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Vertebrate Impact Assessment Memorandum – MRC Munglinup Graphite Project  
29 May 2020 

To: Belinda Bastow – Advisor to MRC Graphite Pty Ltd 

Company: Integrate Sustainability 

Email: belinda@integratesustainability.com.au 

From: Dr Ron Firth – Director and Principal Ecologist 

Company: Western Ecological 

Email: ron@westernecological.com.au 

Western Ecological Reference: MRC Graphite M01  

 

Dear Belinda, 

                     Please find below our vertebrate impact assessment (or ecological impact assessment) memorandum report 
(the memo) for the MRC Graphite Munglinup project as outlined in the scope of works (SoW) provided to Western Ecological 
by Integrate Sustainability. The memo report will include the following aspects:  

• Background information on the project  
• Summary of the recent level 2 fauna survey undertaken by Western Ecological  
• Overview of the impact assessment 
• Types of potential impacts 
• Potential impacts on fauna habitats 
• Potential impacts on conservation significant fauna (those jointly listed under the EPBC Act and BC Act). 

It is important to note that this is an impact assessment memo report and not a detailed impact assessment report, 
consequently we have not covered certain aspects in as much detail as might typically be addressed in impact assessment, 
and others not at all (e.g. cumulative impacts or the level of certainty with which the impacts could be defined). Potential 
impacts assessed as a result of the proposed project will focus on habitats and conservation significant species.  

Background 
MRC Graphite Pty Ltd (MRCG) is planning on developing its Munglinup Graphite Project (the Project) 4 km north of Munglinup 
and 85 km east of Ravensthorpe and 105 km west Esperance in the South Coast region of Western Australia (WA) (Figure 
1). 

The Project is situated within Mining Reserve R24714 and is covered by mining and exploration lease M74/245 and 
miscellaneous leases L74/55, L74/56, G74/9. MRCG, intends to mine for graphite in open cut pits over a period of 10 -15 
years. The mine will include waste rock piles and stockpiles, a tailings storage facility, processing plant, power generation 
plant, workshops, administration buildings and roads (haul and light vehicle). The proposed activities encompass a 
development envelope of about 650 ha with an indicative disturbance footprint of approximately 350 ha (Figure 1).  

There have been a number of previous vertebrate assessments undertaken in and surrounding the development footprint and 
these surveys include: 

• Ecologia Environment (Ecologia) (2015). Munglinup Graphite Project Flora and Fauna Assessment. Unpublished 
report prepared for Gold Terrace Pty Ltd, March 2015.  

• Red Dog Environmental (2018a). Munglinup Complimentary Fauna Assessment – Munglinup Graphite Project. 
Unpublished report prepared for MRC Graphite Pty Ltd, December 2018. 

• Red Dog Environmental (2018b). Munglinup Extended Fauna Assessment E74/565 – Munglinup Graphite Project. 
Unpublished report prepared for MRC Graphite Pty Ltd, December 2018. 
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The previous surveys used various techniques in order to document the fauna of the study area, which included: 

• Acoustic recording units (for microbats)  
• Camera traps (for all fauna – particularly nocturnal and more cryptic species)  
• Bird census  
• Opportunistic observations (all fauna) 
• Black Cockatoo habitat mapping 
• Targeted conservation significant searches in specific habitats. 

The previous surveys did not use traps (cage traps, Elliott traps, pitfall traps and funnel traps) during the assessments and as 
such the fauna that was recorded was limited in scope to some extent.  

Fauna of conservation significance, including those listed under the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act), and those listed as Priority species by the WA Department of Biodiversity and Attractions 
(DBCA) recorded in the previous surveys listed above include: 

• Malleefowl (Leipoa ocellata) sighting (Ecologia 2015) 
• Carnaby’s Black Cockatoo (Carnaby’s Cockatoo, Calyptorhynchus latirostris) (Red Dog Environmental 2018b) 
• Quenda (Isoodon fusciventer) diggings (Ecologia 2015, Red Dog Environmental 2018b). 

The Project was referred to the WA Environmental Protection Authority (EPA) under Section 38 of the Environmental 
Protection Act 1986 (EP Act) and to the Commonwealth Department of the Environment and Energy (DEE) (now the 
Department of Agriculture, Water and the Environment [DAWE])  under Section 68 of the EPBC Act in November 2018.  

In July 2019, the EPA and DEE (now DAWE) requested a level 2 terrestrial fauna survey be completed with targeted work 
relating to threatened species likely to occur within the project area, specifically the Malleefowl, Chuditch (Dasyurus geoffroii), 
Red-tailed Phascogale (Phascogale calura) and Black Cockatoos.  
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Level 2 Terrestrial Fauna Survey 

This section helps provide some context on the habitats and vertebrate fauna present in the study area and is a summary of 
the recent level 2 terrestrial fauna survey undertaken by Western Ecological at MRCGs Munglinup site (Western Ecological 
2020). The study area was approximately 2,419.5 ha and surrounded the development envelope (Figure 1). 

Western Ecological was commissioned in late August 2019 to undertake the level 2 fauna survey and targeted assessments 
for the Malleefowl, Black Cockatoos, Chuditch, and Red-tailed Phascogale as outlined in the Scope of Works (SoW) provided 
by Integrate Sustainability.  

Searches of DBCA threatened fauna database, NatureMap, and the EPBC Protected Matters Search Tool (EPBC PMST) 
were undertaken to identify fauna species of conservation significance potentially occurring in and near the study area. 

The conservation significant species (Malleefowl, Black Cockatoos [primarily Carnaby’s Cockatoo], Chuditch and Red-tailed 
Phascogale) specifically being targeted during this assessment had already been decided a priority, with this decision being 
based, in part, on the three past fauna assessments, previous database searches and known habitats present as a result of 
the previous assessments.  

Regional threatened species habitat assessments were undertaken at 43 different locations from the 13-16 September 2019 
(Figure 2). In order to provide some context at a regional scale, habitat assessments for the Malleefowl, Carnaby’s Cockatoo, 
Chuditch and Red-tailed Phascogale were undertaken outside of the study area in native vegetation patches within a 20 km 
radial search area. Camera traps were placed out at 10 locations during the same period in different habitats across the study 
area from September to December 2019.  

A level 2 fauna survey was undertaken in the study area and this included trapping for 10 nights at 12 systematic sites (6-20 
November 2019), camera traps, SM4 acoustic units, habitat assessments, nocturnal spotlighting, opportunistic observations 
and photo points (see Figure 3 for the location of these fauna assessment sites).  

A total of 17 species (including introduced) were able to be identified from images taken by camera traps. The Western Grey 
Kangaroo (Macropus fuliginosus) was captured on the greatest number of cameras, followed by the Grey Currawong 
(Strepera versicolour), Cat (Felis catus), Fox (Vulpes vulpes) and Echidna (Tachyglossus aculeatus). One species of 
conservation interest was recorded on the camera traps, the (Priority 4 listed [P4]) Western Brush Wallaby (Notamacropus 
irma).  

One amphibian species was recorded during the field assessment, 22 reptile species from eight families were recorded, 47 
bird species were recorded from 25 families, and 17 mammal species from 11 families were recorded (this includes six species 
of microbat). 

During the trapping programme a total of 23 species were captured across the 12 trap sites (each site was left open for 10 
nights). The most frequently captured species was the Western Three-lined Skink (Acritoscincus trilineatus) with 54 captures, 
followed by the Southern Four-toed Slider (Lerista dorsalis) with 40 captures and the third most frequently captured species 
was the South-western Odd-striped Ctenotus (Ctenotus impar) with 24 captures. These three most frequently captured 
species accounts for half of the total captures. Only one species captured in the traps is of conservation interest and that was 
the P4 listed Western Mouse (Pseudomys occidentalis). 

Six broad fauna habitats were identified in the study area (Figure 3): 

• Mallee shrubland 
• Open mallee shrubland 
• Eucalyptus woodland 
• Tall mallee shrubland 
• Major drainage line 
• Drainage line 

The targeted threatened fauna habitat assessments that were undertaken regionally and in the study area, have concluded 
the following: 



 
 
Prepared for MRC Graphite 

Memorandum – MRCG Munglinup Vertebrate Impact Assessment 5
   

• Baudin’s Cockatoo (Calyptorhynchus baudinii) is considered Unlikely to occur in the study area. 
• Potential Malleefowl habitat in the study area has been divided into potential breeding habitat – which is the 

combination of Eucalyptus woodland and Tall mallee shrubland. And the other areas are potential foraging habitat 
and they are the combination of all the other habitat types that have been described for the study area.  

• The study area is considered to occur in the non-breeding range of Carnaby’s Cockatoo. None of the habitats in 
the study area have trees that are large enough to have hollows that are suitable for nesting.  

• A map of potential Carnaby’s Cockatoo foraging habitat has been developed. The Open mallee shrubland habitat 
has been assessed to be potential foraging habitat. 

• A map of potential Chuditch habitat has been developed. Potential den habitat in the study area is Eucalyptus 
woodland and potential foraging habitat is all the other habitats combined. The likelihood of the Chuditch occurring 
in the study area is considered Possible.  

• A map of potential Red-tailed Phascogale habitat has been developed. Potential den habitat in the study area is 
Eucalyptus woodland and potential foraging habitat is all the other habitats combined. The likelihood of the Red-
tailed Phascogale occurring in the study area is considered Unlikely.  

Please refer to Western Ecological (2020) report for a detailed description of the level 2 fauna survey undertaken in the study 
area. 
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Overview  
Ecological impact assessment (EIA) is about predicting the impacts of a development on habitats and species which are 
known to be present and which might be present in the impact area and surrounds. In this case the development foot print 
and also surrounding the development footprint (i.e. the study area). EIA also involves describing those impacts and making 
a statement about the level of probability of the impact occurring and also how confident the ecologist/zoologist is in their 
predictions; and stating how significant the impacts are likely to be for the sites, species or habitat being assessed. 
Consequently, ecological consultants must be able to predict future changes on ecosystems/habitats and populations once a 
development has happened (Hill & Arnold 2012). Predictions can be relatively straightforward with direct impacts such as loss 
of habitat as a result of clearing vegetation. However, development impacts can be indirect, subtle, cumulative or develop 
over several years following construction or commencement of the development. In these situations, a possible mechanism 
for the impact to occur might be identifiable, however, the actual likelihood of occurrence and its severity are much harder to 
predict (if not impossible) (Hill & Arnold 2012).  

Preferably EIA is undertaken in a scientifically rigorous and methodical way, whilst at the same time recognising that 
consultants often have to rely on professional judgement i.e. based in part on experience. This is because the scientific studies 
on the effects of the specific development, or impacts more generally are not known, nor are they expected or required by 
the regulators.  

Furthermore, a review to test the accuracy of the predictions of the ecologist/zoologist made in the EIA following completion 
of the development is very rarely undertaken, which means our capacity to predict the future is not tested and therefore 
remains unknown. Although access to the full breadth of scientific literature is often not available to the staff of ecological 
consultancies, it is best practice to search the available scientific literature to see whether comparative problems have been 
studied, the results of which might then be used with appropriate caveats to predict the impacts in our own particular case. 
Occasionally, we will find a paper which will go some way to answering our question but this rarely happens (Hill & Arnold 
2012).  

In addition, for many species, particularly small and cryptic species such as skinks (and for species where detectability might 
be low), the autecology is unknown and often broad generalisations are made, or are based on one species that might belong 
in the same genera or family. This can also often apply to conservation significant species because their populations might 
be few and low in number, consequently, relatively little is known about their ecology.  

With the above limitations in mind this impact assessment will take into account potential impacts associated with the project, 
noting that the focus will be on fauna habitats and conservation significant species (those listed under the EPBC Act) that 
have been recorded in the study area or that were considered as part of the recent level 2 fauna survey (Western Ecological 
2020). 
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Potential Impacts 

Potential impacts to fauna associated with the development may be broadly described as direct and indirect and these will be 
outlined below in Table 1 (there may be other impacts that we have not contemplated). Please note that not all of the potential 
impacts may affect all fauna or the conservation significant fauna discussed further below. 

Table 1. Potential impacts (direct and indirect) to fauna associated with the development. 

Type of Potential Impact Direct  
Impact 

Indirect 
Impact 

Vegetation clearing and fragmentation – results in the direct loss of species and 
their habitats or a reduction in habitat condition in adjacent areas (edge effects).   

Noise – species using audible cues for breeding such as birds may experience 
disruption to breeding cycles or reduced breeding success (could cause 
disturbance to individuals and may change behaviour). 

  

Vibration – animals may avoid areas subject to increased vibration.   

Dust – increased dust might result interfere with echolocation in bats, which may 
result in reduced navigation ability or disturbance responses. Dust may modify 
habitat due to degradation of vegetation or topsoil modification. 

  

Light spill – could cause disturbance to light sensitive species or other 
behavioural changes. May cause changes in prey item distribution and 
aggregation for insectivorous species, resulting in changes to foraging behaviour. 

  

Vehicles – collisions with animals.   

Linear infrastructure - such as haul roads and light vehicle roads may reduce or 
impede individual movement resulting from the introduction of infrastructure. 

  

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

  

Dewatering and or water discharge – could lead to habitat modification in 
riparian systems arising from local hydrological changes; some potential for loss of 
canopy tress and artificial enhancement of permanent pools and other aquatic 
habitats. 

  

Changed fire regimes – habitat modification can arise from more frequent fires, 
reducing vegetation diversity and structure and favouring fire tolerant fauna 
species. Conversely, infrequent burning can lead to denser vegetation and high 
fuel loads, leading to decreased diversity and fire intolerant fauna and the risk of 
hotter and more widespread wildfires when a fire does occur. 
 

  

Introduced fauna – predation of native fauna and competition for resources with 
native species. The potential for the introduction of disease. Poisoning of native 
species could also potentially occur as an indirect outcome of introduced fauna 
management. 

  

Weeds – can lead to habitat modification by reducing flora diversity and 
consequently fauna diversity. Can alter fuel loads and fire intensity.    
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Despite all of the potential direct and indirect impacts mentioned above in Table 1 it is worth noting that vegetation clearing/ 
habitat loss and degradation is the most important factor in the continuing decline of nearly all species of conservation 
significance (Garnett et al. 2011, Woinarski et al. 2014, Chapple et al. 2019). 

Potential Impacts – Fauna Habitats 

The potential impacts to fauna habitat are related to how much habitat is available locally (in the development envelope and 
adjacent study area) and regionally, the fauna they support and the degree of impact from the proposed development (the 
assumption here is removal of vegetation). The focus will be on conservation significant species that may occur in the various 
habitat types and what the potential impact from clearing vegetation in these habitats might be (with this based on the level 2 
fauna survey report [Western Ecological 2020]).  

Please note that approximately 350 ha (or about 54%) of vegetation may be removed in the development envelope. At this 
stage Western Ecological is unaware of what areas in the development envelope will be cleared of vegetation (noting that 
there has already been some disturbance associated with historic and current exploration activities). 

Six broad fauna habitats were identified in the study area: 

• Mallee shrubland 
• Open mallee shrubland 
• Eucalyptus woodland 
• Tall mallee shrubland 
• Major drainage line 
• Drainage line. 

For a more detailed description of these habitats, their distribution in the study area and development envelope refer to Figure 
3 above and Western Ecological (2020). The extent of each habitat type in the study area and development envelope can be 
seen below in Table 2 (Figure 3 and Figure 4). 

Table 2. Fauna habitat type and the extent in the study area and development envelope. 

Fauna habitat type Habitat extent in the study area 
(Ha) (this excludes the 
development envelope) 

Habitat extent in the development 
envelope (Ha)  

Mallee shrubland 1063.37 491.33  
 Open mallee shrubland 393.70 26.90  
 

 

Eucalyptus woodland 186.69 41.91  
 

 

Tall mallee shrubland 22.85 80.25  
 

 

Major drainage line 70.79 4.61  
 

 
 

Drainage line 36.92 1.18  
 

 

Total 1774.32 646.2  
 

Potential impacts to fauna habitat are based on the following broad impact criteria below in Table 3 (noting that this impact 
criteria would be best described as qualitative). 
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Table 3. Impact criteria for fauna habitat.  

Impact category Description of the impact category 

 

 
Low 

The habitat is widespread in areas adjacent to the development envelope/impact area i.e. 
the study area and in the region. There is none or limited suitable habitat for conservation 
significant species* in the impact area and immediately surrounding it i.e. study area. 
Conservation significant species have not been recorded in the habitat in the proposed 
impact area or immediately surrounding it. The habitat may be potentially suitable for 
foraging by conservation significant species but not for shelter sites or breeding.  

Moderate 

The habitat is widespread in areas adjacent to the development envelope/impact area and 
in the region. There is extensive suitable habitat (foraging) for conservation significant 
species in the impact area and immediately surrounding it. Conservation significant 
species have been recorded in relatively low numbers in the habitat in the impact area or 
areas immediately adjacent to it i.e. the study area. The habitat is sensitive to disturbance 
and important for environmental and biological/ecological processes. 

 
High 

The habitat is limited in the impact area and immediately adjacent to it i.e. the study area 
and region. The habitat is suitable for foraging and or breeding by conservation significant 
species and they have been commonly recorded in the habitat. The habitat is sensitive to 
disturbance and important for environmental and biological/ecological processes. 

*Refers to species listed under the EPBC Act. 
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Table 4. Fauna habitat type and potential impact, and conservation significant species that may use them. 

Fauna 
habitat 

type 

Fauna habitat representation and potential impact Conservation significant species – potential use 

Mallee 
shrubland 

This habitat is the most extensive in the development envelope and study area and is 
highly variable in structure primarily as a result of previous fires (see Table 2, Figures 3 
and 4 and Western Ecological [2020]). The extent to which this habitat is represented 
in the local region has not been mapped and consequently quantified. However, a 
regional habitat assessment was undertaken for threatened species at 43 locations 
within a 20 km radius of the study area (Western Ecological 2020). Of these 43 
locations, 15 were considered Mallee shrubland.  The study area sits within the 
Esperance 2 (ESP02 – Recherche subregion) which forms part of the Esperance 
Plains Bioregion (Comer et al. 2001). Vegetation in this subregion is predominantly 
comprised of heath, coastal dune scrub, mallee (equivalent to Mallee Shrubland here), 
mallee-heath and granite heath. Given the extent of Mallee shrubland in the study area 
and in the region, the potential impacts associated with clearing vegetation on this 
habitat are considered low. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No species of conservation significance have been recorded in this habitat in 
the development envelope or in the study area. This habitat could potentially 
be used as forging habitat for the Malleefowl. However, the vegetation is too 
dense for mound construction and no mounds have been recorded in the study 
area or development envelope. Hollows of any significant size (in trees) are 
absent in this habitat, as are hollow logs and there are no large rock piles or 
crevices suitable for denning. Consequently, this habitat is not suitable for 
denning in by conservation significant species such as the Chuditch and Red-
tailed Phascogale, but it could potentially be used as foraging habitat (though 
this is unlikely – see Western Ecological [2020]). There may be some plant 
species suitable for foraging by Carnaby’s Cockatoo in this habitat, but they 
are very limited and often correspond to Open mallee shrubland transitions 
zones. This habitat is not the preferred habitat of conservation significant fauna 
being assessed. 
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Fauna 
habitat 

type 

Fauna habitat representation and potential impact Conservation significant species – potential use 

Open 
mallee 
shrubland 
 
 
 

 
 
 

 
 

 

 
This habitat is the fourth most extensive in the development envelope and is the 
second most common in the study area. It is primarily located in the north east where a 
haul road is proposed (Table 2 and Figure 4). This habitat is the second most 
extensive in the study area (Figure 3), and parts of it likely represents Kwongkan 
shrubland (Woodman Environmental 2019).  The extent to which this habitat is 
represented in the local region has not been mapped and consequently quantified. 
However, a regional habitat assessment was undertaken for threatened species at 43 
locations within a 20 km radius of the study area (Western Ecological 2020). Of these 
43 locations, eight were considered Open mallee shrubland. This habitat is foraging 
habitat for Carnaby’s Cockatoo as it includes Eucalyptus pleurocarpa many 
Proteaceous shrubs such as Banksia sp., Hakea sp., Lambertia sp. and other species 
that Carnaby’s Cockatoos are known to forage on. Impacts as a result of vegetation 
clearing to this habitat type are therefore considered moderate at a local scale, with 
approximately 26.90 ha occurring the development envelope. At a regional scale 
impacts are considered low. 

Kwongkan heath has been identified in the study area (Woodman 
Environmental 2019), and much of the Open mallee shrubland is analogous 
with this vegetation type. Carnaby’s Cockatoos are known to forage in this 
vegetation community type; therefore, foraging habitat is known to be present 
and has been identified in previous surveys (Red Dog Environmental 2018b). 
This habitat could potentially be used as forging habitat for the Malleefowl; 
however, the vegetation is too dense for mound construction and no mounds 
have been recorded in the study area or development envelope. Hollows of 
any significant size (in trees) are absent in this habitat, as are hollow logs and 
there are no large rock piles or crevices suitable for denning. Consequently, 
this habitat is not suitable for denning in by conservation significant species 
such as the Chuditch and Red-tailed Phascogale, but it could potentially be 
used as foraging habitat (though this is unlikely – see Western Ecological 
[2020]). This habitat is not the preferred habitat of conservation significant 
fauna being assessed. 
 
 Eucalyptus 

woodland 
 

 
 
 

 
 
 

 

Eucalyptus woodland is the third most extensive habitat in the development envelope 
and in the study area (see Table 2, Figures 3 and 4 and Western Ecological [2020]). 
The extent to which this habitat is represented in the local region has not been 
mapped. However, a regional habitat assessment was undertaken for threatened 
species at 43 locations within a 20 km radius of the study area (Western Ecological 
2020). Of these 43 locations, six were considered Eucalyptus woodland. This habitat 
primarily occurs along the Munglinup creek and in the north west of the development 
envelope (Figures 3 and 4). Given the extent of Eucalyptus woodland in the study area 
and in the region, the potential impacts associated with clearing vegetation in this 
habitat in the study area and in a regional context are considered low. 
 
 
 
 
 
 
 
 
 
 

 

No species of conservation significance have been recorded in this habitat in 
the development envelope or in the study area. The ground cover is relatively 
dense and consists of sedges and some grass with relatively lots of litter on 
the ground. Hollows of a significant size are absent but there were some small 
hollows and a few hollow logs in this habitat (Western Ecological 2020 draft), 
consequently there could potentially be some suitable but very limited habitat 
for denning in by conservation significant species such as the Chuditch and 
Red-tailed Phascogale (it could also be used as foraging habitat). Litter and 
soil suitable for Malleefowl mound construction is present, but there may not 
be sufficient vegetation cover in the midstorey (it may be too open). There are 
no foraging species for Carnaby’s Cockatoo in this habitat. This habitat is not 
the preferred habitat of conservation significant fauna being assessed in this    
document. 
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Fauna 
habitat 

type 

Fauna habitat representation and potential impact Conservation significant species – potential use 

Tall mallee 
shrubland 

This habitat is the second most extensive in the development envelope and the 
smallest in the study area (see Table 2, Figures 3 and 4 and Western Ecological [2020 
draft]). The extent to which this habitat is represented in the local region has not been 
mapped and consequently quantified. However, a regional habitat assessment was 
undertaken for threatened species at 43 locations within a 20 km radius of the study 
area (Western Ecological 2020). Of these 43 locations, four were considered Tall 
mallee shrubland. The midstorey cover varies from almost absent to moderate and is 
dominated by Myrtaceous shrubs, including Melaleuca sp. Ground cover species are 
almost entirely absent and there is a thick layer of leaf litter, but there are no hollows in 
trees or hollow logs. Malleefowl mound construction could be possible due to the 
quantity of litter, soil and sand and vegetation cover in the canopy, however, there is 
not a lot of space between tree stems. Ecologia (2015) recorded a Malleefowl moving 
through this habitat in December 2014. Given the one Malleefowl record, impacts to 
this habitat as a consequence of vegetation removal at the study area scale are 
considered moderate, but low in a regional context. 
 

There is the one Malleefowl record from 2014 (Ecologia 2015). Hollows of any 
significant size (in trees) are absent in this habitat, as are hollow logs and there 
are no large rock piles or crevices suitable for denning. Consequently, this 
habitat is not suitable for denning in by conservation significant species such 
as the Chuditch and Red-tailed Phascogale, but it could potentially be used as 
foraging habitat (though this is unlikely – see Western Ecological [2020]). 
There are no foraging species for Carnaby’s Cockatoo in this habitat. This 
habitat is not the preferred habitat of conservation significant fauna being 
assessed. 
 
 

Major 
drainage 
line 

This habitat is the second smallest in the development envelope and the fourth largest 
in the study area (see Table 2, Figures 3 and 4 and Western Ecological [2020]). The 
extent to which this habitat is represented in the local region has not been mapped and 
consequently quantified. However, a regional habitat assessment was undertaken for 
threatened species at 43 locations within a 20 km radius of the study area (Western 
Ecological 2020). Of these 43 locations, four were considered to be Major drainage 
line. This habitat is restricted to the edges of Munglinup River bank and is in part 
defined by its position in the landscape and structures such as rock piles and crevices 
that do occur along some sections, particularly the northern end of the study area 
where the elevation is greater than at the southern end. Vegetation along the riparian 
zone in areas such as the Munglinup River are important interfaces between terrestrial 
and aquatic environments as they filter sediment (nutrient filters) and help reduce 
waterflow and consequently erosion (act as physical buffers) (Naiman & Decamps 
1997; Pusey & Arthington 2003). Vegetation and fauna diversity are often high in 
riparian zones. Consequently, impacts to this habitat as a result of vegetation clearing 
would be considered moderate to high. 
 

There were some small rock crevices that could potentially support den sites 
for the Chuditch, but these were limited. There were no observable hollows 
suitable for the Red-tailed Phascogale to den in. Malleefowl mounds are 
unlikely to be constructed adjacent to a river as rises in water levels may wash 
away mounds. This habitat is not the preferred habitat of conservation 
significant fauna being assessed in this document. 
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Fauna 
habitat 

type 

Fauna habitat representation and potential impact Conservation significant species – potential use 

Drainage 
line 

This habitat is the smallest in the development envelope and second smallest in the 
study area (see Table 2, Figures 3 and 4 and Western Ecological [2020]). This habitat 
is restricted to relatively small drainage (creek) channels in two locations in the 
development footprint – one in the proposed haul road in the north east and the other 
in the north west (Figure 4). The extent to which this habitat is represented in the local 
region has not been mapped and consequently quantified. However, a regional habitat 
assessment was undertaken for threatened species at 43 locations within a 20 km 
radius of the study area (Western Ecological 2020). Of these 43 locations none were 
located in Drainage line habitat. As with large water courses these smaller water 
courses are important, but to a less extent, given water flows are ephemeral and 
vegetation is not as distinct or the zone as wide as Major drainage line habitat. 
Consequently, impacts to this habitat as a result of vegetation clearing would be 
considered low to moderate given that no species of conservation significant fauna is 
restricted to this habitat.  
 
 

There were no rock crevices, hollow logs observable hollows in trees that were 
suitable for either the Chuditch or Red-tailed Phascogale to den in. Vegetation 
too thick in the midstorey for Malleefowl to build mounds. Further to this 
Malleefowl mounds are unlikely to be constructed adjacent to a creek as rises 
in water levels may wash away mounds. This habitat is not the preferred 
habitat of conservation significant fauna being assessed in this document. 
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Potential Impacts – Conservation Significant Fauna  
Potential impacts to fauna associated with the development may be broadly described as direct and indirect as outlined above 
in Table 1. These potential impacts will be considered for each conservation species where deemed relevant as will the scale 
of the potential impact. The scale of the potential impact on conservation significant fauna is defined qualitatively (Table 5). 

Table 5. Scale of potential impact and its definition.  

Impact Scale Definition of impact scale   

Insignificant Displacement or loss of condition in individual animals with no detectable impact to a local 
population or the preferred habitat of a conservation species*. 

Low Loss of individuals but no measurable change in local population size and where the effect 
is short–term and there is a detectable, but small impact to preferred habitat. 
 Moderate A demonstratable change in the local population size but not at the species level and 
where the long-term effect to a local population and its preferred habitat is considerable. 
 High There is a change in conservation status of the species and loss of a local population and 
a large impact to preferred habitat. 
 *Species refers to conservation significant species listed under the EPBC Act. 

As mentioned in the overview section the focus will be on conservation significant species listed under the EPBC Act that 
have been recorded in the study area or that were considered as part of the recent level 2 fauna survey (Western Ecological 
2020). These conservation significant species are: 

• Malleefowl – Vulnerable under the EPBC Act  
• Forked-tailed Swift – Migratory under the EPBC Act 
• Baudin’s Cockatoo – Endangered under the EPBC Act 
• Carnaby’s Cockatoo – Endangered under the EPBC Act 
• Chuditch – Vulnerable under the EPBC Act 
• Red-tailed Phascogale – Vulnerable under the EPBC Act. 

Please note that the species are also listed under the Western Australia Biodiversity Conservation Act 2016 (BC Act), with 
their threat category corresponding to the EPBC Act threat category, apart from the Red-tailed Phascogale which is listed as 
a species of special conservation interest (conservation dependent fauna) under the BC Act. 

The potential impacts table below summarises the ecology of each conservation significant species for context as the ecology 
determines to some extent the impacts that apply to each species. 

Not all of the species being assessed here have been recorded in the development envelope or in the study area, as a result 
we have provided a likelihood of occurrence for each species based on the following criteria:  

• Recorded: Recorded during the field survey or site reconnaissance 
• Likely: Suitable habitat is present in the study area and the study area is in the species’ known distribution 
• Possible: Limited or no suitable habitat is present in study area, but is nearby. The species has good dispersal 

abilities and is known from the general area 
• Unlikely: No suitable habitat is present in study area but is nearby, the species has poor dispersal abilities, but is 

known from the general area; or suitable habitat is present, however, the study area is outside of the species’ known 
distribution. 

Accompanying the likelihood of occurrence determination is information on database records, survey results and habitats to 
help further explain the decision. 
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Table 6. Potential impacts to conservation significant species. 

Species Summary of ecology Likelihood of occurrence Potential impacts  Scale of Impact 
Malleefowl These birds have a relatively large home 

range that can be up to 4 km2 in low rainfall 
areas (Booth 1987). 
Malleefowl prefer habitat with a dense 
canopy and an open ground layer in which 
they can construct their mounds 
(Benshemesh 2007). Benshemesh (1992) 
also found that dense canopy cover was 
the most important feature associated with 
high breeding densities at sites in Victoria. 
Fire history is also important with 
Malleefowl birds preferring old growth (i.e. 
long unburnt) mallee. Fire has a major 
influence on the structure and floristic 
composition of habitats that Malleefowl 
occupy.   
Predation by the introduced fox is also 
thought to be limiting the abundance of 
Malleefowl and in many areas may be a 
major cause of decline (Benshemesh 
2007). There is limited to no potential 
breeding habitat in the development 
envelope and study area, but potential 
foraging habitat (no preferred habitat). 
 
 
 
 
 
 
 
 
 

Recorded – There is one Malleefowl record 
from December 2014 in the development 
envelope (Ecologia 2015). There are 
numerous records very nearby the study 
area and in the greater area (Figure 5). 
There are 30 records in the DBCA 
threatened fauna database – with these 30 
records coming from a 50 km radial search 
(Western Ecological 2020). The records 
start at 1977 and end at 2018, with this last 
record given the locality of Munglinup and 
its certainty is listed as very certain. During 
the level 2 fauna survey zoologists were 
onsite for 15 days traversing the tracks by 
car and walking transects, but no 
Malleefowl or their mounds were sighted. 
During the level 2 fauna survey 10 camera 
traps were deployed for almost 3 months in 
the study area and then another 10 for 
almost a week (919 camera trap nights), 
but no Malleefowl was recorded.  
Malleefowl are either absent from the study 
area or in low densities that make them 
difficult to detect. Perhaps the individual 
observed was traversing through the study 
area using it as a habitat corridor (we can 
only speculate). The habitat in the study 
area is likely suboptimal. 

Vegetation clearing, vehicles, linear 
infrastructure, changed fire regimes, 
weeds and introduced fauna (primarily 
foxes). 

Insignificant 
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Species Summary of ecology Likelihood of occurrence Potential impacts  Scale of Impact 
Forked-tailed Swift The Fork-tailed Swift is a non-breeding 

visitor to all states and territories of 
Australia (Higgins 1999).  The Fork-tailed 
Swift is a summer migrant to Australia 
usually during the months of October-April. 
The Fork-tailed Swift is an aerial species 
which forages high above the tree canopy 
and is independent of terrestrial habitats. It 
occurs in flocks of up to 2,000 birds and is 
often seen accompanying Tree Martins 
(Petrochelidon nigricans) and Masked 
Wood swallows (Artamus personatus) 
(Johnstone & Storr 1998).  
 

Likely - There were three records in the 
DBCA threatened fauna database from 
2002 (2) and 2008. Two of these records 
were from East Munglinup and one was 
from Jerdacuttup. While the species will not 
be reliant on the habitats of the 
development envelope or the study area, it 
is likely to visit them as part of its larger 
foraging home range. 

Not applicable as it is an aerial species. Insignificant 

Baudin’s Cockatoo Baudin’s Cockatoo has a diet that consists 
primarily of Marri and Jarrah seeds – 
consequently it is mainly found in Jarrah-
Marri forests (Johnstone and Kirkby 2008) 
that are several hundred kilometres to the 
west of the current study area (there is no 
habitat in the study area). 
 
 

Unlikely - During the level 2 fauna survey 
undertaken in November and the regional 
habitat assessments carried out in 
September 2019, no Baudin’s Cockatoos 
were sighted, heard or evidence of them 
having foraged was recorded (Western 
Ecological 2020). None of the three 
previous surveys that have been 
undertaken in the study area have recorded 
them (Ecologia 2015, Red Dog 
Environmental 2018a and 2018b).  
The only reason this bird is being discussed 
is because there is one record in the DBCA 
threatened fauna database from April 2013, 
with the certainty of identification given as 
moderately certain (Western Ecological 
2020). Baudin’s Cockatoo and Carnaby’s 
Cockatoo are very similar in appearance if 
you are some distance from the birds or are 
unfamiliar with them (misidentification 

Not applicable as we are well outside of 
its current known distribution.  

Insignificant 
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Species Summary of ecology Likelihood of occurrence Potential impacts  Scale of Impact 
would not be unusual for the 
inexperienced).  
The Baudin’s Cockatoo distribution map in 
the DEE Revised draft referral guidelines 
(2017) clearly shows that the eastern 
distributional limit of the species is well over 
200 km to the west of the study area 
(Western Ecological 2020). Further to this a 
relatively recent paper by Saunders and 
Dawson (2018) that discusses the 
implications of a long-term study of 
Carnaby’s Cockatoo present a figure with 
the distribution of both Baudin’s Cockatoo 
and Carnaby’s Cockatoo. This figure clearly 
has the eastern distributional limit of the 
species well over 200 km to the west of the 
current study area.  

Carnaby’s Cockatoo Carnaby’s Cockatoos feed on seeds, nuts 
and flowers of a variety of native and exotic 
plants. Food plants include a variety of 
Eucalyptus species, such as Marri, Jarrah, 
Swan River Blackbutt (Eucalyptus patens), 
Coastal Blackbutt (Eucalyptus todtiana), 
Caesia (Eucalyptus caesia) and Salmon 
Gum, as well as Pine trees (Pinus sp.), 
Grevillea, Allocasuarina, and Hakea 
species (Shah 2006). Carnaby's Cockatoos 
also generally feed on green Marri nuts that 
are soft enough for their beaks to 
manipulate.  The seeds from a variety of 
Banksia species and the cones of Pine 
trees provide the highest energetic yield 
(Cooper et al. 2002). They nest in hollows 
of smooth-barked eucalypts particularly 
Salmon Gum and Wandoo but nests have 

Recorded - The study area is within the 
known distribution of Carnaby’s Cockatoo – 
non-breeding range (Western Ecological 
2020). Carnaby’s Cockatoos were not seen 
or heard in the study area during the level 2 
assessment in November over a 15-day 
period. However, in 2018, Red Dog 
Environmental (2018b) recorded the birds 
in the study area. There are numerous 
records in the DBCA threatened database 
(Figure 5).  None of the habitats in the 
study area have trees that are large enough 
to have hollows that are suitable for nesting 
(Western Ecological 2020). During the 
regional habitat assessment, Carnaby’s 
Cockatoos were recorded feeding on Pine 
cones at two locations, Banksia speciosa 
(Showy Banksia) at one location and they 

Vegetation clearing, changed fire 
regimes, vehicles, linear infrastructure, 
weeds and dust.  

Low 
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Species Summary of ecology Likelihood of occurrence Potential impacts  Scale of Impact 
also been found in other Eucalypt species 
including York Gum (Eucalyptus 
loxophleba), Flooded Gum (Eucalyptus 
rudis), the rough-barked Marri and Tuart 
(Johnstone & Kirkby 2011). 
 

were observed ripping open branches of 
Acacia (Western Ecological 2020). 
The Open mallee shrubland habitat in the 
study area is the second most widespread 
habitat and much of it likely represents the 
Kwongkan shrubland (Woodman 
Environmental 2019) (Figure 3). This 
habitat is foraging habitat for Carnaby’s 
Cockatoo as it includes Eucalyptus 
pleurocarpa, many Proteaceous shrubs 
such as Banksia sp., Hakea sp., Lambertia 
sp. and other species that Carnaby’s 
Cockatoos are known to forage on.   

Chuditch Chuditch are solitary animals for most of 
their life. When Foxes are absent, they 
occupy relatively large home ranges, males 
ranging over 15 km² and females 3-4 km² 
(Serena & Soderquist 1989). These home 
ranges may overlap; however, there tends 
to be a smaller nonoverlapping ‘core’ area 
defined by den locations. Core areas are 4 
km² and 0.9 km² for males and females 
respectively (Serena & Soderquist 1989). 
Females tend to be territorial, although 
some areas may be shared by a mother 
and her adult daughter (Serena & 
Soderquist 1989). Male core areas are 
much larger and overlap broadly with other 
males as well as female. Both sexes occur 
at similar densities in the jarrah forest.  
Home range size may be smaller in areas 
where foxes are effectively controlled, and 
where Chuditch population densities are 
higher (Mathew 1996). The Chuditch diet 
includes mammals, birds, reptiles, 

Possible - The Chuditch was not recorded 
in the study are during the level 2 survey, 
despite considerable trap effort that 
included 919 nights of camera trapping 
(Western Ecological 2020). During the 
three previous surveys that were 
undertaken in the study area the Chuditch 
was not observed (Western Ecological 
2020). The DBCA threatened fauna 
database has only four records within a 50 
km radial search (Figure 5). The records 
come from the years 1983, 1990, 2001 and 
2010 with the closest being about 15 km 
south west of the study area (the record is 
close to the coast). There is limited 
potentially suitable habitat in the study area 
and no preferred habitat (Western 
Ecological 2020). 
 

Vegetation clearing, vehicles, linear 
infrastructure, changed fire regimes, 
weeds, introduced fauna (primarily 
foxes and cats), light spill, and human 
habitation. 

Insignificant 
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Species Summary of ecology Likelihood of occurrence Potential impacts  Scale of Impact 
invertebrates, plants and rubbish, which is 
consistent with it being a generalist 
predator. This species primarily requires 
hollow logs or earth burrows in which to 
den (Van Dyck & Strahan 2008). 

Red-tailed Phascogale The Red-tailed phascogale is largely 
confined to woodlands with old hollow 
producing Eucalypts, particularly Wandoo 
(Eucalyptus wandoo) and York gum (E. 
loxophleba), often with associated rock 
sheoak (Allocasuarina huegeliana), but has 
also been recorded in shrublands and 
various mosaics of woodland, shrubland 
and scrub-heath (Short & Hide, 2012). It 
does not appear to extend into 
unfragmented habitat in either the Jarrah 
Forest to the west or the Mallee Bioregion 
to the east (Short & Hide, 2012). It avoids 
relatively open areas and rocky ridges 
which are devoid of vegetation (Bradley 
1997). The species prefers long unburnt 
(more than 50 years) patches of vegetation 
(Friend & Friend 1993).  There are outlying 
records along the east of the species 
range, at Marvel Loch (south of Southern 
Cross) and Jerdacuttup.  
Home ranges vary from 1.5 ha to 8 ha, 
depending upon the breeding season. 
Recorded nesting sites include hollow logs, 
tree hollows (Kitchener 1981; Bradley 
1997), and the skirts and stumps of grass 
trees (Xanthorrhoea spp.). 
 

Unlikely - The Red-tailed Phascogale was 
not recorded in the study are during the 
level 2 assessment, despite considerable 
trap effort that included 919 nights of 
camera trapping (Western Ecological 2020 
draft). During the three previous surveys 
undertaken in the study area the Red-tailed 
Phascogale was not observed (Western 
Ecological 2020). The DBCA threatened 
fauna database has only one records within 
the 50 km radial search. The records come 
from near Jerdacuttup, is from 1997 and 
approximately 35 km to the west of the 
study area (Figure 5). This record is 
considered an outlier record and on the 
eastern limits of the species current 
distribution (Short & Hide, 2012). 
 
 

Not applicable as we are outside of its 
current known distribution. 

Insignificant 
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Yours sincerely 

 
 

Dr Ron Firth - Director and Principal Ecologist 

 

Limitations and Exclusions 

This assessment was limited by the extent and accuracy of information made available to Western Ecological at the time of 
undertaking the work. Information not made available at the time of the assessment, or which subsequently becomes available 
may alter the conclusions made here.  

The opinions in this report are based on information reviewed at the date of preparation of the report. Western Ecological has 
no responsibility or obligation to update this report to account for events or changes occurring subsequent to the date that the 
report was prepared. The opinions in this report are based on assumptions made by Western Ecological as described in this 
report (this section and throughout this memo report). Western Ecological disclaims responsibility arising from any of the 
assumptions being incorrect. 
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