24473 Falco hypoleucos (Grey Falcon) T
76. 25623 Falco longipennis (Australian Hobby)
77. 24474 Falco longipennis subsp. longipennis (Australian Hobby)
78. 25624 Falco peregrinus (Peregrine Falcon) S
79. 42314 Gavicalis virescens (Singing Honeyeater)
80. 24401 Geopelia cuneata (Diamond Dove)
81. 25585 Geopelia striata (Zebra Dove)
82. 24403 Geopelia striata subsp. placida (Peaceful Dove)
83. 24404 Geophaps plumifera (Spinifex Pigeon)
84. 24272 Gerygone (fusca) mungi (Desert Gerygone)
85. 25530 Gerygone fusca (Western Gerygone)
86. 24271 Gerygone fusca subsp. fusca (Western Gerygone)
87. -13987 Gerygone fusca subsp. mungi
88. 24443 Grallina cyanoleuca (Magpie-lark)
89. 24295 Haliastur sphenurus (Whistling Kite)
90. 24296 Hamirostra isura (Square-tailed Kite)
91. 24297 Hamirostra melanosternon (Black-breasted Buzzard)
92. 25734 Himantopus himantopus (Black-winged Stilt)
93. 24489 Hirundo ariel (Fairy Martin)
94. 25629 Hirundo nigricans (Tree Martin)
95. 24492 Hirundo nigricans subsp. nigricans (Tree Martin)
96. 24572 Lacustroica whitei (Grey Honeyeater)
97. 24367 Lalage tricolor (White-winged Triller)
98. 25661 Lichmera indistincta (Brown Honeyeater)
99. 24582 Lichmera indistincta subsp. indistincta (Brown Honeyeater)

100. 24690 Macronectes giganteus (Southern Giant Petrel)
101. 25651 Malurus lamberti (Variegated Fairy-wren)
102. 24544 Malurus lamberti subsp. assimilis (Variegated Fairy-wren)
103. 25652 Malurus leucopterus (White-winged Fairy-wren)
104. 24549 Malurus leucopterus subsp. leuconotus (White-winged Fairy-wren)
105. 25654 Malurus splendens (Splendid Fairy-wren)
106. 24583 Manorina flavigula (Yellow-throated Miner)
107. 25665 Melithreptus gularis (Black-chinned Honeyeater)
108. 24736 Melopsittacus undulatus (Budgerigar)
109. 24598 Merops ornatus (Rainbow Bee-eater) IA
110. 25542 Milvus migrans (Black Kite)
111. 24298 Milvus migrans subsp. affinis (Black Kite)
112. 25545 Mirafra javanica (Horsfield's Bushlark, Singing Bushlark)
113. 25685 Neochmia ruficauda (Star Finch)
114. 25747 Ninox connivens (Barking Owl)
115. 24819 Ninox connivens subsp. connivens (Barking Owl (southwest pop P2), Barking Owl) P2
116. 25748 Ninox novaeseelandiae (Boobook Owl)
117. 24820 Ninox novaeseelandiae subsp. boobook (Boobook Owl)
118. 24350 Nycticorax caledonicus subsp. hilli (Rufous Night Heron)
119. 24742 Nymphicus hollandicus (Cockatiel)
120. 24407 Ocyphaps lophotes (Crested Pigeon)
121. 24618 Oreoica gutturalis (Crested Bellbird)
122. 25680 Pachycephala rufiventris (Rufous Whistler)

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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123. 24624 Pachycephala rufiventris subsp. rufiventris (Rufous Whistler)
124. 24627 Pardalotus rubricatus (Red-browed Pardalote)
125. 25682 Pardalotus striatus (Striated Pardalote)
126. 24628 Pardalotus striatus subsp. murchisoni (Striated Pardalote)
127. 24629 Pardalotus striatus subsp. uropygialis (Striated Pardalote)
128. 24630 Pardalotus striatus subsp. westraliensis (Striated Pardalote)
129. 24648 Pelecanus conspicillatus (Australian Pelican)
130. 24658 Petroica cucullata (Hooded Robin)
131. 24659 Petroica goodenovii (Red-capped Robin)
132. 24667 Phalacrocorax sulcirostris (Little Black Cormorant)
133. 25699 Phalacrocorax varius (Pied Cormorant)
134. 24409 Phaps chalcoptera (Common Bronzewing)
135. 24748 Platycercus varius (Mulga Parrot)
136. 25721 Platycercus zonarius (Australian Ringneck, Ring-necked Parrot)
137. 24751 Platycercus zonarius subsp. zonarius (Port Lincoln Parrot)
138. 25703 Podargus strigoides (Tawny Frogmouth)
139. 24683 Pomatostomus superciliosus (White-browed Babbler)
140. 25706 Pomatostomus temporalis (Grey-crowned Babbler)
141. 24684 Pomatostomus temporalis subsp. rubeculus (Grey-crowned Babbler)
142. 24757 Ptilonorhynchus maculatus subsp. guttatus (Western Bowerbird)
143. 24758 Ptilonorhynchus nuchalis subsp. nuchalis (Great Bowerbird)
144. 42323 Ptilotula keartlandi (Grey-headed Honeyeater)
145. 42341 Ptilotula penicillatus (White-plumed Honeyeater)
146. 42344 Purnella albifrons (White-fronted Honeyeater)
147. 24278 Pyrrholaemus brunneus (Redthroat)
148. 24453 Rhipidura (fuliginosa) albicauda (White-tailed Fantail)
149. -14062 Rhipidura albicauda
150. 25613 Rhipidura fuliginosa (Grey Fantail)
151. 24451 Rhipidura fuliginosa subsp. alisteri (Grey Fantail)
152. 25614 Rhipidura leucophrys (Willie Wagtail)
153. 24454 Rhipidura leucophrys subsp. leucophrys (Willie Wagtail)
154. 30948 Smicrornis brevirostris (Weebill)
155. 25656 Stipiturus ruficeps (Rufous-crowned Emu-wren)
156. 24556 Stipiturus ruficeps subsp. ruficeps (Rufous-crowned Emu-wren)
157. 30870 Taeniopygia guttata (Zebra Finch)
158. 30871 Taeniopygia guttata subsp. castanotis (Zebra Finch)
159. 24845 Threskiornis spinicollis (Straw-necked Ibis)
160. 42351 Todiramphus pyrrhopygius (Red-backed Kingfisher)
161. 25549 Todiramphus sanctus (Sacred Kingfisher)
162. 24808 Tringa nebularia (Common Greenshank) IA
163. 25761 Turnix varia (Painted Button-quail)
164. 24851 Turnix velox (Little Button-quail)
165. 25762 Tyto alba (Barn Owl)

Conservation Codes
T - Rare or likely to become extinct
X - Presumed extinct
IA - Protected under international agreement
S - Other specially protected fauna
1 - Priority 1
2 - Priority 2
3 - Priority 3
4 - Priority 4
5 - Priority 5

1 For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the
calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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1. 24251 Bos taurus (European Cattle) Y
2. 24254 Camelus dromedarius (Dromedary, Camel) Y
3. 25454 Canis lupus (Dog, Dingo) Y
4. 24039 Canis lupus subsp. dingo (Dingo) Y
5. 24181 Chaerephon jobensis (Northern Freetail-bat)
6. 24186 Chalinolobus gouldii (Gould's Wattled Bat)
7. 24187 Chalinolobus morio (Chocolate Wattled Bat)
8. 24091 Dasykaluta rosamondae (Little Red Kaluta)
9. 24093 Dasyurus hallucatus (Northern Quoll) T

10. 24257 Equus asinus (Donkey) Y
11. 24258 Equus caballus (Horse) Y
12. 24041 Felis catus (Cat) Y
13. 24217 Leggadina lakedownensis (Short-tailed Mouse, Karekanga) P4
14. 24180 Macroderma gigas (Ghost Bat) P4
15. 25489 Macropus robustus (Euro)
16. 24135 Macropus robustus subsp. erubescens (Euro, Biggada)
17. 24136 Macropus rufus (Red Kangaroo, Marlu)
18. 24182 Mormopterus beccarii (Beccari's Freetail-bat)
19. 24223 Mus musculus (House Mouse) Y
20. 24095 Ningaui timealeyi (Pilbara Ningaui)
21. 24224 Notomys alexis (Spinifex Hopping-mouse)
22. 25500 Nyctophilus bifax (Eastern Long-eared Bat) Y
23. 42365 Nyctophilus daedalus (Northwestern Long-eared Bat)
24. 24194 Nyctophilus geoffroyi (Lesser Long-eared Bat)
25. 24085 Oryctolagus cuniculus (Rabbit) Y
26. 24144 Petrogale rothschildi (Rothschild's Rock-wallaby)
27. 24101 Planigale ingrami (Long-tailed Planigale)
28. 24105 Pseudantechinus roryi (Rory's Pseudantechinus)
29. 24106 Pseudantechinus woolleyae (Woolley's Pseudantechinus)
30. 24233 Pseudomys chapmani (Western Pebble-mound Mouse, Ngadji) P4
31. 24234 Pseudomys delicatulus (Delicate Mouse)
32. 24235 Pseudomys desertor (Desert Mouse)
33. 24237 Pseudomys hermannsburgensis (Sandy Inland Mouse)
34. 24239 Pseudomys nanus (Western Chestnut Mouse)
35. 43368 Rhinonicteris aurantia (Orange Leafnosed-bat) T
36. 24174 Saccolaimus flaviventris (Yellow-bellied Sheathtail-bat)
37. 24200 Scotorepens greyii (Little Broad-nosed Bat)
38. 24109 Sminthopsis dolichura (Little long-tailed Dunnart)
39. 24116 Sminthopsis macroura (Stripe-faced Dunnart)
40. 24117 Sminthopsis ooldea (Ooldea Dunnart)
41. 24120 Sminthopsis youngsoni (Lesser Hairy-footed Dunnart)
42. 24185 Tadarida australis (White-striped Freetail-bat)
43. 24175 Taphozous georgianus (Common Sheathtail-bat)
44. 24176 Taphozous hilli (Hill's Sheathtail-bat)
45. 24205 Vespadelus finlaysoni (Finlayson's Cave Bat)
46. 24248 Zyzomys argurus (Common Rock-rat)
47. -18340 Zyzomys sp. Y

Conservation Codes
T - Rare or likely to become extinct
X - Presumed extinct
IA - Protected under international agreement
S - Other specially protected fauna
1 - Priority 1

NatureMap is a collaborative project of the Department of Environment and Conservation, Western Australia, and the Western Australian Museum.
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Summary of Past Survey Effort for the 
Northern Quoll 
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Surveys relevant to Northern Quoll and key findings are summarised below. 
 

Survey Effort and key findings including other saxicoline species 
Mining Area C Biological 
Survey (Ecologia 1998) 

1,180 Elliott (medium) trap nights though not all would have 
been in core habitat for Northern Quoll. 
No Northern Quoll recorded though survey did record 
Zyzomys argurus. 

Area C: Deposits D, E 
and F Biological Survey 
(Ecologia 2004) 

840 Elliott (medium) trap nights though not all would have 
been in core habitat for Northern Quoll. 
No Northern Quoll were recorded though Zyzomys argurus 
was recorded from two sites. 

Area C: R Deposit Fauna 
Assessment (ENV 2007) 

100 cage and 185 Elliott trap nights. 
No Northern Quoll recorded though Zyzomys argurus was 
recorded. 

Area C Mining Operation 
Environmental 
Management Plan 
(Revision 4) A, D, P1 and 
P3 Deposits: Terrestrial 
Vertebrate Fauna 
Assessment (Outback 
Ecology 2008). 

48 cage and 590 Elliott trap nights though not all would have 
been in core habitat for Northern Quoll.   
No Northern Quoll recorded, three Zyzomys argurus recorded. 

Area C and Surrounds 
Fauna Study (Biologic 
2011) 

The survey actively targeted Northern Quoll.  216 cage and 
2,160 Elliott trap nights, motion sensitive cameras and 
searches for scats.  No Northern Quoll were recorded. 
Recorded 11 Zyzomys argurus and a single Pseudantichinus 
wooleyae. 

Southern Flank Fauna 
Study (Biologic 2012) 

The survey included targeted searches for Northern Quoll.  280 
cage and 2,800 Elliott trap nights.  
A scat identified as belonging to a Northern Quoll6 was 
collected from 693432E 7459392N. Survey also recorded 
Zyzomys argurus. 

South Flank Targeted 
Northern Quoll Survey 
(Biologic 2013) 

Survey designed to meet survey effort as discussed by 
DSEWPaC (2011).  3,535 cage trap nights completed, 
targeted searches totalling 320 hours and 97 nights of motion 
camera use. 
No records of Northern Quoll. 

 
 
 

                                                        
6 Northern Quoll hair was found within the scat. 




