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1.0 Executive Summary 
Horizon Power is proposing to construct the Pilbara Green Link project (PGL); two 330kV 
transmission lines, interconnecting with Horizon Power’s existing network at Port Hedland: one 
extending approximately 275 km east towards the Australian Renewable Energy Hub (AREH) site 
(hereafter ‘Link 1’), and a second extending approximately 330 km south from Port Hedland to a 
Central Pilbara Terminal (near BHP Iron Ore’s Mining Area C operations) (‘Link 2’). 
 
The corridors identified for Link 1 and Link 2 are approximately 2 km wide and will accommodate 
the proposed transmission lines with a 60 m wide (approximate) easement.  Horizon Power 
engaged GHD to assist with statutory approval planning for Link 1 and Link 2, and GHD engaged 
Biota Environmental Sciences (Biota) to undertake the required biological surveys necessary to 
inform and support those approvals. 
 
Scope and Methods 
The biological survey reported here addressed the Link 1 corridor as provided by Horizon Power 
on 23 April 2024 (‘the survey area’; 50,119.4 ha in extent).  
 
The scope comprised a reconnaissance and targeted flora and vegetation survey (EPA 2016a).  
This consisted of an optimally-timed field survey using a combination of vegetation mapping and 
floristic sampling using relevés (unbounded flora sampling sites) within individual vegetation types, 
and targeted and opportunistic searches for significant flora species (listed as being of elevated 
conservation significance at State and/or Commonwealth level), along with vegetation condition 
mapping.  Reference data from previous surveys was also consolidated in a desktop study to 
inform the survey, particularly in regard to significant species, using a 40 km buffer on the survey 
area (‘the study area’). 
 
Similarly, the scope for terrestrial fauna comprised a basic and targeted fauna survey, with short-
range endemic (SRE) fauna sampling (EPA 2016b, 2020).  This consisted of an optimally-timed field 
survey using a range of methods to characterise the range of fauna habitats present and the 
likely faunal assemblage, target significant fauna species, sample for SREs, and map and describe 
the habitats.  Reference data from previous surveys was again consolidated from the study area 
to inform the survey findings. 
 
Survey Timing and Effort 
The biological survey was completed over a 12-day period from the 2nd – 13th May 2024.  A team 
of 13 completed the survey, consisting of six botanists and seven zoologists, all with experience in 
the Pilbara bioregion.  The survey was conducted at a time of year optimal for the bioregion 
based on technical guidance (EPA 2016a, 2016b, 2020), but followed a period of lower than 
average rainfall in the locality. 
 
A total of 161 unbounded relevés; unbounded flora sampling sites with a similar search area to a 
quadrat, were established in the survey area.  The relevés were thoroughly surveyed for flora and 
representatively sampled all of the vegetation types present.  A total of 58 mapping notes 
describing the vegetation types were collected during the survey to inform the vegetation 
mapping.  Targeted, systematic searches were conducted over the entirety of the survey area 
focussing on significant (i.e. Threatened and Priority) species identified in the desktop study, 
totalling 53.3 km of foot-traversed search effort. 
 
Fauna habitat assessments were completed at 59 sites across the survey area, representatively 
sampling the range of habitats present and representing over 250 person-hours of targeted 
searches for significant fauna species.  Other fauna sampling effort completed within the survey 
area included 38 avifauna searches (149 person-hours of effort), deployment of 16 motion 
cameras (91 camera-nights), four acoustic recording units (20 sampling-nights), eight ultrasonic 
bat call detectors (27 sampling-nights) and 38 SRE search sites (150 person-hours). 
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Vegetation  
24 vegetation types were mapped in the survey area over six broad landforms.   
 
None of the vegetation types in the survey area represented any significant ecological 
communities, however the riparian vegetation types D1 and D2 (the De Grey River and its 
tributaries) are considered as having a high potential to be Groundwater Dependent Ecosystems 
(GDEs) or Groundwater Dependent Vegetation (GDV) due to the phreatophytic species 
Eucalyptus camaldulensis, Eucalyptus victrix and Melaleuca argentea being dominant.  
 
The vegetation of the survey area was primarily in Very Good to Excellent or Excellent condition 
(72%).  Only 4.5% of the survey area was considered to be in Poor to Good condition and these 
areas were mainly associated with drainage lines and floodplains. 
 
Flora 
A total of 420 native flora species from 148 genera and 51 families were recorded in the survey 
area, as well as 15 introduced species (including two weeds of national significance (WoNS)).  
 
No Threatened flora were recorded from the survey area but 11 Priority species were recorded, 
representing new populations of these species in the locality.  
 
The Priority species recorded comprised:  
1. Goodenia hartiana (P2) – recorded at one location; 
2. Abutilon sp. Pritzelianum (S. van Leeuwen 5095) (P3) – recorded at two locations; 
3. Bonamia oblongifolia (P3) – recorded at two locations; 
4. Croton aridus (P3) – recorded at 12 locations; 
5. Euphorbia clementii (P3) – recorded at one location; 
6. Euphorbia inappendiculata var. inappendiculata (P3) – recorded at one location; 
7. Euphorbia inappendiculata var. queenslandica (P3) – recorded at one location;  
8. Indigofera ammobia (P3) – recorded at one location; 
9. Polymeria sp. Broome (K.F. Kenneally 9759) – recorded at one location; 
10. Tribulopis marliesiae (P3) – recorded at one location; and 
11. Bulbostylis burbidgeae (P3) – recorded at one location. 
 
Two WoNS were recorded in the survey area: 
12. *Calotropis procerus (Declared Pest) – recorded from eight locations; and 
13. *Parkinsonia aculeata (WoNS and Declared Pest) – recorded from one location on the banks 

of the De Grey River. 
 
Fauna 
Ten fauna habitats were identified within the survey area:  
1. Acacia shrubland on spinifex sandplain; 
2. Granite boulders; 
3. Gorges and gullies; 
4. Claypan; 
5. Minor/moderate drainage line; 
6. Rocky outcrops; 
7. Low stony rises; 
8. Major drainage line; 
9. Cleared areas; and 
10. Sand dunes. 
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Acacia shrubland on spinifex sandplain was the dominant fauna habitat in the survey area, 
occupying more than half of the total area (65.3%), followed by granite boulders (7.7%) and 
gorges and gullies (5.5%). None of the fauna habitats are significant and all are typical of the 
wider bioregion. 
 
A total of 121 vertebrate fauna species were recorded in the survey area during the field survey, 
comprising 24 mammals (including 11 bat species), 73 birds, 23 reptiles and one amphibian.  
Seven taxonomic groups with the potential to include SRE species were recorded within the 
survey area (11 mygalomorph spiders, 17 camaenid snail, two buthid scorpions, two 
pseudoscorpions, 12 isopods, three centipedes, and one selenopid spider).  Within the ten 
mapped fauna habitat types, eight contained microhabitats that may support SREs.  
 
The survey confirmed the occurrence of five significant fauna species: 

1. Northern Quoll (Dasyurus hallucatus) (Endangered under the Environment Protection and 
Biodiversity Conservation Act 1999 (Commonwealth) (EPBC Act) and the Biodiversity 
Conservation Act 2016 (WA) (BC Act)); 

2. Bilby (Macrotis lagotis) (Vulnerable under the EPBC Act and the BC Act); 

3. Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Pilbara form) (Vulnerable under the EPBC Act 
and the BC Act); 

4. Brush-tailed Mulgara (Dasycercus blythi) (State Department of Biodiversity, Conservation and 
Attractions (DBCA) Priority 4); and 

5. Western Pebble-mound Mouse (Pseudomys chapmani) (DBCA Priority 4).  
 
Likelihood of occurrence assessments based on the desktop study and an assessment of habitats 
undertaken during the field survey indicated that a further eight significant vertebrate species are 
likely to occur in the survey area.  Six of these are migratory bird species that would only be 
periodically present, with the remaining two species being Ghost Bat (Macroderma gigas) and 
Pilbara Olive Python (Liasis olivaceus barroni). 
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2.0 Introduction 
2.1 Project Background 
Horizon Power anticipates significant transmission developments in the Pilbara region of Western 
Australia (WA) as industry prepares to further electrify and decarbonise its operations.  The 
electricity requirements for current and planned projects are substantial, and the need for all 
parties to transition to renewable energy solutions provides unique challenges for the State.  The 
Australian Renewable Energy Hub (AREH) project (NW Interconnected Power 2019) is one of 
many private developments that the State can support to assist with this transition.   
 
Horizon Power is proposing to construct the Pilbara Green Link project (PGL); two important 330kV 
transmission lines, interconnecting with Horizon Power’s existing network at Port Hedland: one 
extending approximately 275 km east towards the AREH site (hereafter ‘Link 1’), and a second 
extending approximately 330 km south from Port Hedland to a Central Pilbara Terminal (near BHP 
Iron Ore’s Mining Area C operations) (‘Link 2’) (see Figure 2.1). 
 
The corridors identified for Link 1 and Link 2 are approximately 2 km wide and will accommodate 
the proposed transmission lines with a 60 m wide (approximate) easement.   
 
The corridors were developed by a multi criteria analysis (MCA) taking into consideration 
numerous factors, including but not limited to sensitive environmental areas, cultural heritage, 
land zoning and tenure.  By collectively considering these factors, an indicative transmission line 
route was generated that avoided and minimised disturbance.  A nominal buffer of 
approximately 2 km was then applied to define an area that various assessments, including 
biological surveys, could be undertaken to allow any adjustments to the transmission line route to 
further avoid and minimise disturbance to identified constraints. 
 
Horizon Power engaged GHD to assist with statutory approval planning for Link 1 and Link 2, and 
GHD engaged Biota Environmental Sciences (Biota) to undertake the required biological surveys 
necessary to inform and support those approvals.  This report considers Link1 only. 
 

2.2 Survey Scope 
The biological survey reported here addressed the Link 1 corridor as provided by Horizon Power 
on 23 April 2024 (hereafter ‘the survey area’; 50,119.4 ha in extent; Figure 2.1).   
 
The scope of work required by Horizon Power comprised a reconnaissance and targeted flora 
and vegetation survey as detailed in Environmental Protection Authority (EPA) technical 
guidance (EPA 2016a).  This therefore comprised an optimally-timed field survey using a 
combination of vegetation mapping and floristic sampling using relevés (unbounded flora 
sampling sites) within individual vegetation types, and targeted and opportunistic searches for 
significant flora species (Section 2.3), along with vegetation condition mapping.  Reference data 
from previous surveys was also consolidated in a desktop study to inform the survey, particularly in 
regard to significant species, using a 40 km buffer on the survey area (hereafter ‘the study area’; 
Figure 2.1). 
 
Similarly, the scope of work required for terrestrial fauna comprised a basic and targeted fauna 
survey, with short-range endemic (SRE) fauna sampling, as detailed in EPA guidance (EPA 2016b, 
2020).  This therefore comprised an optimally-timed field survey using a range of methods to 
characterise the likely faunal assemblage, target significant fauna species (Section 2.3), sample 
for SREs, and map and describe fauna habitats.  Reference data from previous surveys was again 
consolidated from the study area (Figure 2.1) to inform the survey findings. 
 
Survey data arising from both flora and vegetation and fauna sampling was also required, in 
EPA’s Index of Biodiversity Assessments (IBSA) format, which has been digitally supplied under 
separate cover with this report. 
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2.3 Significance Framework 
The focus of the survey was to identify features of significance within the survey area, including 
flora and fauna species, fauna habitats and ecological communities.  The framework for formal 
listing of species and communities of significance in WA is summarised in Section 2.3.1 and 2.3.2. 
 
2.3.1 Significant Species 

Native flora and fauna species that are rare, threatened with extinction, or have high 
conservation value, are specially protected by law as threatened species under the Biodiversity 
Conservation Act 2016 (WA) (BC Act) and/or the Environment Protection and Biodiversity 
Conservation Act 1999 (Commonwealth) (EPBC Act).  Migratory and Marine fauna species are 
also protected under the EPBC Act as Matters of National Environmental Significance (MNES).  
 
In addition, the Department of Biodiversity, Conservation and Attractions (DBCA) maintains a list 
of species that are deemed a priority for conservation, which have not been assigned statutory 
protection under the BC Act but are still considered to be of conservation priority, or are rare but 
not threatened and are in need of monitoring.  Appendix 1 details categories of significance 
recognised under the above frameworks. 
 
2.3.2 Significant Communities 

Threatened Ecological Communities (TECs) are described by the DBCA as biological assemblages 
occurring in a particular habitat, which are under threat of modification or destruction from 
various processes. TECs are significant at State-level, being protected under the BC Act, as well as 
having protection as Environmentally Sensitive Areas (ESAs) under the Environmental Protection 
Act 1986 (EP Act).  Some TECs are also protected at Commonwealth level under the EPBC Act. 
Further information regarding the classification of TECs is provided in Appendix 1. 
 
Priority Ecological Communities (PECs) are ecological communities that are recognised at a 
State-level by DBCA to be of significance, but do not meet the criteria for listing as a TEC.  There 
are five categories of PECs, none of which are currently protected under legislation (see 
Appendix 1).  
 
Groundwater dependent ecosystems (GDEs) are also generally considered to be of significance. 
Some are listed as TECs or PECs, particularly organic mound springs and particular riparian systems 
with high water permanence. 
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Figure 2.1:  Location of the survey area and study area.
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3.0 Methodology 
3.1 Policy Framework 
Our approach and methodology were prepared with reference to relevant policy documents 
and technical guidelines including, but not limited to: 

• Technical Guidance – Flora and Vegetation Surveys for Environmental Impact Assessment (EPA 
2016a); 

• Technical Guidance – Sampling of Short-range Endemic Invertebrate Fauna (EPA 2016b);  

• Technical Guidance – Terrestrial Vertebrate Fauna Surveys for Environmental Impact 
Assessment (EPA 2020); 

• Survey guidelines for Australia’s threatened mammals: Guidelines for detecting mammals listed 
as threatened under the EPBC Act (DSEWPaC 2011a); 

• Survey guidelines for Australia's threatened birds: Guidelines for detecting birds listed as 
threatened under the EPBC Act (DEWHA 2010a); 

• Survey guidelines for Australia's threatened reptiles: Guidelines for detecting reptiles listed as 
threatened under the EPBC Act (DSEWPaC 2011b); 

• Survey guidelines for Australia's threatened bats: Guidelines for detecting bats listed as 
threatened under the EPBC Act (DEWHA 2010b); 

• A review of ghost bat ecology, threats and survey requirements (Bat Call WA 2021a); and 

• A review of Pilbara leaf-nosed bat ecology, threats and survey requirements (Bat Call WA 2021b). 
 

3.2 Desktop Study 
An updated desktop study was conducted within the study area to identify key biological 
features. This was used to review past records of significant species and produce a potential 
species list for the locality and identify flora and fauna species of significance, significant 
ecological communities, and their habitats potentially occurring in the survey area. For significant 
species or communities identified as potentially occurring, an assessment of the likelihood of 
occurrence was undertaken. The desktop study incorporated regional information, previous 
biological surveys in the survey area, and the results of database searches.  
 
3.2.1 Database Searches 
To inform the review of the potential species assemblage of the survey area, the following 
databases were queried for flora and fauna records from the study area:  

• The Atlas of Living Australia (ALA) database was searched for flora and fauna records from the 
study area. This database is hosted by the Commonwealth Scientific and Industrial Research 
Organisation (CSIRO).  

• The NatureMap database was a joint project of the DBCA and the WA Museum, which was 
taken offline in 2021.  As the database is no longer accessible online, a manual database 
search was completed for the study area on behalf of Biota by DBCA staff (Appendix 2). 

• The EPBC Act Protected Matters Search Tool was searched to request the return of records of 
MNES within the study area (Appendix 2). 

• The Department of Water and Environmental Regulation’s (DWER) IBSA database was 
searched for previous surveys conducted within the study area. 

• The Western Australian Museum (WAM) invertebrate fauna database was searched for records 
of arachnids, myriapods (millipedes) and molluscs from the study area. 

• The DBCA’s Species and Communities Branch databases were searched for records of 
Threatened and Priority flora, fauna, and TECs and PECs from the study area.  
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3.6 Reconnaissance and Targeted Flora and 
Vegetation Survey 

3.6.1 Floristic Sampling 

Indicative sites were selected prior to the field survey, based on the broad habitats and 
vegetation types apparent from aerial imagery.  Once in the field, the actual locations of some 
sites were adjusted as necessary (e.g. to be placed in an area more representative of the 
broader vegetation type or to avoid recently burnt areas).  
 
Given the reconnaissance survey type, flora and vegetation sampling sites were established as 
relevés; unbounded floristic sampling sites.  The relevés established during the current survey were 
thoroughly surveyed for flora. 
 
The following parameters were recorded for all relevés: 

1. Location coordinates1 (±2 m) were recorded using a hand-held Global Positioning System 
(GPS) unit.  Coordinates were recorded as a central point for the relevés, with a start and end 
point recorded for relevés that were undertaken in linear habitats such as creek lines. 

2. Habitat: A description of the landform and habitat. 

3. Soil: A broad description of the soil and any stony surface mantle or rocky outcrops, where 
present. 

4. Fire History: An estimate of time since last fire. 

5. Disturbance Details: Vegetation condition was ranked according to the scale from EPA 
(2016a), which was based on that developed by Trudgen (1988); this considered evidence of 
grazing, physical disturbance, weed invasion etc. (see Appendix 3). 

6. Vegetation Description: A broad description based on the height and estimated cover of 
dominant species after Aplin's (1979) modification of the vegetation classification system of 
Specht (1970) (see Appendix 3). 

7. Flora Species: The estimated percentage foliar cover of each flora species present within the 
relevé. 

8. Photograph: A representative digital photograph of the vegetation was taken, typically from 
the centre of a relevé.  Linear vegetation types were photographed at the start and end 
points. 

 
A total of 161 relevés were established in the survey area (see Figure 3.3 to Figure 3.6 for sampling 
sites).  Raw data for all sites are provided in Appendix 5. 
 

3.6.2 Vegetation Description and Mapping 

The scale of vegetation mapping is influenced by a range of factors including spatial 
characteristics of the survey area (e.g. the size and variety of habitats present), and other factors 
such as the scope of the survey and the availability of current, high-resolution aerial photography. 
The vegetation types for this survey were described at the association level (level V as per the 
National Vegetation Information System; NVIS)2. This level of detail would be considered fine-scale 
(intra-locality) delineation of vegetation types as per EPA (2016a).  In general, minor variations in 
the vegetation that were not clearly defined on aerial photography, did not display a high degree 
of differentiation from surrounding vegetation, or were not practical to accurately map in the field 
(e.g. minor flowlines) were incorporated into the surrounding ‘parent’ vegetation type. 
 

 
1  All coordinates presented in this report are in GDA94 datum and MGA50 projection, as denoted. 
2  http://www.environment.gov.au/land/publications/nvis-taxonomic-review/introduction#del 
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Vegetation mapping focused on the data retrieved from relevés, and also took into account 
data and vegetation mapping completed for a previous survey in the locality (Biota 2024a).  
Mapping notes were utilised to mark the boundaries of vegetation types in the field and to allow 
for more accurate delineation of these boundaries following the survey.  A total of 58 mapping 
notes were collected during the survey to inform the vegetation mapping. 
 
Vegetation types and boundaries were subsequently verified using both the data collected in the 
field and digital imagery.  Each vegetation type mapped was given an alphanumeric code, 
comprising a character representing the broad landform group or vegetation type (e.g. ‘D’ for 
drainage lines, ‘P’ for plains and ‘H’ for hills), followed by a number sequence.  Wherever possible, 
codes and vegetation descriptions were kept consistent with those mapped by previous studies 
(Biota 2024a).  The codes and a full description of each vegetation type are presented in Section 
5.1.  Vegetation condition mapping was also prepared using the categories from EPA (2016a). 
 
Vegetation maps were created and consolidated using Geographical Information System (GIS) 
software (QGIS and MapInfo Professional).  All maps in this report were produced by Melissa 
Robinson (Principal GIS Cartographer at Biota). 
 

3.6.3 Searches for Significant Flora and Weeds 

Targeted, systematic searches were conducted over the entirety of the survey area focussing on 
significant (i.e. Threatened and Priority) species identified in the desktop study (see Section 4.8).  
Track logs illustrating search effort are shown in Appendix 4 and totalled 53.3 km of search effort 
within the survey area. 
 
Locations of the significant species were recorded using a handheld GPS unit. The number of 
individuals and extent of the population were also recorded for each location.  
 
Locations of introduced flora species (weeds) were also recorded during foot traverses, along 
with an actual count or estimate of their population size.  These latter searches focussed on 
weeds of management concern; i.e. Declared Pests under the WA Biosecurity and Agriculture 
Management Act 2007 (the BAM Act) and Weeds of National Significance (WoNS). 
 

3.6.4 Specimen Identification, Nomenclature and Data Entry 

Common taxa that were well known to the survey botanists were identified in the field.  A voucher 
specimen was collected if the taxon was either difficult to determine without closer examination, 
belonged to a recognised species complex, was poorly collected or otherwise unusual.  Voucher 
specimens of significant species were also collected for lodgement with the WA Herbarium as 
required.  Each voucher specimen was assigned a unique internal code to facilitate tracking of 
data.  Specimens were pressed in the field and then returned to Perth for further examination and 
confirmation. 
 
Voucher specimens were identified using all available flora keys, comparison with reference 
collections of specimens at the WA Herbarium, and in-house at Biota.  Specimens were identified 
by Biota botanists with assistance from Pierre-Louis de Kock (consultant Specialist Taxonomist of DK 
Botanical).  Mike Hislop (Identification Botanist at the WA Herbarium) is also gratefully 
acknowledged for his assistance to further resolve some specimen identifications. 
 
Nomenclature and significance rankings for the described species used in this report are 
consistent with the current listing of WA flora recognised by the WA Herbarium on Florabase3 at 
the time of writing. 
 
All data were entered into a Microsoft Access database maintained at Biota, which was 
developed by Ted Griffin at the request of Malcolm Trudgen (M.E. Trudgen & Associates). 
 

 
3  http://florabase.dpaw.wa.gov.au  
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Figure 3.3: Flora and fauna sampling sites - Map 1. 
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Figure 3.4: Flora and fauna sampling sites - Map 2. 
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Figure 3.5: Flora and fauna sampling sites - Map 3. 
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Figure 3.6: Flora and fauna sampling sites - Map 4.
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Figure 3.7: SRE search effort. 
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4.0 Desktop Study Results 
4.1 IBRA Region and Subregion 
The Interim Biogeographic Regionalisation for Australia (IBRA) recognises 89 bioregions and 
419 biological subregions for Australia (DCCEEW 2024).  The survey area lies within the McLarty 
subregion of the Great Sandy Desert bioregion (20,919 ha), and the Chichester and Roebourne 
subregions of the Pilbara bioregion (19,591 ha and 9,609 ha, respectively) as defined by IBRA, 
Version 7 (Figure 2.1).   
 
The subregions are described as follows: 

1. The McLarty subregion (GSD1) “mainly tree steppe grading to shrub steppe in south; comprising 
open hummock grassland of Triodia pungens and Triodia schinzii with scattered trees of Owenia 
reticulata and Bloodwoods, and shrubs of Acacia spp, Grevillea wickhamii and G. refracta, on 
Quaternary red longitudinal sand dune fields overlying Jurassic and Cretaceous sandstones of 
the Canning and Armadeus Basins. Casuarina decaisneana (Desert Oak) occurs in the far east 
of the region.  Gently undulating lateritised uplands support shrub steppe such as Acacia 
pachycarpa shrublands over Triodia pungens hummock grass.  Calcrete and evaporite 
surfaces are associated with occluded palaeo-drainage systems that traverse the desert; these 
include extensive salt lake chains with samphire low shrublands, and Melaleuca glomerata - M. 
lasiandra shrublands.  It includes the Mandora Paleoriver System. Red-brown dunefields with 
finer texture than further south. Includes gravely surfaces of Anketell Ridge along its northern 
margin.  The subregion is arid tropical with summer rain and is influenced by monsoonal activity. 
Morning fogs are recorded during the dry season. Subregional area is 13,173,266 ha” (Graham 
2003). 

2. The Chichester subregion (PIL1) “comprises the northern section of the Pilbara Craton. 
Undulating Archaean granite and basalt plains include significant areas of basaltic ranges. 
Plains support a shrub steppe characterised by Acacia inaequilatera over Triodia wiseana 
(formerly Triodia pungens) hummock grasslands, while Eucalyptus leucophloia tree steppes 
occur on ranges.  The climate is Semi-desert-tropical and receives 300mm of rainfall annually. 
Drainage occurs to the north via numerous rivers (e.g. De Grey, Oakover, Nullagine, Shaw, Yule, 
Sherlock).  Subregional area is 9,044,560ha” (Kendrick and McKenzie 2003). 

3. The Roebourne subregion (PIL4) “Quaternary alluvial and older colluvial coastal and sub-
coastal plains with a grass savannah of mixed bunch and hummock grasses, and dwarf shrub 
steppe of Acacia stellaticeps or A. pyrifolia and A. inaequilatera.  Uplands are dominated by 
Triodia hummock grasslands.  Ephemeral drainage lines support Eucalyptus victrix or Corymbia 
hamersleyana woodlands.  Samphire, Sporobolus and mangal occur on marine alluvial flats 
and river deltas.  Resistant linear ranges of basalts occur across the coastal plains, with minor 
exposures of granite.  Islands are either Quaternary sand accumulations, or composed of basalt 
or limestone, or combinations of any of these three.  Climate is arid (semi-desert) tropical with 
highly variable rainfall, falling mainly in summer.  Cyclonic activity is significant, with several 
systems affecting the coast and hinterland annually. Subregional area is 2,008,983 ha” (Kendrick 
and Stanley 2003). 

 

4.2 Land Systems 
Land systems are composed of repeating patterns of topography, soils and vegetation, which are 
described as a series of land units (Christian and Stewart 1953).  Land systems mapping covering 
the survey area was prepared by Payne and Schoknecht (2011).  The survey area intersects 16 
land systems, shown in Table 4.1 and Figure 4.1. 
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Figure 4.1: Land systems of the study area and survey area.
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4.3 Beard’s Vegetation 
Broad-scale vegetation mapping for the locality has been prepared at 1:1,000,000 scale by 
J.S. Beard (1975, 1979).  The survey area includes 11 of Beard’s vegetation system associations, 
some of which represent similarly described units from adjacent regions (Table 4.2, Figure 4.2).  
 
The pre-European and current extents of Beard’s vegetation units were last calculated in 2018 
using interpretation of imagery to determine areas that have been cleared (see Shepherd et al. 
2002, Government of Western Australia 2019).  These sources indicated that, in 2018, less than 2.2% 
of the extent of each of the units had been cleared (Table 4.2). 
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Figure 4.2: Beard’s vegetation units within the study area and survey area. 
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4.4 Geology 
Mapping of the surface geological units in the locality was prepared based on data from Stewart 
et al. (2008).  19 geological units were mapped within the survey area, with Qa being dominant 
(30.8%) (Table 4.3, Figure 4.3).  
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Figure 4.3: Geology of the study area and survey area. 
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4.5 Soils 
Soil units have been mapped by Northcote et al. (1960).  Nine broad soil types have been 
mapped within the survey area, which is largely comprised of soil units AB21 and My54 (28.5% and 
23.5% respectively) (Table 4.4, Figure 4.4).  
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Figure 4.4: Soil units of the study area and survey area. 
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4.6 Conservation Reserves 
Two areas of conservation significance lie within the study area, comprising one DBCA-managed 
reserve and one wetland of importance (Figure 4.5): 

• Eighty Mile Beach Marine Park is a DBCA-managed conservation reserve, and is also listed as 
an ESA under the EP Act (DWER 2021).  The border of this reserve is 19 km north of the survey 
area. 

• The Leslie (Port Hedland) Saltfields System is listed on the Directory of Important Wetlands of 
Australia (DAWE 2021), and is also listed as an ESA under the EP Act (DWER 2021).  The border 
of this wetland is approximately 19 km north of the survey area. 

 
A section of the survey area intersects the De Grey River which is listed on the Directory of 
Important Wetlands of Australia (DAWE 2021), and is also listed as an ESA under the EP Act (DWER 
2021).  The survey area contains 299.71 ha of the mapped wetland area and 322.29 ha of the ESA 
(Figure 4.5).  The De Grey River supports some significant fauna species such as the Grey Falcon 
(Vulnerable), the Far Eastern Curlew (Vulnerable) and the Pilbara Dragonfly (Priority 2).  It also has 
high potential to support vegetation representing GDEs (Bureau of Meteorology 2024). 
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Figure 4.5: Conservation reserves and significant vegetation in the study area.
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4.7 Previous Biological Surveys in the Study Area 
Results of the review of previous biological surveys conducted in the study area are presented in 
Table 4.5. 
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Report/Survey Survey Timing Survey Description Relevant Findings 

Ridley Services Corridors Basic and Targeted Vertebrate 
Fauna Survey (Biota 2024c) 

June 2023 
September 2023 
(supplementary survey) 

• Basic and targeted terrestrial 
vertebrate fauna survey and 
habitat assessment 

Five significant fauna species recorded: 
• Northern Quoll (Dasyurus hallucatus)  
• Brush-tailed Mulgara (Dasycercus blythi) 
• Western Pebble-mound Mouse (Pseudomys 

chapmani) 
• Bar-tailed Godwit (Limosa lapponica) 
Migratory bird species 

Roy Hill Port Expansion Project Biological Study (Biota 
2023b) 4th to 8th November 2022  

• Basic and targeted terrestrial 
vertebrate fauna survey and 
habitat assessment 

Five significant fauna species recorded: 
• Far Eastern Curlew (Numenius 

madagascariensis)  
• Greater Sand Plover (Charadrius leschenaultia) 
• Grey-tailed Tattler (Tringa brevipes) 
• Ctenotus angusticeps 
Short-tailed Mouse (Leggadina lakedownensis) 

Yarrie Pilbara Olive Python Monitoring  

7th March to 6th April 2023 
31st October to 7th 
November 2023 
1st to 5th December 2023 

• Targeted Fauna Survey Pilbara Olive Python (Liasis olivaceus barroni) 

Asian Renewable Energy Hub Detailed Fauna Assessment 
(Biota 2022a) 

24th August to 5th 
September 2017 (Phase 1) 
 
13th to 21st March 2018 
(Phase 2) 
 
8th to 19th March 2021 
(Phase 3) 

• Level 2 fauna survey 

Eight significant fauna species recorded: 
• Northern Quoll (Dasyurus hallucatus) 
• Black-footed Rock-wallaby (Petrogale lateralis 

lateralis) 
• Bilby (Macrotis lagotis) 
• Dampierland Plain Slider (Lerista separanda) 
• Spectacled Hare-wallaby (Lagorchestes 

conspicillatus) 
• Brush-tailed Mulgara (Dasycercus blythi) 
• Western Pebble-mound Mouse (Pseudomys 

chapmani) 
• Migratory bird species 

Australian Renewable Energy Hub Specialist Fauna Study: 
Migratory Shorebirds and Waterbirds (Biota 2018) 

October 2017 (Phase 1) 
March 2018 (Phase 2) 

•  Targeted terrestrial vertebrate 
fauna survey 

Nine significant fauna species recorded: 
• Eastern Curlew (Numenius madagascariensis)  
• Bar-tailed Godwit (Limosa lapponica)  
• Great Knot (Calidris tenuirostris)  
• Curlew Sandpiper (Calidris ferruginea)  
• Lesser Sand Plover (Charadrius mongolus)  
• Red Knot (Calidris canutus)  
• Greater Sand Plover (Charadrius leschenaultia)  
• Grey-tailed Tattler (Tringa brevipes)  
• Migratory bird species 
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4.8 Significant Flora 
One significant flora species has been previously recorded within the survey area, the Priority 4 
species Bulbostylis burbidgeae.  A species profile is provided below. 
 
Bulbostylis burbidgeae Priority 4 
This small annual sedge (Plate 4.1) grows to 30 cm tall and is found in damp microhabitats such as 
granite outcrops and cliff bases.  It is relatively widespread through the northeastern Pilbara, but 
rarely recorded due to its small size and ephemeral nature. 

Seven records of this species were returned from the desktop study, one of which falls within the 
survey area.  Specimen PERTH 04275098 was collected from "a soil pocket on a granite rock", 
apparently within the central section of the survey area.  However, the described habitat does not 
fit with the underlying aerial imagery at that location. We suspect that the collection is actually 
from the large rocks approximately 700 m south of the record location, outside the survey area. 
 

   
Plate 4.1: Bulbostylis burbidgeae (Priority 4). 

 
In addition, a further 35 significant flora species were identified in the desktop study as having 
been previously recorded from the study area, comprising 11 Priority 1 species, three Priority 2 
species, 19 Priority 3 species and two Priority 4 species.  No Threatened flora species were returned 
during the desktop study. 
 
Figure 4.6 shows the spatial location of all significant flora returned by the DBCA database search.  
A list of the significant species identified by the desktop study is provided in Appendix 6.   
 

4.9 Significant Communities 
One PEC is known to occur in the study area, Lime Land System (Priority 3) (Figure 4.7).  Only one 
record of this PEC has been mapped within the study area, which is 40 km north of the survey 
area at the nearest point, 21 km east of Pardoo.  The PEC is described as “Calcareous plains 
supporting soft and hard spinifex grasslands and melaleuca shrublands” (DBCA 2023). 
 
The Priority 3 PEC ‘Eighty Mile Land System’ (Figure 4.7) also occurs within the study area (21.5 km 
north; (see Biota 2022b)) but was not returned as part of the DBCA communities database search 
and would not occur within the survey area. 
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Figure 4.6: Previous significant flora records from the study area. 
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Figure 4.7: Significant ecological communities of the study area. 
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Figure 4.8: Previous significant fauna records of the study area. 



PGL Link 1 Biological Survey 
 

 
66      Cube/Current/1822 (Link 1 and 2 Corridors Flora and Fauna)/Documents/Link 1/1822 Link 1 Report Rev 0.docx 

 
Figure 4.9: Previous significant fauna records of the study area.   
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4.10.3 SREs 

Database searches returned six listed significant invertebrate species (all millipedes) from the 
study area.  These were the Priority 1 Antichiropus millipedes; Antichiropus `DIP005, abydos`, 
Antichiropus `DIP006, Area C, species1`, Antichiropus `DIP007`, Antichiropus sp. `DIP008, Flinders`, 
Antichiropus sp. `DIP013, Cloudbreak` and Antichiropus sp. `DIP029, Mt Bruce`. 
 
Consolidated data from the database searches yielded a total of 125 species-level taxa 
previously recorded from the study area (Appendix 7, Figure 4.10, Figure 4.11).  These comprised: 

• two described Araneomorphae spider species; 

• seven described and eight nominal Antichiropus millipede species; 

• 12 described and five nominal land snail species; 

• nine described and 30 nominal mygalomorph spider species; 

• four described and 15 nominal pseudoscorpion species; and 

• nine described and 24 nominal scorpion species. 
 
In addition, 13 land snail records and three pseudoscorpion records are represented by 
specimens not identified to species level.  
 
Fifteen of the 125 taxa returned by the desktop study represented confirmed SREs, while 80 
represented potential SREs, 29 are known not to be SREs, and one is a known species complex. 
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Figure 4.10: Arachnida and Diplopoda specimens previously collected from the study area.
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Figure 4.11: Gastropoda specimens previously collected from the study area. 
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5.0 Survey Results 
5.1 Vegetation  
5.1.1 Overview of Vegetation Types 

Twenty-four vegetation types were identified from the survey area, associated with six broad 
landforms: 

• drainage areas; 

• clay plains; 

• sand dunes; 

• plains; 

• low stony rises; and 

• rocky outcrops and breakaways. 
 
Cleared areas were mapped separately as “NA”. 
 
Vegetation types are mapped Appendix 9 and summarised in Table 5.1.   
 
Drainage areas 
The larger drainages were mapped into four separate vegetation types and encompassed major 
flowlines such as the De Grey River, Devils Creek, King Edward River and Turner River.  Generally, 
the vegetation in these drainages consisted of an upper storey of Eucalyptus camaldulensis 
subsp. refulgens (River Gum) and/or Eucalyptus victrix open woodland to forest over Melaleuca 
argentea (Silver Cadjeput) over a tall Acacia (wattle) shrubland over mixed native and weedy 
tussock grasses and very open hummock grassland of Triodia epactia. 
 
There were numerous minor drainage lines dissecting the low stony rises (vegetation sub-types H1d 
and H2e) and rocky outcrops (vegetation types R2a and R5b).  The drainage lines supported an 
upper stratum of scattered low trees of Corymbia spp. over tall Acacia (wattle) shrubs over Triodia 
epactia open hummock grassland.  These were not mapped separately due to their small size but 
are described below (Section 5.1.2). 
 
Clay plains 
Four clay plains vegetation types were mapped, all closely associated with the lower lying areas 
adjacent to the De Grey River and its tributaries.  These clay units ranged from Eriachne spp. 
(Claypan Grass and Swamp Wanderrie) open to closed tussock grasslands to a floodplain of 
Eucalyptus victrix and Lysiphyllum cunninghamii (Bauhinia) low woodland over mixed tall shrubs 
over Triodia epactia open hummock grassland. 
 
Sand dunes 
The sand dunes of the survey area were typically long linear dunes tending east-west (vegetation 
type S2) dominated by scattered Corymbia zygophylla (Broome Bloodwood) low trees over 
mixed shrublands over very open hummock grasslands of Triodia schinzii (Feathertop spinifex) 
(consistent with the inland sand dunes unit S2 mapped as part of the AREH development 
envelope (Biota 2024a)).  The other sand dune vegetation type (S1) was differentiated by having 
a rockier substrate with granite expressions and supported vegetation of Corymbia flavescens 
over a tall mixed shrubland over Triodia epactia open hummock grassland. 
 
Plains 
Five plains vegetation types were mapped, differentiated based on either location, substrate or 
the dominant tree, shrubs and Triodia species present.  The P1 vegetation type was the dominant 
plains unit located in the western half of the survey area and was typically dominated by wattles; 
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with Acacia inaequilatera (Baderi) tall shrubs over Acacia ancistrocarpa (Fitzroy Wattle) and 
Acacia stellaticeps over Triodia epactia open hummock grassland.  The P3 vegetation type was 
the dominant plain unit in the eastern half of the survey area, typically consisting of Corymbia 
zygophylla (Broome Bloodwood) scattered low trees over a tall wattle (Acacia) shrubland over 
Triodia schinzii and Triodia epactia hummock grasses.  The P3 vegetation type is representative of 
the P3 unit mapped on pindan soils of the AREH development envelope (Biota 2024a)   
 
Low stony rises 
Low stony rises were mapped as three separate vegetation types based on the geology present 
(ironstone, calcrete and chert) and the composition of species (for example, the dominant 
Triodia species).  The H1 vegetation type is consistent with the H1 unit mapped in the AREH 
development envelope (Biota 2024a), consisting of tall shrubs of Grevillea wickhamii (Wickham’s 
Grevillea) over an open shrubland of wattles, Acacia hilliana (Hill’s Tabletop Wattle) and Acacia 
adoxa var. adoxa (Grey Whorled Wattle) over Triodia epactia with the sub-type H1a mapped as 
part of this survey containing the dominant hummock grass as Triodia scintillans.  The H1 
vegetation type was the dominant low stony rise unit within the eastern quarter of the survey 
area, with H2 being the dominant overall.  H2 comprised of low stony calcrete rises of Acacia 
robeorum and Acacia inaequilatera scattered tall shrubs over Acacia stellaticeps over hard 
spinifex (Triodia wiseana, T. angusta) with stony lower plains of Corymbia hamersleyana scattered 
low trees over a low shrubland of wattles (Acacia stellaticeps and Acacia bivenosa) over Triodia 
epactia open hummock grassland.  The H2 unit also encompassed the granite boulders (sub-type 
H2c) where indigenous art was observed during the field survey. 
 
Rocky outcrops and breakaways 
Rocky outcrops and breakaways were mapped as six separate vegetation types based on the 
geology present (granite or ironstone), location along the survey area corridor and the dominant 
wattle (Acacia) species present.  Across all the rocky outcropping vegetation types, the 
vegetation consisted of a tall open shrubland of wattles (Acacia colei, A. orthocarpa and/or A. 
ancistrocarpa) over Triodia epactia open to very open hummock grassland, with Corymbia 
hamersleyana present within the minor drainages of the R2 and R5 units.  The R2 vegetation type 
occurred in the center of the survey area and was the dominant unit of this landform, covering 
6% extent in survey area, comparative to the other five units which were below 1%.  
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5.2.2 Significant Flora Species of the Survey Area 

Eleven Priority species were recorded in the survey area during the survey, comprising one Priority 
2 species, nine Priority 3 species and one Priority 4 species.  These taxa are discussed below and 
their locations within the survey area are provided in Appendix 9 and shown in Figure 5.1.   
 
Goodenia hartiana (Hart’s Goodenia) Priority 2 

This herb grows up to 40 cm and is found on sand dunes, swales and sandplains.  It is known from 
26 vouchered records at the WA Herbarium (WAH), primarily on the southeastern border of the 
Great Sandy Desert, with a range extending approximately 300 km in this area. 

This species was recorded at one location approximately 23 km from the eastern end of the 
survey area, in vegetation type P3. 
 
Abutilon sp. Pritzelianum (S. van Leeuwen 5095) Priority 3 

This upright shrub grows to 2.5 m tall and is typically found on sandplains but may also occur on 
sand dunes, hill tops and in creek beds.  This species is often found in coastal habitats, with many 
of 51 currently vouchered WAH records being from around Port Hedland, Karratha, Onslow and 
Carnarvon, in addition to records as far as 200 km inland. 

This species was recorded at two locations in the western extent of the survey area, southwest of 
Port Hedland, with a maximum population size of five individuals.  Both records were within 
vegetation type P1.   
 
Bonamia oblongifolia Priority 3 

This sprawling shrub (Plate 5.61) grows on pindan plains and occurs on the northern coast of WA 
between Eighty Mile Beach and north of Broome.  

This species was recorded at two locations in the survey area; approximately 29 km from the 
western end in vegetation type D2 and approximately 23 km from the eastern end in vegetation 
type P3.  The western record represents a significant range extension of approximately 200 km for 
this species.   
 

 

Plate 5.61: Bonamia oblongifolia. 
 
Croton aridus Priority 3 

This shrub (Plate 5.62) grows to 40 cm and is found on sand dunes and sandplains.  Its range 
across the 17 records vouchered at WAH stretch from the western extent of the Great Sandy 
Desert to the eastern Northern Territory, though there are large gaps throughout this extent. 
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Euphorbia inappendiculata var. inappendiculata Priority 3 

This herb (Plate 5.64) grows to 0.1 m tall and is typically found on plains, gentle slopes and 
drainages.  It is uncommon but widespread throughout the Pilbara, with 13 vouchered records at 
WAH. 

This species was recorded from 20 specimens at a single location in the survey area, 
approximately 9 km east of the De Grey River, in vegetation type C1. 
 
Euphorbia inappendiculata var. queenslandica Priority 3 

This herb (Plate 5.65) grows to 0.1 m tall and is found on clay plains and narrow to broad drainages.  
Within the WA, its known distribution is mostly confined to an area spanning approximately 171 km 
around Karijini National Park, but is also known from several other Australian states. 

One population of this species was recorded at one location within the survey area, 
approximately 17 km east of the De Grey River, which serves as a range extension of over 200 km.  
This record occurred in vegetation type C1. 
 

  
Plate 5.64: Euphorbia inappendiculata 

var. inappendiculata. 
Plate 5.65: Euphorbia inappendiculata 

var. queenslandica. 

 
Indigofera ammobia Priority 3 

This shrub grows to 1.0 m and is found on sandplains, sand dunes and swales.  Within WA, this 
species is primarily known from the Great Sandy Desert, with the majority of the 18 vouchered 
records coming from this region, but it is also known from the Kimberley and the Northern Territory. 

This species was recorded at one location approximately 36 km from the eastern end of the 
survey area, in vegetation type S2.  
 
Polymeria sp. Broome (K.F. Kenneally 9759) Priority 3 

This erect or sprawling herb (Plate 5.66) is found on pindan plains, mostly between Eighty Mile 
Beach and north of Broome, though two records from further inland have also been vouchered. 

This species was recorded at one location, approximately 49 km from the eastern end of the 
survey area, in vegetation unit P3. 
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Plate 5.66: Polymeria sp. Broome (K.F. Kenneally 9759). 
 
Tribulopis marliesiae (Eichler's Tribulopis) Priority 3 

This spreading herb grows to 50 cm and is found on pindan plains.  The nine vouchered WAH 
records cover an approximately 350 km area from east of Broome towards the northwestern 
Great Sandy Desert.  

A specimen of this species was confirmed from approximately 49 km from the eastern survey area 
boundary in vegetation type P3.  A second specimen representing two additional records of the 
species at the western end of the survey area was tentatively identified as T. ? marlesiae, but the 
identification could not be confirmed due to inadequate material. 
 
Bulbostylis burbidgeae Priority 3 

This erect to spreading sedge (Plate 5.67) grows to 0.3 m tall and occurs on granite outcrops and 
at cliff bases.  It is relatively common throughout the northeastern Pilbara, but is infrequently 
recorded due to its small size and ephemeral nature. 

This species was recorded at one location in the central section of the survey area in vegetation 
type H2.   
 

 
Plate 5.67: Bulbostylis burbidgeae. 
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5.2.3 Significant Species with Potential to Occur 

Following the field survey, seven Priority species were ranked as ‘likely to occur’, based on habitat 
availability and proximity of historical records, comprising one Priority 1 species and six Priority 3 
species: 

• Triodia degreyensis (Priority 1); 

• Euploca mutica (Priority 3); 

• Hibiscus aff. krichauffianus (Priority 3); 

• Nicotiana umbratica (Priority 3); 

• Phyllanthus sp. aff. herbecarpus (Priority 3); 

• Rothia indica subsp. australis (Priority 3); and 

• Terminalia kumpaja (Priority 3). 
 
An additional eight species were ranked as ‘may occur’: 

• Acacia cyperophylla var. omearana (Priority 1); 

• Euploca parviantrum (Priority 1); 

• Tephrosia rosea var. Port Hedland (A.S. George 1114) (Priority 1); 

• Gomphrena leptophylla (Priority 3); 

• Gymnanthera cunninghamii (Priority 3); 

• Heliotropium murinum (Priority 3); 

• Triodia chichesterensis (Priority 3); and 

• Ptilotus mollis (Priority 4). 
 

5.2.4 Introduced Species 

Fifteen introduced flora species were recorded from the survey area, two of which represented 
weeds of national significance (WoNS) (*Calotropis procerus and *Parkinsonia aculeata) (see 
Table 5.4, Figure 5.2 and Appendix 10).  Site HPL130 had the highest number of introduced species 
with 11 different introduced taxa recorded, three of which were recorded only at that site.  This is 
most likely due to proximity to the river allowing for optimal conditions for the growth and dispersal 
of weeds, as well as routine cattle activity acting to further disperse these species.  
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The species recorded from the survey area are briefly described below: 

• *Aerva javanica (Kapok Bush) is a perennial herb to low shrub that is widespread through the 
northern half of WA.  It is particularly common in sandy soils, especially in coastal areas and 
disturbed sites.  Kapok Bush was recorded at nine locations in the survey area, usually as 
scattered individuals but occasionally in more dense patches near disturbed areas. 

• *Argemone ochroleuca subsp. ochroleuca (Mexican Poppy) is an annual herb that occurs in 
areas where water collects such as creek edges, riverbanks and roadsides.  It has a very large 
range within WA, having been recorded as far south as Albany and as far north as Port 
Hedland.  It is typically found near the coast, but is fairly widespread throughout inland habitats 
in the Pilbara region. Two records were made within the survey area; one opportunistic record 
and one record of scattered individuals from HPL130 on the banks of the De Grey River. 

• *Calotropis procera (Calotrope) is a shrub or tree that grows in sandy and often clayey soils.  
This weed species is a Declared Pest in WA and is typically known as a Kimberley species, 
however there are also a number of records in the eastern Pilbara. There were eight records 
throughout the survey area from varying habitats but most often near permanent or 
ephemeral water sources. 

• *Cenchrus ciliaris (Buffel Grass) is a perennial grass that was introduced by pastoralists as a 
fodder species.  It is widespread throughout WA and is commonly found in association with 
drainage lines, floodplains, sandy coastal areas and disturbed sites (WA Herbarium 2023), 
where it may form dense tussock grasslands.  This species has demonstrated allelopathic 
capacities, whereby it releases chemicals that inhibit the growth of other plants, and it 
competes aggressively and effectively with native flora species (Cheam 1984a, 1984b, Hussain 
et al. 2010).  Buffel grass was recorded from 19 locations in the survey area. Dense populations 
were recorded in the degraded riverbanks of the De Grey River at HPL130, while scattered 
grazed plants were observed along the verge of the Great Northern Highway as well as most 
roads and drainages. 

• *Cenchrus setiger (Birdwood Grass) is an erect perennial tussock grass that occurs in similar 
habitats to Buffel Grass (creeklines, floodplains and sandy coastal areas).  Birdwood Grass was 
recorded from five locations in the survey area, in each case occurring with *C. ciliaris, mostly 
in degraded riparian areas with high cattle activity. 

• *Cynodon dactylon (Couch) is a rhizomatous (or stoloniferous), prostrate perennial, grass-like or 
herb, 0.05-0.3 m high. Grows in sand, loam and clay soils.  Two records came from within the 
survey area; one opportunistic and the other at HPL130 on the banks of the De Grey River. 

• *Datura leichhardtii subsp. leichhardtii (Native Thornapple) is a robust annual herb that has 
been recorded from the Pilbara, Gascoyne and Carnarvon bioregions.  A single record was 
opportunistically collected in the survey area. 

• *Echinochloa colona (Awnless Barnyard Grass) is a tufted annual grass growing near 
watercourses and swamps.  It is very widespread in the Pilbara and Kimberley and has also 
been recorded around Perth. Two records came from within the survey area, both recorded 
near the De Grey River in highly degraded habitat. 

• *Euphorbia hirta (Asthma Plant) is an annual herb that grows along watercourses.  The majority 
of the vouchered records are from the Kimberley, however there are several records in the 
Pilbara, including one southeast of Port Hedland.  A single opportunistic record came from 
within the survey area. 

• *Indigofera oblongifolia is an erect spreading shrub, growing on clay-based and alluvial soils in 
coastal areas and roadsides.  It occurs along the northern coast of WA between Karratha and 
Broome.  Ten records came from within the survey area, one opportunistic and nine from 
relevés, with the highest densities being sites near the De Grey River or other minor drainages. 
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• *Parkinsonia aculeata (Parkinsonia) is a spiny shrub or tree that grows in sandy or clayey soils, 
often along watercourses.  This weed species is a WoNS and a Declared Pest in WA.  It is quite 
widespread throughout northern WA, occurring as far west as Exmouth and east into the 
Northern Territory and Queensland.  A single record came from site HPL130 on the banks of the 
De Grey River. 

• *Passiflora foetida var. hispida (Stinking Passionflower) is a woody climber that grows in coastal 
areas, as well as on river and creek banks.  Many of the records in WA are from the Kimberley, 
but it is also recorded sporadically in the Pilbara.  Five records came from the survey area, one 
opportunistic and four from relevés near low lying or riparian areas, including HPL130 on the 
banks of the De Grey River. 

• *Sigesbeckia orientalis (Indian Weed) is an erect annual herb growing over limestone or 
granite in rocky gullies, limestone ranges and creek beds.  All current records in the Pilbara are 
from south of Millstream Chichester National Park, but it is recorded quite commonly in the 
southern Pilbara.  A single record came from site HPL130 on the banks of the De Grey River. 

• *Trianthema portulacastrum (Giant Pigweed) is an annual herb that has been recorded in 
northern Australia from the Pilbara to the Kimberley (WA Herbarium 2023).  A single plant of this 
species was recorded from site HPL130 on the banks of the De Grey River. 

• *Vachellia farnesiana (Mimosa Bush) is an erect, spreading, thicket-forming shrub, growing in 
low lying areas, river and creek banks and disturbed sites.  This species is widespread in the 
Pilbara and is known from many bioregions in WA and other states.  Five records came from 
the survey area, one opportunistic and four from relevés near low lying or riparian areas, 
including HPL130 on the banks of the De Grey River. 
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Figure 5.1:  Locations of significant flora recorded from the survey area. 
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Figure 5.2: Locations of introduced flora recorded from the survey area. 
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5.3 Fauna Habitats 
Ten fauna habitats were identified within the survey area: 

• Acacia shrubland on spinifex sandplain; 

• Granite boulders; 

• Gorges and gullies; 

• Claypan; 

• Minor/moderate drainage line; 

• Low stony rises; 

• Rocky outcrops; 

• Major drainage line; 

• Cleared areas; and 

• Sand dunes. 

 
Fauna habitats are described further below in Table 5.5 and mapped in Appendix 12. Acacia 
shrubland on spinifex sandplain was the dominant habitat recorded, accounting for over 65% of 
the survey area (Table 5.5).  























PGL Link 1 Biological Survey 
 

 
122      Cube/Current/1822 (Link 1 and 2 Corridors Flora and Fauna)/Documents/Link 1/1822 Link 1 Report Rev 0.docx 

 
Plate 5.74: Active Western Pebble-mound Mouse 

mound from L1FA148DS. 

 
Plate 5.75: Defunct Western Pebble-mound 

Mouse mound from L1FA148DS. 
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Figure 5.3:  Significant fauna recorded during the survey. 
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5.4.2 Other Significant Species Likely to Occur 

Eight other significant vertebrate fauna species were considered likely to occur, or have been 
previously recorded, in the survey area (Appendix 8, Sections 5.4.2.1 to 5.4.2.8).  
 
5.4.2.1 Ghost Bat (Macroderma gigas) 
The Ghost Bat is listed as Vulnerable under both the EPBC Act and the BC Act.  
 
Ghost Bats previously occurred across most of inland and northern Australia, but are now 
restricted to the tropical and subtropical north of the continent (Churchill 2008).  The distribution of 
this species is fragmented, with each population showing some genetic differentiation (Armstrong 
and Wilmer 2004).  Ghost Bats occur in a broad range of habitats, with distribution influenced by 
the availability of suitable caves for roost sites, and are known to forage over areas up to 60 ha 
(Churchill 2008).  Scat material from the Ghost Bat is quite distinctive and can be used to identify 
temporary roosts or feeding sites.  Feeding sites are also usually readily identifiable based on the 
accumulation of discarded remains of prey animals (van Dyck and Strahan 2008). 
 
No Ghost Bats were recorded during the survey, but the species has been recorded within the 
survey area in the past on five occasions, and additional times within the wider study area. The 
survey area falls within the published distributions for the species (e.g. Churchill 2008, Menkhorst 
and Knight 2011) and potentially suitable foraging habitat exists within the survey area across 
most habitat types, so it is likely to occur.  Although some smaller caves were identified in the 
survey area, no suitable roosting habitat was identified, so the occurrence of Ghost Bat is likely to 
be dependent on the proximity of suitable roost sites in the areas outside of the survey area.  
 
5.4.2.2 Grey Falcon (Falco hypoleucos) 
The Grey Falcon is listed as Vulnerable both the EPBC Act and the BC Act.  
 
The species is sparsely distributed across much of arid inland and northern Australia, occurring 
mainly on lightly wooded plains and along major watercourses (Johnstone et al. 2013).  Breeding 
usually takes place in taller trees such as river red gums, or on isolated man-made structures such 
as communications towers. 
 
The Grey Falcon was not recorded during the current survey but there are 12 previous records from 
the study area, with one being as close as 1 km from the survey area boundary.  All habitats within 
the survey area are likely to be suitable for foraging for the species, with waterholes along major 
drainage lines or in man-made dams, and other features that attract aggregations of birds likely to 
be particularly attractive.  Taller trees along the major drainage lines also offer potentially suitable 
breeding opportunities.  Hence, we consider the species is likely to occur in the survey area. 
 
5.4.2.3 Pilbara Olive Python (Liasis olivaceus barroni) 
The Pilbara Olive Python is listed as Vulnerable under both the EPBC Act and BC Act. 
 
It is a distinct subspecies of the Olive Python (which is found across northern Australia). The 
distribution of the barroni subspecies roughly coincides with the Pilbara bioregion, with a 
seemingly disjunct population around Mount Augustus in the Gascoyne region (DSEWPaC 2012). 
Preferred habitat for the Pilbara Olive Python includes rocky areas such as gorges, escarpments, 
and rocky outcrops, and it is most-readily found close to pools (DAWE 2020).  This is likely a 
function of its increased detectability around pools, rather than a distinct preference for them, as 
individuals have large home ranges (between 88 ha and 449 ha) and radio-tracking data shows 
they often reside significant distances from water (Tutt et al. 2004, Biota, unpublished data).  They 
shelter and ambush prey from caves, crevasses, beneath boulders, rocks and vegetation, 
underwater, and in trees (Bush and Maryan 2011, Biota, unpublished data). 
 
No direct evidence of this species was recorded during the survey (i.e. individuals trapped, 
recorded on camera or observed), but suitable habitat is present throughout the survey area in 
the gorges and gullies and rocky outcrops, and drainage line habitat type.  Pilbara Olive Pythons 
are considered likely to occur.  
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5.4.2.4 Peregrine Falcon (Falco peregrinus) 
The Peregrine Falcon is listed as Other Specially Protected Fauna under the BC Act.  
 
It occurs almost Australia-wide, but is absent from most deserts and the Nullarbor Plain (Johnstone 
and Storr 1998).  This species inhabits a wide range of habitats including forests, woodlands, wetlands 
and open country (Pizzey and Knight 2007).  Individuals maintain large home ranges of up to 30 km2, 
and nest in recesses of cliff faces, tree hollows and along rivers (Johnstone and Storr 1998).  
 
No Peregrine Falcon were recorded during the survey but there are nine previous records of the 
species from the study area, with the most recent being in 2012.  The survey areas falls within the 
published distribution for the species (Menkhorst et al. 2017), and all habitats within the survey 
area are likely to be suitable for foraging, with areas supporting aggregations of other birds likely 
to be particularly attractive.  Taller trees along major drainage lines may also be suitable for 
nesting though rocky ledges (not present in the survey areas) are likely to be preferable.  The 
Peregrine Falcon is therefore likely to occur within the survey area. 
 
5.4.2.5 Pacific Swift (Apus pacificus) 
The Pacific Swift (previously known as the Fork-tailed Swift) is listed as Migratory under both the 
EPBC Act and BC Act. 
 
It occurs as a non-breeding migrant across much of Australia from September to April, particularly 
in the northern half of the continent.  In general, the species is most common closer to the coast, 
but occurs over much of the Pilbara and Kimberley.  In Australia, the species is entirely aerial in 
habit, foraging for flying insects and even sleeping on the wing.  It is highly mobile, often occurring 
in association with unsettled weather and low pressure systems (Johnstone and Storr 1998). 
 
Pacific Swifts were not recorded during the survey but the desktop study returned seven previous 
records from within the wider study area, the most recent being in 2022.  
 
5.4.2.6 Oriental Pratincole (Glareola maldivarum) 
The Oriental Pratincole is listed as Migratory under both the EPBC Act and BC Act.  
 
The species is a non-breeding migrant to Australia and is typically present from October to May, 
with the largest numbers present from December to March (Johnstone and Storr 1998, Sitters et al. 
2004).  The Oriental Pratincole often uses broadly similar foraging habitats to the Oriental Plover, 
including short-grassed or bare plains, bare wetland margins. However, Oriental Pratincoles take 
most of their insect prey aerially (Johnstone and Storr 1998), and so will forage over a wider range 
of open habitat types, and occasionally over more wooded areas.  Oriental Pratincole will also 
use tidal mudflats, beaches, sewage ponds and freshwater wetland areas, primarily for roosting 
during the heat of the day.  They are mobile in response to conditions, and disperse across inland 
northern Australia during the wet season, occasionally gathering in exceptionally high numbers 
(Sitters et al. 2004). 
 
Oriental Pratincoles were not recorded during the survey, which is not unexpected given the survey 
timing was after the largest numbers have typically left Australia for the migratory season. Thirty-two 
previous records have come from the study area, only one of which was from within Acacia 
shrubland on spinifex sandplain habitat within the survey area.  Suitable foraging habitat exists 
across most of the habitats of the survey area, primarily in airspace over these habitats.  Suitable 
roosting or loafing habitat also exists around the man-made dams, and in more open parts of the 
drainage line habitats.  Hence, we consider that the species is likely to occur in the survey area as a 
wet season migrant, primarily from December to March. 
 
5.4.2.7 Australian [Gull-billed] Tern Gelochelidon [nilotica] macrotarsa 
The Gull-billed Tern is listed as Migratory under both the EPBC Act and BC Act.  
 
However, there are two populations of Gull-billed Tern in Australia; a resident population, 
G. [nilotica] macrotarsa and a migratory population G. nilotica affinis.  Most authorities now 
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recognise the resident Australian population as a distinct species, the Australian [Gull-billed] Tern, 
based on differences in plumage, structure, ecology and genetics (Rogers et al. 2005).  The 
Australian [Gull-billed] Tern is still listed as Migratory under the EPBC Act due to a lag in updating 
the taxonomy of the species. Australian [Gull-billed] Terns are nomadic and occur widely across 
Australia, including both coastal and inland areas, but generally remain within Australia.  They 
breed colonially on inland wetlands, and forage over sheltered coastal and inland wetlands, and 
over open grassland and bare ground (Johnstone and Storr 1998). 
 
No Australian [Gull-billed] Terns were recorded during the current survey.  Forty-seven previous 
records of the species were identified from the study area, one of which was from within the 
survey area in Acacia shrubland on spinifex sandplain habitat.  However, the survey areas fall 
within the published distribution for the species (Menkhorst et al. 2017) and potentially suitable 
foraging habitat occurs in the major drainage lines habitat type and in man-made dams, so the 
species is likely to occur as a foraging visitor. 
 
5.4.2.8 Caspian Tern (Hydroprogne caspia) 
The Caspian Tern is listed as Migratory under both the BC and EPBC Acts.  
 
It has a wide global distribution, and occurs around much of the Australian coastline, as well as 
inland in association with larger water bodies (Johnstone and Storr 1998, Menkhorst et al. 2017). 
Preferred habitat includes sheltered coasts and estuaries, and larger inland wetlands including 
large rivers, fresh and saline lakes, and temporary wetlands (Menkhorst et al. 2017).  In WA, 
breeding occurs primarily on islands, with a few records from mainland coasts and the shores of 
large saline lakes (Johnstone and Storr 1998). 
 
No Caspian Terns were observed within the survey area. Numerous previous records are known 
from the desktop study area, one of which is from within the survey area in Minor/moderate 
drainage line habitat.  The major drainage line habitat represents potentially suitable habitat 
when extensive surface water is present. 
 

5.4.3 Significant Species That May Occur 

A further 10 significant species may occur in the survey area (Appendix 8, Sections 5.4.3.2 to 
5.4.3.7).  
 
5.4.3.1 Black-footed Rock-wallaby Petrogale lateralis lateralis 
The Black-footed Rock-wallaby is listed as Endangered under both the EPBC Act and BC Act. 
 
The Black-footed Rock-wallaby was formally widespread although patchily distributed, but 
populations have greatly declined and they are now confined to small patches of suitable 
habitat in central and southern WA (Threatened Species Scientific Committee 2016). Isolated 
populations now only occur in the Calvert Range, Cape Range, Avon Wheatbelt, Barrow Island, 
and Salisbury Island, as well as some scattered reintroduced populations. Rockpiles and other 
rocky habitat are primary habitat for the Black-footed Rock-Wallaby, providing shelter in the form 
of caves, cliffs and boulder screes during the day.  Habitat critical to survival requires sufficient 
cave and crevice development to provide shelter from extremes of temperatures and predators 
(Menkhorst and Knight 2011). 
 
While molecular analysis confirmed that the sequenced macropod scats from the survey area 
were not attributable to for Black-footed Rock Wallaby (Section 5.4.1; Appendix 14), suitable 
habitat for the species was present.  This included occurrences of Granite boulders habitat 
approximately 80 km west-southwest of a recently discovered population of the species (Biota 
2022a) and it may occur in the survey area. The granite boulder habitat found in 7.7% of the 
survey area (Section 5.3) is the most suitable for these species if it is present, though the gorges 
and gullies and rocky outcrops habitats are also suitable.  
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5.4.3.2 Spectacled Hare-wallaby (Lagorchestes conspicillatus) 
The Spectacled Hare-wallaby is listed as Priority 4 by the DBCA.  
 
There are scattered records of this species from the Kimberley and Pilbara regions of WA. It has 
declined in numbers over most of its range, including drastic declines in the mainland Pilbara 
region (Ingleby 1991, Burbidge and Johnson 2008).  While abundant on Barrow Island, it was 
eliminated from the Montebello group of islands (located just to the north of Barrow Island) prior 
to 1950, most likely as a result of predation by feral cats (Burbidge and Main 1971).  Individuals are 
mostly solitary, but sometimes feed in groups up to three (van Dyck and Strahan 2008), and 
occupy home ranges of about 1.77 km2 (McCosker 1997). 
 
The Spectacled Hare-wallaby was not recorded during the survey, but it can be hard to detect 
and is most commonly recorded incidentally when flushed from its daytime shelter in spinifex 
hummocks.  Some parts of the survey area supported large spinifex hummocks, and there are four 
previous records from the wider study area, so it may occur.  
 
5.4.3.3 Dampierland Plain Slider (Lerista separanda) 
The Dampierland Plain Slider (Lerista separanda) is listed as a Priority 2 species by the DBCA. 
 
The species prefers sandy substrates, including coastal areas and inland sand dunes and plains 
(Wilson and Swan 2021).  There are 17 previous records from the study area, predominately from 
the eastern end.  The sand dune habitat present in the survey area may represent suitable 
habitat. 
 
5.4.3.4 Short-tailed Mouse (Leggadina lakedownensis) 
The Short-tailed Mouse is listed as Priority 4 by the DBCA.  
 
Prior to 1997, only two specimens of this species had been collected, however the number of 
records of this species has increased substantially since this time (Cooper et al. 2003).  In WA, its 
distribution encompasses the Pilbara and Kimberley regions (Menkhorst and Knight 2011) although 
NatureMap records also place it within the Great Sandy Desert.  Regional records suggest that 
the primary mainland habitat comprises areas of cracking clay and adjacent habitats. However, 
other sources provide a more diverse picture of habitat utilisation that includes areas of open 
tussock and hummock grassland, Acacia shrubland and savannah woodland, sandy soils as well 
as cracking clays (Aplin et al. 2016) as well as hilltops (Dr Peter Kendrick, pers. comm.) and sandy 
coastal areas (Biota, unpublished data).  Population sizes appear to vary dramatically by season. 
 
The Short-tailed Mouse was not recorded during the survey and no previous records from the 
survey area were identified in the desktop study.  There have however been 17 records from 
within the wider study area and the areas of claypan habitat in the survey area may be suitable.  
 
5.4.3.5 White-winged Tern (Chlidonias leucopterus) 
The White-winged Tern is listed as Migratory under both the BC and EPBC Acts. 
 
The species breeds in Asia and is a summer migrant to Australia from October to April-May 
(Menkhorst et al. 2017).  They can occur in suitable habitat across most of Australia but are more 
common in the north of the country.  Preferred habitats include coastal and inland freshwater 
wetlands, estuaries, sheltered seas, salt lakes and samphire, as well as flooded grasslands 
(Johnstone and Storr 1998). 
 
The White-winged Tern was not recorded during the current survey.  There are 45 previous records 
from within the study area, but there are no previous records from the survey area.  Suitable 
habitat for the species exists in the major drainage line habitat, so the species may occur as a 
non-breeding visitor (primarily September to May). 
 
5.4.3.6 Glossy Ibis (Plegadis falcinellus) 
The Glossy Ibis is listed as Migratory under the BC and EPBC Acts.  
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6.0 Discussion and Conclusions 
6.1 Vegetation 
A total of 24 vegetation types were mapped in the survey area over six broad landforms, all of 
which are typical of the bioregion (Section 5.1).  The vegetation of the survey area was primarily in 
Very Good to Excellent or Excellent condition (72%).  Only 4.5% of the survey area was considered 
to be in Poor to Good condition and these areas were mainly associated with drainage lines and 
floodplains, being somewhat degraded through cattle grazing and weed invasion (Section 5.1.4).  
The survey area therefore contained a substantial amount of largely intact native vegetation. 
 
None of the vegetation types in the survey area represented any significant ecological 
communities, however the riparian vegetation types D1 and D2 (the De Grey River and its 
tributaries) are considered as having a high potential to be GDEs or GDV due to the 
phreatophytic species Eucalyptus camaldulensis, Eucalyptus victrix and Melaleuca argentea 
being dominant.  While all native vegetation is considered to have intrinsic value, vegetation 
types D1 and D2 were of elevated significance. 
 

6.2 Flora 
A total of 420 native flora species from 148 genera and 51 families were recorded in the survey 
area, as well as 15 introduced species (including two WoNS) (Section 5.2.4).  No Threatened flora 
were recorded from the survey area and none are expected to occur.  A total of 11 Priority listed 
species were recorded from the survey area (Section 5.2.2 and Figure 5.1).   
 
The Priority species recorded comprised: 

1. Goodenia hartiana (P2) – recorded at one location; 

2. Abutilon sp. Pritzelianum (S. van Leeuwen 5095) (P3) – recorded at two locations; 

3. Bonamia oblongifolia (P3) – recorded at two locations; 

4. Croton aridus (P3) – recorded at 12 locations; 

5. Euphorbia clementii (P3) – recorded at one location; 

6. Euphorbia inappendiculata var. inappendiculata (P3) – recorded at one location; 

7. Euphorbia inappendiculata var. queenslandica (P3) – recorded at one location;  

8. Indigofera ammobia (P3) – recorded at one location; 

9. Polymeria sp. Broome (K.F. Kenneally 9759) – recorded at one location; 

10. Tribulopis marliesiae (P3) – recorded at one location; and 

11. Bulbostylis burbidgeae (P3) – recorded at one location. 

 
An additional 15 Priority flora species have the potential to occur, and many of these would only 
be recorded following good rainfall, particularly those associated with clay plains habitats.  
 
Two weeds of significance were recorded in the survey area: 

1. *Calotropis procerus (Declared Pest) – recorded from eight locations across varying habitats 
but most often near permanent or ephemeral water sources; and 

2. *Parkinsonia aculeata (WoNS and Declared Pest) – recorded from one location on the bank 
of the De Grey River. 
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6.3 Vertebrate Fauna 
A total of 10 fauna habitats were identified within the survey area, all of which are typical of the 
bioregion and are not considered to be significant. 
 
During the survey, five significant fauna species were recorded: Northern Quoll (Dasyurus 
hallucatus), Bilby (Macrotis lagotis), Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Pilbara form), 
Brush-tailed Mulgara (Dasycercus blythi) and Western pebble-mound Mouse (Pseudomys 
chapmani).  Overall, a total of 121 vertebrate fauna species were recorded in the survey area 
during the field survey, comprising 24 mammals (including 11 bat species), 73 birds, 23 reptiles, 
and one amphibian. 
 
Likelihood of occurrence assessments based on the desktop study results and an assessment of 
habitats undertaken during the field survey indicated that a further eight significant vertebrate 
species are likely to occur in the survey area, while another 10 may occur.  
 

6.4 SRE Invertebrate Fauna 
Potential SRE species recorded within the survey area comprised 11 mygalomorph spiders, 17 
camaenid snail, two buthid scorpions, two pseudoscorpions, 12 isopods, three centipedes and 
one Selenopid spider.  
 
Eight habitat types were identified that may support SRE species during the current survey that 
contain various microhabitats that are prospective for SRE fauna.  These include accumulations of 
leaf litter, areas of clayey soils, mature Triodia spp. Hummocks, granite outcrops, sandy/stony soils 
and permanent pools. None of the potential SRE habitats were identified as being isolated to the 
survey area and appear to be continuous throughout the locality. 
 
 
 



PGL Link 1 Biological Survey 
 

 
Cube/Current/1822 (Link 1 and 2 Corridors Flora and Fauna)/Documents/Link 1/1822 Link 1 Report Rev 0.docx     135 

7.0 References 
Agriculture Western Australia (1967). Atlas of Australian Soils for Western Australia. CSIRO, 
Melbourne. 

ALA (2024). Atlas of Living Australia [WWW Document]. Database, . Retrieved from bie.ala.org.au. 

Aplin, K., A. A. Burbidge, K. Morris, and J. Woinarski (2016). Northern Short-tailed Mouse Leggadina 
lakedownensis [WWW Document]. Retrieved April 1, 2021, from 
https://www.iucnredlist.org/species/11384/22459416. 

Aplin, T. E. H. (1979). Chapter 3: The Flora. Pages 53–76 in B. J. O’Brien, editor. Environment and 
Science. The University of Western Australia Press. 

Armstrong, K. M. (2001). The distribution and roost habitat of the Pilbara Leaf-nosed bat 
Rhinonicteris aurantius, in the Pilbara region of Western Australia. Wildlife Research 28:95–104. 

Armstrong, K. M., and W. J. Wilmer (2004). The importance of determining genetic population 
structure for the management of Ghost Bats, Macroderma gigas, in the Pilbara region of Western 
Australia. Oral presentation at the 11th Australasian Bat Society Conference, Toowoomba, 
Queensland. 

Australasian Bat Society (2006). Recommendations of the Australasian Bat Society Inc for reporting 
standards for insectivorous bat surveys using bat detectors. The Australian Bat Society Newsletter 
27:6–9. 

Baker, A., and I. Gynther (2023). Strahan’s Mammals of Australia, 4th edition. Reed New Holland 
Publishers, Sydney, NSW. 

Bat Call WA (2021a). A review of ghost bat ecology, threats and survey requirements. Report 
prepared for the Department of Agriculture, Water and Environment, Bat Call WA Pty Ltd, Hillarys, 
Western Australia. 

Bat Call WA (2021b). A review of Pilbara leaf-nosed bat ecology, threats and survey requirements. 
Report prepared for the Department of Agriculture, Water and Environment, Bat Call WA Pty Ltd, 
Hillarys, Western Australia. 

Beard, J. S. (1975). Vegetation Survey of Western Australia : Pilbara.  1:1,000,000 Vegetation Series : 
Explanatory Notes to Sheet 5. University of Western Australia Press, Western Australia. 

Beard, J. S. (1979). Vegetation Survey of Western Australia : Kimberley.  1:1,000,000 Vegetation 
Series : Explanatory Notes to Sheet 1. University of Western Australia. 

Biota (2006). Port Hedland Solar Saltfield Expansion Botanical Survey. Unpublished report prepared 
for Dampier Salt Ltd, May 2006, Biota Environmental Sciences, Western Australia. 

Biota (2008). A Biodiversity Assessment of the Utah Point Berth Development, Port Hedland. 
Unpublished report prepared for Sinclair Knight Merz, April 2008, Biota Environmental Sciences, 
Western Australia. 

Biota (2018). Asian Renewable Energy Hub Specialist Fauna Studies: Waterbirds and Migratory 
Shorebirds. Unpublished report prepared for NW Interconnected Power, Biota Environmental 
Sciences, Western Australia. 

Biota (2022a). Asian Renewable Energy Hub Detailed Fauna Assessment. Unpublished report 
prepared for NW Interconnected Power, Biota Environmental Sciences, Leederville, Western 
Australia. 



PGL Link 1 Biological Survey 
 

 
136      Cube/Current/1822 (Link 1 and 2 Corridors Flora and Fauna)/Documents/Link 1/1822 Link 1 Report Rev 0.docx 

Biota (2022b). Asian Renewable Energy Hub Detailed Flora and Vegetation Survey. Unpublished 
draft report in preparation for NW Interconnected Power, November 2018, Biota Environmental 
Sciences, Western Australia. 

Biota (2023a). Lumsden Point Biological Survey. Unpublished report prepared for Main Roads 
Western Australia, Biota Environmental Sciences, West Perth, WA. 

Biota (2023b). Roy Hill Port Expansion Project Biological Study. Unpublished report prepared for Roy 
Hill Pty Ltd, Biota Environmental Sciences, West Perth, WA. 

Biota (2024a). Australian Renewable Energy Hub Detailed Flora and Vegetation Survey – Phases 1 
to 4. Unpublished report prepared for bp and GHD, Biota Environmental Sciences, West Perth, WA. 

Biota (2024b). Ridley Project Detailed Terrestrial Vertebrate Fauna Survey. Unpublished report 
prepared for Atlas Iron Pty Ltd, Biota Environmental Sciences, West Perth, WA. 

Biota (2024c). Ridley Services Corridors Basic and Targeted Vertebrate Fauna Survey. Unpublished 
report prepared for Atlas Iron Ltd, Biota Environmental Sciences, West Perth, WA. 

Braithwaite, R., and A. Griffiths (1994). Demographic variation and range contraction in the 
Northern Quoll, Dasyurus hallucatus (Marsupialia: Dasyuridae). Wildlife Research 21. doi: 
10.1071/WR9940203. 

Burbidge, A. A., and P. Johnson (2008). Spectacled Hare-wallaby Lagorchestes conspicillatus. 
Pages 314–316 in S. van Dyck and R. Strahan, editors. The Mammals of Australia, 3rd Ed. New 
Holland Publishers (Australia) Pty Ltd, Sydney. 

Burbidge, A. A., and A. R. Main (1971). Report on a visit to Barrow Island. Department of Fisheries 
and Fauna, Perth. 

Bureau of Meteorology (2024). Groundwater Dependent Ecosystem Atlas [WWW Document]. 
Retrieved August 28, 2024, from http://www.bom.gov.au/water/groundwater/gde/map.shtml. 

Bush, B., and B. Maryan (2011). Field Guide to the Snakes of the Pilbara, Western Australia. Western 
Australian Museum, Perth. 

Cheam, A. H. (1984a). Allelopathy in buffel grass (Cenchrus ciliaris L.) Part I.  Influence of buffel 
grass association on calotrope (Calotropis procera (Ait) W.T.Ait.). Australian Weeds 3:133–136. 

Cheam, A. H. (1984b). Allelopathy in buffel grass (Cenchrus ciliaris L.) Part II.  Site of release and 
distribution of allelochemical in the soil profile. Australian Weeds 3:137–139. 

Christian, C. S., and G. A. Stewart (1953). General Report on Survey of Katherine-Darwin Region, 
1946. Australian Land Research Series 1, CSIRO. 

Churchill, S. K. (2008). Australian Bats, 2nd edition. Allen and Unwin, Australia. 

Cooper, N. K., M. Adams, C. Anthony, and L. H. Schmitt (2003). Morphological and genetic 
variation in Leggadina (Thomas, 1910) with special reference to Western Australian populations. 
Records of the Western Australian Museum 21:333–351. 

DAWE (2020). Liasis olivaceus barroni - Olive Python (Pilbara subspecies) SPRAT Profile [WWW 
Document]. Department of Agriculture, Water and the Environment, . Retrieved from 
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=66699. 

DAWE (2021). Directory of Important Wetlands in Australia [WWW Document]. Department of 
Agriculture, Water and the Environment, . Retrieved from 
http://www.environment.gov.au/topics/water/water-our-environment/wetlands/australian-
wetlands-database/directory-important. 



PGL Link 1 Biological Survey 
 

 
Cube/Current/1822 (Link 1 and 2 Corridors Flora and Fauna)/Documents/Link 1/1822 Link 1 Report Rev 0.docx     137 

DBCA (2017). The conservation and management of the bilby (Macrotis lagotis) in the Pilbara. 
Department of Biodiversity, Conservation and Attractions, Western Australia. 

DBCA (2022). DBCA - Legislated Lands and Waters. 

DBCA (2023). Priority Ecological Communities for Western Australia, Version 35. Species and 
Communities Program, Department of Biodiversity, Conservation and Attractions, 19 June 2023. 

DCCEEW (2023). Recovery Plan for the Greater Bilby (Macrotis lagotis). Department of Climate 
Change, Energy, the Environment and Water, Canberra, Australia. 

DCCEEW (2024). Australia’s bioregions (IBRA) [WWW Document]. Department of Climate Change, 
Energy, the Environment and Water, . Retrieved from 
https://www.dcceew.gov.au/environment/land/nrs/science/ibra. 

DEC (2010). Definitions, Categories and Criteria for Threatened and Priority Ecological 
Communities. Species and Communities Branch, Department of Environment and Conservation, 
December 2010. 

Department of the Environment (2014). Environment Protection and Biodiversity Conservation Act 
1999 Protected Matters Search Tool [WWW Document]. Retrieved from 
http://www.environment.gov.au/topics/about-us/legislation/environment-protection-and-
biodiversity-conservation-act-1999/protected. 

DEWHA (2010a). Survey Guidelines for Australia’s Threatened Birds: Guidelines for detecting birds 
listed as threatened under the Environment Protection and Biodiversity Conservation Act 1999. 
Department of the Environment, Water, Heritage and the Arts.  Australian Government. 

DEWHA (2010b). Survey Guidelines for Australia’s Threatened Bats: Guidelines for detecting bats 
listed as threatened under the Environment Protection and Biodiversity Conservation Act 1999. 
Department of Environment, Water, Heritage and the Arts.  Australian Government. Retrieved 
from http://www.environment.gov.au/epbc/publications/pubs/nes-guidelines.pdf. 

DSEWPaC (2011a). Survey Guidelines for Australia’s Threatened Mammals: Guidelines for 
detecting mammals listed as threatened under the EPBC Act. Department of Sustainability, 
Environment, Water, Population and Communities, Canberra. Retrieved from 
http://www.environment.gov.au/epbc/publications/threatened-mammals.html. 

DSEWPaC (2011b). Survey Guidelines for Australia’s Threatened Reptiles. Department of 
Sustainability, Environment, Water, Population and Communities; Commonwealth of Australia. 
Retrieved from http://www.environment.gov.au/epbc/publications/threatened-mammals.html. 

DSEWPaC (2012). Interim Biogeographic Regionalisation for Australia (IBRA), Version 7 (Subregions) 
- States and Territories. Department of Sustainability, Environment, Water, Population and 
Communities, Canberra. Retrieved from http://www.environment.gov.au/topics/land/national-
reserve-system/science-maps-and-data/australias-bioregions-ibra. 

Duncan, A., G. B. Baker, and N. Montgomery (1999). The Action Plan for Australian Bats. 
Environment Australia, Canberra. 

DWER (2021). Environmentally Sensitive Areas declared under the Environmental Protection Act 
1986. Department of Water and Environmental Regulation, Perth. 

EPA (2016a). Technical Guidance: Flora and Vegetation Surveys for Environmental Impact 
Assessment. Environmental Protection Authority, Western Australia. 

EPA (2016b). Technical Guidance: Sampling of Short Range Endemic Invertebrate Fauna. 
Environmental Protection Authority, Western Australia. 

EPA (2020). Technical Guidance: Terrestrial Vertebrate Fauna Surveys for Environmental Impact 
Assessment. Environmental Protection Authority, Western Australia. 



PGL Link 1 Biological Survey 
 

 
138      Cube/Current/1822 (Link 1 and 2 Corridors Flora and Fauna)/Documents/Link 1/1822 Link 1 Report Rev 0.docx 

Focused Vision Consulting (2022). Detailed Flora and Vegetation Survey, Pardoo/Ridley. 
Unpublished Report for Atlas Iron Pty Lty, . 

Friend, J. A. (1990). Status of bandicoots in Western Australia. Pages 73–84 in J. H. Seebeck, P. R. 
Brown, and R. L. Wallis, editors. Bandicoots and Bilbies. Surrey Beatty & Sons in association with 
Australian Mammal Society, New South Wales. Retrieved June 13, 2012, . 

Geoscience Australia (2008). Surface geology of Australia 1:1,000,000 scale, Western Australia 
[Digital Dataset]. Retrieved from http://www.ga.gov.au. 

Government of Western Australia (2019). 2018 Statewide Vegetation Statistics incorporating the 
CAR Reserve Analysis (Full Report). Current as of March 2019. Department of Biodiversity, 
Conservation and Attractions, Perth, Western Australia. 

Graham, G. (2003). Great Sandy Desert 1 (GSD1 - McLarty subregion). Pages 326–331 in J. E. May 
and N. L. McKenzie, editors. A Biodiversity Audit of Western Australia’s 53 Biogeographical 
Subregions. Department of Conservation and Land Management, Western Australia. 

Harvey, M. S. (2002). Short-range endemism among the Australian fauna: some examples from 
non-marine environments. Invertebrate Systematics 16:555–570. 

How, R. A., P. B. Spencer, and L. H. Schmitt (2009). Island populations have high conservation 
value for northern Australia’s top marsupial predator ahead of a threatening process. Journal of 
Zoology 278:206–217. 

Hussain, F., B. Ahmad, and I. Ilahi (2010). Allelopathic effects of Cenchrus ciliaris L. and 
Bothriochloa pertusa (L.) A. Camus. Pakistan Journal of Botany 42(5):3587–3604. 

Ingleby, S. (1991). Distribution and status of the spectacled hare-wallaby, Lagorchestes 
conspicillatus. Wildlife Research 18:501–519. 

Johnstone, R. E., A. H. Burbidge, and J. C. Darnell (2013). Birds of the Pilbara region, including seas 
and offshore islands, Western Australia: distribution, status and historical changes. Records of the 
Western Australian Museum Supplement 78:343–441. 

Johnstone, R. E., and G. M. Storr (1998). Handbook of Western Australian Birds Volume I - Non-
Passerines (Emu to Dollarbird). Western Australian Museum, Perth. 

Keighery, B. J. (1994). Bushland Plant Survey - A Guide to Plant Community Survey for the 
Community. Wildflower Society of Western Australia (Inc), Nedlands, Western Australia. 

Kendrick, P., and N. McKenzie (2003). Pilbara 1 (PIL1 - Chichester subregion). Pages 547–558 in J. E. 
May and N. L. McKenzie, editors. A Biodiversity Audit of Western Australia’s 53 Biogeographical 
Subregions. Department of Conservation and Land Management, Western Australia. 

Kendrick, P., and F. Stanley (2003). Pilbara 4 (PIL4 - Roebourne synopsis). Pages 581–594 in J. E. 
May and N. L. McKenzie, editors. A Biodiversity Audit of Western Australia’s 53 Biogeographical 
Subregions. Department of Conservation and Land Management, Western Australia. 

McCosker, J. C. (1997). The ecology and conservation of spectacled hare-wallabies Lagorchestes 
conspicillatus in central Queensland. Unpublished MSc Thesis, University of Queensland, Brisbane. 

McKenzie, N. L., and R. Bullen (2009). The echolocation calls, habitat relationships, foraging niches 
and communities of Pilbara microbats. Records of the Western Australian Museum Supplement 
78:123–155. 

Menkhorst, P., and F. Knight (2011). A Field Guide to the Mammals of Australia, 3rd edition. Oxford 
University Press, Australia. 

Menkhorst, P., D. Rogers, R. Clarke, J. Davies, P. Marsack, and K. Franklin (2017). The Australian Bird 
Guide. CSIRO Publishing. 



PGL Link 1 Biological Survey 
 

 
Cube/Current/1822 (Link 1 and 2 Corridors Flora and Fauna)/Documents/Link 1/1822 Link 1 Report Rev 0.docx     139 

Muir, B. G. (1977). Biological Survey of the Western Australian Wheatbelt. Part II: Vegetation and 
habitat of Bendering Reserve. Records of the Western Australian Museum Supplement 3. 

Northcote, K. H., G. G. Beckmann, E. Bettenay, H. M. Churchward, D. C. Van Dijk, G. M. Dimmock, 
G. D. Hubble, R. F. Isbell, W. M. McArthur, G. G. Murtha, K. D. Nicolls, T. R. Paton, C. H. Thompson, 
A. A. Webb, and M. J. Wright (1960). Atlas of Australian Soils: Sheets 1 to 10 with explanatory data. 
Series of maps prepared between 1960 and 1968, CSIRO Australia and Melbourne University Press, 
Melbourne, Victoria. 

NW Interconnected Power (2019). Asian Renewable Energy Hub Environmental Review 
Document. Biota Environmental Sciences, Western Australia. 

Pavey, C. R., C. E. M. Nano, J. B. Cooper, J. R. Cole, and P. J. McDonald (2011). Habitat use, 
population dynamics and species identification of mulgara, Dasycercus blythi and D. cristicauda, 
in a zone of sympatry in central Australia. Australian Journal of Zoology 59:156–169. 

Payne, A. L., and S. Schoknecht (2011). Technical Bulletin No. 98: Land Systems of the Kimberley 
Region, Western Australia. Department of Agriculture and Food, Perth, Western Australia. 

Pizzey, G., and F. Knight (2007). The Field Guide to the Birds of Australia, 8th edition. Harper Collins 
Publishers, Sydney. 

Rogers, D. I., P. Collins, R. E. Jessop, C. D. T. Minton, and C. J. Hassell (2005). Gull-billed Terns in 
north-western Australia: subspecies identification, moults and behavioural notes 105:145–158. 

Shepherd, D. P., G. R. Beeston, and A. J. M. Hopkins (2002). Native vegetation in Western Australia: 
Extent, Type and Status. Technical Report 249, Department of Agriculture and Food, Western 
Australia, Perth. 

Sitters, H., C. Minton, P. Collins, B. Etheridge, C. Hassell, and F. O’Connor (2004). Extraordinary 
numbers of Oriental Pratincoles in NW Australia. Wader Study Group Bulletin 103:26–31. 

Specht, R. L. (1970). Vegetation. Pages 44–67 in G. W. Leeper, editor. The Australian Environment, 
4th edition. CSIRO in association with Melbourne University Press, Melbourne. 

Stewart, A. J., I. P. Sweet, R. S. Needham, O. L. Raymond, A. J. Whitaker, S. F. Liu, D. Phillips, A. J. 
Retter, D. P. Connolly, and G. Stewart (2008). Surface geology of Australia 1:1,000,000 scale, 
Western Australia [Digital Dataset]. Geoscience Australia, Canberra. 

Threatened Species Scientific Committee (2016). Conservation Advice Petrogale lateralis lateralis 
(black-flanked rock-wallaby). 

Trudgen, M. E. (1988). A Report on the Flora and Vegetation of the Port Kennedy Area. 
Unpublished report prepared for Bowman Bishaw and Associates, West Perth, M.E. Trudgen and 
Associates, Western Australia. 

Tutt, M., S. Fekete, S. Mitchell, P. Brace, and D. Pearson (2004). Unravelling the mysteries of Pilbara 
olive python ecology: Threatened Species Network community grants final report, Project 
WA11/101. Nickol Bay Naturalists’ Club, Karratha, Western Australia. 

van Dyck, S., and R. Strahan (Eds.) (2008). The Mammals of Australia, 3rd edition. Reed New 
Holland, Sydney. 

van Vreeswyk, A. M. E., A. L. Payne, K. A. Leighton, and P. Hennig (2004). Technical Bulletin No. 92: 
An inventory and condition survey of the Pilbara region, Western Australia. Department of 
Agriculture, South Perth WA. 

WA Herbarium (2023). Florabase - the Western Australian Flora [WWW Document]. Department of 
Biodiversity, Conservation and Attractions, . Retrieved from http://florabase.dbca.wa.gov.au/. 



PGL Link 1 Biological Survey 
 

 
140      Cube/Current/1822 (Link 1 and 2 Corridors Flora and Fauna)/Documents/Link 1/1822 Link 1 Report Rev 0.docx 

Wildlife Acoustics (2010). Song Meter User Manual, Model SM2, with Song Meter SM2BAT 192kHz 
Stereo or 384kHz Mono Ultrasonic Recorders addendum. 

Wilson, S., and G. Swan (2021). A Complete Guide to Reptiles of Australia, 6th edition. Reed New 
Holland, New South Wales. 

 

 







PGL Link 1 Biological Survey 
 

 
Cube/Current/1822 (Link 1 and 2 Corridors Flora and Fauna)/Documents/Link 1/1822 Link 1 Report Rev 0.docx 

A. Categories for Threatened and Priority Ecological Communities 
 
A1. Categories and Criteria for Threatened Ecological Communities under the BC Act 
 
Division 2 
Subdivision 1 — Threatened ecological communities 

27. Listing of threatened ecological communities 

(1) The Minister may, by order, list an ecological community as a threatened ecological 
community in one of the following categories — 

(a)  critically endangered ecological community; 
(b)  endangered ecological community; 
(c)  vulnerable ecological community. 

(2) An ecological community is not eligible for listing as a threatened ecological 
community if it is a collapsed ecological community. 

(3) When deciding whether or not to list an ecological community as a threatened 
ecological community or to amend or repeal such a listing, the Minister must have 
regard only to matters relating to the survival of the ecological community. 

(4) An order made under subsection (1) may describe or identify an ecological 
community by reference to a map or plan held in the Department. 

(5) Section 258 applies to an order made under subsection (1). 

28. Criteria for categorisation as critically endangered ecological community 
An ecological community is eligible for listing in the category of critically endangered 
ecological community at a particular time if, at that time — 

(a)  it is facing an extremely high risk of becoming eligible for listing as a 
collapsed ecological community in the immediate future, as determined in 
accordance with criteria set out in the ministerial guidelines; and 

(b)  listing in that category is otherwise in accordance with the ministerial 
guidelines. 

29. Criteria for categorisation as endangered ecological community 
An ecological community is eligible for listing in the category of endangered 
ecological community at a particular time if, at that time — 

(a)  it is not a critically endangered ecological community; and 
(b)  it is facing a very high risk of becoming eligible for listing as a collapsed 

ecological community in the near future, as determined in accordance with 
criteria set out in the ministerial guidelines; and 

(c)  listing in that category is otherwise in accordance with the ministerial 
guidelines. 

30. Criteria for categorisation as vulnerable ecological community 
An ecological community is eligible for listing in the category of vulnerable ecological 
community at a particular time if, at that time — 

(a)  it is not a critically endangered ecological community or an endangered 
ecological community; and 

(b)  it is facing a high risk of becoming eligible for listing as a collapsed ecological 
community in the medium-term future, as determined in accordance with 
criteria set out in the ministerial guidelines; and 

(c)  listing in that category is otherwise in accordance with the ministerial 
guidelines. 
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Subdivision 2 — Collapsed ecological communities 

31. Listing of collapsed ecological communities 

(1) The Minister may, by order, list an ecological community as a collapsed ecological 
community. 

(2) Section 258 applies to an order made under subsection (1). 

32. Criteria for listing as collapsed ecological community 
An ecological community is eligible for listing as a collapsed ecological community at 
a particular time if, at that time — 

(a)  there is no reasonable doubt that the last occurrence of the ecological 
community has collapsed; or 

(b)  the ecological community has been so extensively modified throughout its 
range that no occurrence of it is likely to recover — 

(i)  its species composition or structure; or 
(ii)  its species composition and structure. 

33. Rediscovered ecological communities 
If a collapsed ecological community is discovered in a state that no longer makes it 
eligible for listing as a collapsed ecological community, it is to be regarded as a 
threatened ecological community for the purposes of this Act until — 

(a)  it is listed as a threatened ecological community; or 
(b)  the Minister declares, by instrument published in the Gazette, that it is not to 

be so listed. 
 
A2. Categories and Criteria for Priority Ecological Communities (DEC 2010) 
Possible threatened ecological communities that do not meet survey criteria or that are not 
adequately defined are added to the DBCA Priority Ecological Community Lists under Priorities 1, 
2 and 3. These three categories are ranked in order of priority for survey and/or definition of the 
community, and evaluation of conservation status, so that consideration can be given to their 
declaration as threatened ecological communities. Ecological Communities that are adequately 
known, and are rare but not threatened or meet criteria for Near Threatened, or that have been 
recently removed from the threatened list, are placed in Priority 4. These ecological communities 
require regular monitoring. Conservation Dependent ecological communities are placed in 
Priority 5. 
 
Priority One: Poorly-known ecological communities 
Ecological communities with apparently few, small occurrences, all or most not actively 
managed for conservation (e.g. within agricultural or pastoral lands, urban areas, active mineral 
leases) and for which current threats exist. Communities may be included if they are 
comparatively well-known from one or more localities but do not meet adequacy of survey 
requirements, and/or are not well defined, and appear to be under immediate threat from 
known threatening processes across their range. 
 
Priority Two: Poorly-known ecological communities 
Communities that are known from few small occurrences, all or most of which are actively 
managed for conservation (e.g. within national parks, conservation parks, nature reserves, State 
forest, unallocated Crown land, water reserves, etc.) and not under imminent threat of 
destruction or degradation. Communities may be included if they are comparatively well known 
from one or more localities but do not meet adequacy of survey requirements, and/or are not 
well defined, and appear to be under threat from known threatening processes. 
 
Priority Three: Poorly known ecological communities 

(i) Communities that are known from several to many occurrences, a significant number or area 
of which are not under threat of habitat destruction or degradation or: 
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(ii) communities known from a few widespread occurrences, which are either large or within 
significant remaining areas of habitat in which other occurrences may occur, much of it not 
under imminent threat, or; 

(iii) communities made up of large, and/or widespread occurrences, that may or not be 
represented in the reserve system, but are under threat of modification across much of their 
range from processes such as grazing by domestic and/or feral stock, and inappropriate fire 
regimes. 

 
Communities may be included if they are comparatively well known from several localities but do 
not meet adequacy of survey requirements and/or are not well defined, and known threatening 
processes exist that could affect them. 
 
Priority Four: Ecological communities that are adequately known, rare but not threatened or meet 
criteria for Near Threatened, or that have been recently removed from the threatened list. These 
communities require regular monitoring. 

(a) Rare. Ecological communities known from few occurrences that are considered to have 
been adequately surveyed, or for which sufficient knowledge is available, and that are 
considered not currently threatened or in need of special protection, but could be if present 
circumstances change. These communities are usually represented on conservation lands. 

(b) Near Threatened. Ecological communities that are considered to have been adequately 
surveyed and that do not qualify for Conservation Dependent, but that are close to 
qualifying for Vulnerable. 

(c) Ecological communities that have been removed from the list of threatened communities 
during the past five years. 

 
Priority Five: Conservation Dependent ecological communities 
Ecological communities that are not threatened but are subject to a specific conservation 
program, the cessation of which would result in the community becoming threatened within five 
years. 
 
B. Categories for Flora and Fauna Species 
 
B1. Western Australian BC Act, and Priority Species Classification 
In Western Australia, ‘Threatened’, ‘Extinct’ and ‘Specially Protected’ fauna and flora species are protected 
under the Biodiversity Conservation Act 2016 (the BC Act), making it an offence to take or disturb these 
species without Ministerial approval. The definition of ‘take’ is broad, and includes killing, injuring, harvesting 
or capturing fauna, and gathering, cutting, destroying, harvesting or damaging flora.  
 
Such species are classified within a framework of several categories.  
 
Species of the highest significance are designated as Threatened species and are protected under sections 
19(1)(a), 19(1)(b) and 19(1)(c) of the BC Act. Species are listed within one of three categories: 

• Critically endangered (CR), Endangered (EN), or Vulnerable (V), representing those species listed in 
Schedules 1 to 3 respectively of the Wildlife Conservation (Specially Protected Fauna) Notice 2018 or the 
Wildlife Conservation (Rare Flora) Notice 2018.  

 
Presumed extinct species are protected under sections 24 and 25 of the BC Act and are listed in one of two 
categories: 

• Extinct (EX), representing those species listed in Schedule 4 of the Wildlife Conservation (Specially 
Protected Fauna) Notice 2018 or the Wildlife Conservation (Rare Flora) Notice 2018; or  

• Extinct in the wild (EW); there are currently no listed species under this category. 
 
Specially protected species are protected under section 13(1) of the BC Act, and include species of special 
conservation interest, migratory species, cetaceans, species subject to international agreement, or species 
otherwise in need of special protection. Of these: 

• Migratory species (MI) are those listed under schedule 5 of the Wildlife Conservation (Specially Protected 
Fauna) Notice 2018; 
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• Species of special conservation interest (conservation dependent fauna) (CD) are those listed under 
schedule 6 of the Wildlife Conservation (Specially Protected Fauna) Notice 2018; and  

• Other specially protected fauna (OS) are those listed under schedule 7 of the Wildlife Conservation 
(Specially Protected Fauna) Notice 2018; 

 
In addition to the species formally designated as protected under the BC Act, the WA Department of 
Biodiversity, Conservation and Attractions (DBCA) also maintains a list of ‘Priority species’. 
 
Species that appear to be rare or threatened, but for which there is insufficient information to properly 
evaluate their significance, are assigned to one of three Priority categories (Priority 1 to Priority 3), while 
species that are adequately known but require regular monitoring are assigned to Priority 4.  
 
Note that of the above classifications, only ‘Threatened’, ‘Extinct’ and ‘Specially Protected’ species have 
statutory standing. The Priority flora and fauna classifications are employed by the WA DBCA to manage and 
classify their database of species considered potentially rare or at risk, but these categories have no 
legislative status.  
 
Further explanations of the categories is provided in more detail in the following pages. 
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CONSERVATION CATEGORY DEFINITIONS 

for Western Australian Ecological Communities 

 

GENERAL DEFINITIONS 
 
An ecological community is a naturally occurring assemblage of organisms that occurs in a particular habitat, as 
defined in the Biodiversity Conservation Act 2016 (BC Act). Ecological communities may comprise various life forms 
including plants, animals and microorganisms. 
 
Note: The scale at which ecological communities are defined will often depend on the level of detail in the information 
source, therefore no particular scale is specified. 
 
A threatened ecological community (TEC) means an ecological community that is listed under section 27(1) of the 
BC Act as a critically endangered, endangered or vulnerable ecological community, or is a rediscovered ecological 
community to be regarded as a threatened ecological community under section 33 of the BC Act. 

 
An assemblage is a defined group of biological entities. 

 
Habitat, as defined in the BC Act, means the biophysical medium or media — 

a) occupied (continuously, periodically or occasionally) by an organism or group of organisms, or  
b) once occupied (continuously, periodically or occasionally) by an organism, or group of organisms, and into which 

organisms of that kind have the potential to be reintroduced. 
 

An occurrence is a discrete example of an ecological community, separated from other examples of the same 
community by more than 20 metres with, for example: a different ecological community, a sealed road, a building, a 
water body (for terrestrial communities), or a terrestrial body (for aquatic communities). There is no minimum size of an 
occurrence of a threatened or priority ecological community. By ensuring that every discrete occurrence is recognised 
and recorded, future changes in status can be readily monitored. 

 
Adequately surveyed is defined as an ecological community that has been searched for thoroughly in most likely 
habitats, by relevant experts. 

 
Community structure is defined as the spatial organisation, construction and arrangement of the biological elements 
comprising a biological assemblage. For example, the vegetation structure (e.g., Eucalyptus salmonophloia woodland 
over scattered small shrubs over dense herbs) or the trophic structure in a faunal assemblage (e.g., dominance by 
feeders on detritus as distinct from feeders on live plants). 

 
To modify an occurrence of an ecological community, as defined in section 44 of the BC Act, means to take action that 
results in — 

(a) the modification of the occurrence of the threatened ecological community to such an extent that the 
occurrence is unlikely to recover — 

(i) its species composition or structure; or 
(ii) its species composition and structure; or 

(b) the destruction of the occurrence of the threatened ecological community. 
 
Destruction of an occurrence of an ecological community means modification such that reestablishment of ecological 
processes, species composition or community structure within the range of variability exhibited by the original community 
is unlikely within the foreseeable future even with positive human intervention. 

 
Modification and destruction are difficult concepts to quantify, and their application will be determined by scientific 
judgement. Refer to the document Guidance note – Modification of an occurrence of a threatened ecological community 
for more information on what constitutes modification and how to determine whether an action is likely to modify an 
occurrence of a threatened ecological community. 
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Threatening process means a process that threatens, or may threaten, the survival, abundance or evolutionary 
development of a native species or ecological community, as defined under the BC Act. Examples of some of the 
continuing threatening processes in Western Australia include: vegetation clearance; competition and land degradation 
by introduced fauna; dieback caused by the root-rot fungus (Phytophthora cinnamomi); competition and displacement 
of native plants by introduced flora; hydrological changes (declining groundwater levels); drying climate, fire regimes 
that cause declines in biodiversity; direct human exploitation and disturbance of ecological communities. 

 
Restoration is defined as returning an ecological community to its pre-disturbance or natural state in terms of abiotic 
conditions, community structure and species composition. 

 
Rehabilitation is defined as the re-establishment of ecological attributes in a damaged ecological community although 
the community will remain modified. 
 

 

LISTED ECOLOGICAL COMMUNITIES 
 
Assessment of the conservation status of ecological communities is carried out in accordance with the BC Act listing 
criteria and the requirements of Ministerial Guideline Number 1 and Ministerial Guideline Number 4 that adopt the use 
of the International Union for Conservation of Nature (IUCN) Red List of Ecosystems Categories and Criteria. 

CO Collapsed ecological communities 

An ecological community listed by order of the Minister as collapsed under section 31(1) of the BC Act. As 
determined by criteria set out in section 32 of the BC Act, an ecological community is eligible for listing as a 
collapsed ecological community at a particular time if, at that time — 

(a) there is no reasonable doubt that the last occurrence of the ecological community has collapsed; or 
(b) the ecological community has been so extensively modified throughout its range that no occurrence of it 

is likely to recover — 
(i) its species composition or structure; or 
(ii) its species composition and structure. 

CR Critically endangered ecological communities 

A threatened ecological community listed in the category of critically endangered under section 27(1)(a) of the 
BC Act, as determined by criteria set out in section 28 of the BC Act and the ministerial guidelines. A critically 
endangered ecological community faces an extremely high risk of becoming eligible for listing as a collapsed 
ecological community in the immediate future, as determined in accordance with criteria set out in the ministerial 
guidelines. 
 
Examples of use:  

• ‘Assemblages of the organic springs and mound springs of the Mandora Marsh area’ is listed as a critically 
endangered threatened ecological community under the Biodiversity Conservation Act 2016. 

• ‘Assemblages of the organic springs and mound springs of the Mandora Marsh area’ is listed as critically 
endangered under the Biodiversity Conservation Act 2016. 

• Listing reference in a table – column heading: BC Act; row text: CR.  

EN Endangered ecological communities 

A threatened ecological community listed in the category of endangered ecological community under section 
27(1)(b) of the BC Act, as determined by criteria set out in section 29 of the BC Act and the ministerial guidelines. 
A threatened ecological community faces a very high risk of becoming eligible for listing as a collapsed ecological 
community in the near future, as determined in accordance with criteria set out in the ministerial guidelines. 
 
Examples of use: 

• ‘Herb rich shrublands in clay pans (floristic community type 8 as originally described in Gibson et al. 
(1994))’ is listed as an endangered threatened ecological community under the Biodiversity Conservation 
Act 2016. 

• ‘Herb rich shrublands in clay pans (floristic community type 8 as originally described in Gibson et al. 
(1994))’ is listed as endangered under the Biodiversity Conservation Act 2016. 

• Listing reference in a table – column heading: BC Act; row text: EN.  
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VU Vulnerable ecological communities 

A threatened ecological community listed in the category of vulnerable ecological community under section 
27(1)(c) of the BC Act, as determined by criteria set out in section 30 of the BC Act and the ministerial guidelines. 
A vulnerable ecological community faces a high risk of becoming eligible for listing as a collapsed ecological 
community in the medium-term future, as determined in accordance with criteria set out in the ministerial 
guidelines.  

Examples of use: 

• ‘Calothamnus graniticus subsp. graniticus heaths on south west coastal granites’ is listed as a vulnerable 
threatened ecological community under the Biodiversity Conservation Act 2016. 

• ‘Calothamnus graniticus subsp. graniticus heaths on south west coastal granites’ is listed as vulnerable 
under the Biodiversity Conservation Act 2016. 

• Listing reference in a table – column heading: BC Act; row text: VU.  

 

PRIORITY ECOLOGICAL COMMUNITIES 
 

Priority is not a listing category under the BC Act. The Priority Ecological Communities list is maintained by the 
department and is published on the department’s website. 

 
All fauna and flora that may be present in an ecological community are protected in WA following the provisions in Part 
10 of the BC Act. The protection applies even when these species occur in an ecological community that is not listed as 
threatened, and regardless of land tenure (State managed land (Crown land), private land, or Commonwealth land). 

 
Possible threatened ecological communities that do not meet survey criteria or are not adequately defined to enable 
listing are added to the department’s Priority Ecological Communities for Western Australia list under priority 1, 2 or 3. 
Ecological communities that are adequately known and not threatened but rare, near threatened, or have recently been 
removed from the threatened list are placed in priority 4. Conservation dependent ecological communities are placed in 
priority 5. 

 
P1 Priority 1: Poorly known ecological communities – very few occurrences, very restricted distribution 

 
Ecological communities that are known from very few occurrences with a very restricted distribution (generally ≤5 
occurrences or a total area of ≤100ha). Occurrences are believed to be under threat either due to limited extent, 
or being on lands under immediate threat (e.g., within agricultural or pastoral lands, urban areas, active mineral 
leases) or for which current threats exist. May include communities with occurrences on protected lands. 
Communities may be included if they are comparatively well-known from one or more localities but do not meet 
adequacy of survey requirements, and/or are not well defined, and appear to be under immediate threat from 
known threatening processes across their range. 

 
Examples of use: 

• ‘Banded Ironstone Hills with Dryandra arborea’ is listed as a Priority 1 ecological community by the 
Department of Biodiversity, Conservation and Attractions. 

• ‘Banded Ironstone Hills with Dryandra arborea’ is listed as Priority 1 on the DBCA Priority Ecological 
Communities List. 

• Listing reference in a table – column heading: DBCA; row text: P1. 
 

P2 Priority 2: Poorly known ecological communities – few occurrences, restricted distribution 
 

Communities that are known from few occurrences with a restricted distribution (generally ≤10 occurrences or a 
total area of ≤200ha). At least some occurrences are not believed to be under immediate threat (within 
approximately 10 years) of destruction or degradation. Communities may be included if they are comparatively 
well known from one or more localities but do not meet adequacy of survey requirements, and/or are not well 
defined, and appear to be under threat from known threatening processes. 

 
Examples of use: 

• ‘Aquatic invertebrate communities of peat swamps’ is listed as a Priority 2 ecological community by the 
Department of Biodiversity, Conservation and Attractions. 

• ‘Aquatic invertebrate communities of peat swamps’ is listed as Priority 2 on the DBCA Priority Ecological 
Communities List. 

• Listing reference in a table – column heading: DBCA; row text: P2. 
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P3 Priority 3: Poorly known ecological communities – inadequately surveyed or not well defined 

Communities may be included if they are comparatively well known from several localities but do not meet 
adequacy of survey requirements and/or are not well defined, and known threatening processes exist that could 
affect them. This category includes three sub-categories: 

 
(i) Communities that are known from several to many occurrences, a significant number or area of which 

are not under threat of habitat destruction or degradation. 

(ii) Communities known from a few widespread occurrences, which are either large or with significant 
remaining areas of habitat in which other occurrences may occur, much of it not under imminent threat 
(within approximately 10 years). 

(iii) Communities made up of large, and/or widespread occurrences, that may or may not be represented in 
the reserve system, but are under threat of modification across much of their range from processes such 
as grazing by domestic and/or feral stock, inappropriate fire regimes, clearing, hydrological change, etc. 

 
Examples of use: 

• ‘Assemblages of gypsum dunes of the central and southern wheatbelt’ is listed as a Priority 3(iii) 
ecological community by the Department of Biodiversity, Conservation and Attractions. 

• ‘Assemblages of gypsum dunes of the central and southern wheatbelt’ is listed as Priority 3(iii) on the 
DBCA Priority Ecological Communities List. 

• Listing reference in a table – column heading: DBCA; row text: P3(iii).  
 

P4 Priority 4: Adequately known ecological communities – rare, near threatened, or recently removed from 
the threatened list 

 
Ecological communities that are adequately known and either rare but not threatened, near threatened, or have 
recently been removed from the threatened list. These communities require regular monitoring. 

 
(i) Rare: ecological communities known from few occurrences that are considered to have been adequately 

surveyed, or for which sufficient knowledge is available, and that are considered not currently threatened 
or in need of special protection, but could be if present circumstances change. These communities are 
usually represented on conservation lands. 

(ii) Near threatened: ecological communities that are considered to have been adequately surveyed and that 
do not qualify as conservation dependent, but that are close to qualifying for a higher threat category. 

(iii) Ecological communities that have been removed from the list of threatened communities during the past 
five years. 

 
Examples of use: 

• ‘Nimalaica (Nimalarragun) claypan and associated wetland assemblages’ is listed as a Priority 4(ii) 
ecological community by the Department of Biodiversity, Conservation and Attractions. 

• ‘Nimalaica (Nimalarragun) claypan and associated wetland assemblages’ is listed as Priority 4(ii) on the 
DBCA Priority Ecological Communities List. 

• Listing reference in a table: column heading: DBCA, row text: P4(ii).  
 

P5 Priority 5: Conservation dependent ecological communities 
 

Ecological communities that are not threatened but are subject to a specific conservation program, the cessation 
of which would result in the community becoming threatened within five years. 
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CONSERVATION CODES 
For Western Australian Fauna and Flora 

 

Threatened, Extinct and Specially Protected fauna or flora1 are species2 which have been adequately searched for and 
are deemed to be, in the wild, threatened, extinct or in need of special protection, and have been gazetted as such. 

The Wildlife Conservation (Specially Protected Fauna) Notice 2018 and the Wildlife Conservation (Rare Flora) 
Notice 2018 have been transitioned under regulations 170, 171 and 172 of the Biodiversity Conservation 
Regulations 2018 to be the lists of Threatened, Extinct and Specially Protected species3 under Part 2 of the 
Biodiversity Conservation Act 2016. 

Categories of Threatened, Extinct and Specially Protected fauna and flora are: 

T Threatened species 

Listed by order of the Minister as Threatened in the category of critically endangered, endangered or vulnerable 
under section 19(1), or is a rediscovered species to be regarded as threatened species under section 26(2) of 
the Biodiversity Conservation Act 2016 (BC Act). 

Threatened fauna is the species of fauna that are listed as critically endangered, endangered or vulnerable 
threatened species. 

Threatened flora is the species of flora that are listed as critically endangered, endangered or vulnerable 
threatened species. 

The assessment of the conservation status of threatened species is in accordance with the BC Act listing criteria 
and the requirements of Ministerial Guideline (Number 1) and Ministerial Guideline (Number 2) that adopts the 
use of the International Union for Conservation of Nature (IUCN) Red List of Threatened Species Categories 
and Criteria4, and is based on the national distribution of the species. 

CR Critically endangered species 

Threatened species considered to be “facing an extremely high risk of extinction in the wild in the immediate 
future, as determined in accordance with criteria set out in the ministerial guidelines”. 

Listed as critically endangered under section 19(1)(a) of the BC Act in accordance with the criteria set out in 
section 20 and the ministerial guidelines. 

Examples of use:  

• The western ringtail possum (Pseudocheirus occidentalis) is listed as a critically endangered threatened 
species under the Biodiversity Conservation Act 2016. 

• Western ringtail possum is listed as critically endangered under the Biodiversity Conservation Act 2016. 

• Listing reference in a table: column heading: BC Act, row text: CR.  

EN Endangered species 

Threatened species considered to be “facing a very high risk of extinction in the wild in the near future, as 
determined in accordance with criteria set out in the ministerial guidelines”. 

Listed as endangered under section 19(1)(b) of the BC Act in accordance with the criteria set out in section 21 
and the ministerial guidelines. 

Examples of use: 

• Caladenia hopperiana is listed as an endangered threatened species under the Biodiversity 
Conservation Act 2016. 

• Caladenia hopperiana is listed as endangered under the Biodiversity Conservation Act 2016. 

• Listing reference in a table: column heading: BC Act, row text: EN.  
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VU Vulnerable species 

Threatened species considered to be “facing a high risk of extinction in the wild in the medium-term future, as 
determined in accordance with criteria set out in the ministerial guidelines”. 

Listed as vulnerable under section 19(1)(c) of the BC Act in accordance with the criteria set out in section 22 
and the ministerial guidelines. 

Examples of use: 

• The forest red-tailed black cockatoo (Calyptorhynchus banksii naso) is listed as a vulnerable threatened 
species under the Biodiversity Conservation Act 2016. 

• Forest red-tailed black cockatoo is listed as vulnerable under the Biodiversity Conservation Act 2016. 

• Listing reference in a table: column heading: BC Act, row text: VU.  

Extinct species 

Listed by order of the Minister as extinct under section 23(1) of the BC Act as extinct or extinct in the wild. 

EX Extinct species 

Species where “there is no reasonable doubt that the last member of the species has died”, and listing is 
otherwise in accordance with the ministerial guidelines (section 24 of the BC Act). 

Examples of use: 

• Acacia kingiana is listed as an extinct species under the Biodiversity Conservation Act 2016. 

• Acacia kingiana is listed as extinct under the Biodiversity Conservation Act 2016. 

• Listing reference in a table: column heading: BC Act, row text: EX.  

EW Extinct in the wild species 

Species that “is known only to survive in cultivation, in captivity or as a naturalised population well outside its 
past range; and it has not been recorded in its known habitat or expected habitat, at appropriate seasons, 
anywhere in its past range, despite surveys over a time frame appropriate to its life cycle and form”, and listing 
is otherwise in accordance with the ministerial guidelines (section 25 of the BC Act). 

Currently there are no fauna or flora species listed as extinct in the wild. 

SP Specially protected species 

Listed by order of the Minister as specially protected under section 13(1) of the BC Act. Meeting one or more of 
the following categories: species of special conservation interest; migratory species; cetaceans; species subject 
to international agreement; or species otherwise in need of special protection. 

Species that are listed as threatened species (critically endangered, endangered, or vulnerable) or extinct 
species under the BC Act cannot also be listed as specially protected species. 

MI Migratory species 

Fauna that periodically or occasionally visit Australia or an external Territory or the exclusive economic zone; 
or the species is subject of an international agreement that relates to the protection of migratory species and 
that binds the Commonwealth; and listing is otherwise in accordance with the ministerial guidelines (section 15 
of the BC Act). 

Migratory species include birds that are subject to an agreement between the government of Australia and the 
governments of Japan (JAMBA)5, China (CAMBA)6 or The Republic of Korea (ROKAMBA)7, and fauna subject 
to the Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention)8, an 
environmental treaty under the United Nations Environment Program. Migratory species listed under the BC Act 
are a subset of the migratory animals, that are known to visit Western Australia, protected under the international 
agreements or treaties, excluding species that are listed as Threatened species. 

Examples of use: 

• The wedge-tailed shearwater (Ardenna pacifica) is listed as a specially protected migratory species 
under the Biodiversity Conservation Act 2016. 

• Wedge-tailed shearwater is listed as migratory under the Biodiversity Conservation Act 2016. 

• Listing reference in a table: column heading: BC Act, row text: MI.  
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CD Species of special conservation interest (conservation dependent) 

Species of special conservation need that are dependent on ongoing conservation intervention to prevent it 
becoming eligible for listing as threatened, and listing is otherwise in accordance with the ministerial guidelines 
(section 14 of the BC Act). 

Currently only fauna are listed as species of special conservation interest.  

Examples of use: 

• The wambenger, south-western brush-tailed phascogale (Phascogale tapoatafa wambenger) is listed 
as a specially protected species of special conservation interest under the Biodiversity Conservation 
Act 2016. 

• Wambenger, south-western brush-tailed phascogale, is listed as conservation dependent under the 
Biodiversity Conservation Act 2016. 

• Listing reference in a table: column heading: BC Act, row text: CD.  

OS Species otherwise in need of special protection (other specially protected) 

Species otherwise in need of special protection to ensure their conservation, and listing is otherwise in 
accordance with the ministerial guidelines (section 18 of the BC Act). 

Currently only fauna are listed as species otherwise in need of special protection.  

Examples of use: 

• The dugong (Dugong dugon) is listed as a specially protected species otherwise in need of special 
protection under the Biodiversity Conservation Act 2016. 

• Dugon is listed as other specially protected fauna under the Biodiversity Conservation Act 2016. 

• Listing reference in a table: column heading: BC Act, row text: OS.

______________________________________________________________________________________________ 

P Priority species 

Priority is not a listing category under the BC Act. 

All fauna and flora are protected in WA following the provisions in Part 10 of the BC Act. The protection applies 
even when a species is not listed as threatened or specially protected, and regardless of land tenure (State 
managed land (Crown land), private land, or Commonwealth land). 

Species that may possibly be threatened species that do not meet the criteria for listing under the BC Act 
because of insufficient survey or are otherwise data deficient, are added to the Priority Fauna or Priority Flora 
Lists under Priorities 1, 2 or 3. These three categories are ranked in order of prioritisation for survey and 
evaluation of conservation status so that consideration can be given to potential listing as threatened. 

Species that are adequately known, meet criteria for near threatened, or are rare but not threatened, or that 
have been recently removed from the threatened species list or conservation dependent or other specially 
protected fauna lists for other than taxonomic reasons, are placed in Priority 4. These species require regular 
monitoring. 

Assessment of priority status is based on the Western Australian distribution of the species, unless the 
distribution in WA is part of a contiguous population extending into adjacent States, as defined by the known 
spread of locations. 

1 Priority 1: Poorly-known species - known from few locations, none on conservation lands 

Species that are known from one or a few locations (generally five or less) which are potentially at risk. All 
occurrences are either: very small; or on lands not managed for conservation, for example, agricultural or 
pastoral lands, urban areas, road and rail reserves, gravel reserves and active mineral leases; or otherwise 
under threat of habitat destruction or degradation. 

Species may be included if they are comparatively well known from one or more locations but do not meet 
adequacy of survey requirements for threatened listing and appear to be under immediate threat from known 
threatening processes. These species are in urgent need of further survey. 

Examples of use: 

• Borya stenophylla is listed as a Priority 1 species by the Department of Biodiversity, Conservation and 
Attractions. 

• Borya stenophylla is listed as Priority 1 on the DBCA Priority Flora List. 

• Listing reference in a table: column heading: DBCA, row text: P1. 
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2 Priority 2: Poorly-known species - known from few locations, some on conservation lands 

Species that are known from one or a few locations (generally five or less), some of which are on lands managed 
primarily for nature conservation, for example, national parks, conservation parks, nature reserves and other 
lands with secure tenure being managed for conservation. 

Species may be included if they are comparatively well known from one or more locations but do not meet 
adequacy of survey requirements for threatened listing and appear to be under threat from known threatening 
processes. These species are in urgent need of further survey. 

Examples of use: 

• Caladenia nivalis is listed as a Priority 2 species by the Department of Biodiversity, Conservation and 
Attractions. 

• Caladenia nivalis is listed as Priority 2 on the DBCA Priority Flora List. 

• Listing reference in a table: column heading: DBCA, row text: P2. 

3 Priority 3: Poorly-known species - known from several locations 

Species that are known from several locations and the species does not appear to be under imminent threat or 
from few but widespread locations with either large population size or significant remaining areas of apparently 
suitable habitat, much of it not under imminent threat. 

Species may be included if they are comparatively well known from several locations but do not meet adequacy 
of survey requirements and known threatening processes exist that could affect them. These species need 
further survey. 

Examples of use: 

• Acacia nitidula is listed as a Priority 3 species by the Department of Biodiversity, Conservation and 
Attractions. 

• Acacia nitidula is listed as Priority 3 on the DBCA Priority Flora List. 

• Listing reference in a table: column heading: DBCA, row text: P3.  

4 Priority 4: Rare, Near Threatened and other species in need of monitoring 

(a) Rare. Species that are considered to have been adequately surveyed, or for which sufficient knowledge is 
available, and that are considered not currently threatened or in need of special protection but could be if present 
circumstances change. These species are usually represented on conservation lands. 

(b) Near Threatened. Species that are considered to have been adequately surveyed and that are close to 
qualifying for vulnerable but are not listed as a conservation dependent specially protected species. 

(c) Species that have been removed from the list of threatened species or lists of conservation dependent or 
other specially protected species, during the past five years for reasons other than taxonomy. 

(d) Other species in need of monitoring. 

Examples of use: 

• Banksia aculeata is listed as a Priority 4 species by the Department of Biodiversity, Conservation and 
Attractions. 

• Banksia aculeata is listed as Priority 4 on the DBCA Priority Flora List. 

• Listing reference in a table: column heading: DBCA, row text: P4.  

1 The definition of flora includes algae, fungi, and lichens. 

2 Species includes all taxa (plural of taxon - a classificatory group of any taxonomic rank, e.g. a family, genus, species or any 

infraspecific category i.e. subspecies or variety, or a distinct population). 
3 Schedules are not referred to when stating the listing status of threatened, extinct or specially protected species under the BC Act. 

See the examples provided under each listing category. 
4 Western Australia has assigned species to threat categories using the IUCN Red List of Threatened Species Categories and Criteria 

since 1996 (referencing all criteria). At the national level, threatened species listings under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) reference only some of the IUCN criteria 
(http://www.environment.gov.au/biodiversity/threatened/nominations/forms-and-guidelines). 
5 JAMBA - first included in the WA migratory species list in 1980. 
6 CAMBA - first included in the WA migratory species list in 2010. 
7 ROKAMBA - first included in the WA migratory species list in 2010. 

8 Bonn Convention (Birds) - first included in the WA migratory species list in 2015.  
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B2. Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
Many of the species that are specially protected at State level are also listed as Threatened species at the 
Federal level, as one of the Matters of National Environmental Significance (MNES) identified under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (the EPBC Act). These may 
be classified as ‘critically endangered’, ‘endangered’, ‘vulnerable’ or ‘lower risk’, consistent with IUCN 
categories: 

• Critically Endangered (CR): a taxon is Critically Endangered when it is facing an extremely high risk of 
extinction in the wild in the immediate future. 

• Endangered (EN): a taxon is Endangered when it is not Critically Endangered but is facing a very high 
risk of extinction in the wild in the near future. 

• Vulnerable (VU): a taxon is Vulnerable when it is not Critically Endangered or Endangered but is facing 
a high risk of extinction in the wild in the medium-term future. 

• Lower Risk (LR): a taxon is Lower Risk when it has been evaluated, does not satisfy the criteria for any of 
the categories Critically Endangered, Endangered or Vulnerable. Taxa included in the Lower Risk 
category can be separated into three subcategories: 

Conservation Dependent (CD). Taxa which are the focus of a continuing taxon-specific or habitat-specific 
conservation program targeted towards the taxon in question, the cessation of which would result in the 
taxon qualifying for one of the threatened categories above within a period of five years. 
Near Threatened (NT). Taxa which do not qualify for Conservation Dependent, but which are close to 
qualifying for Vulnerable. 
Least Concern (LC). Taxa which do not qualify for Conservation Dependent or Near Threatened. 
 
In addition, numerous Migratory (MI) species are listed as MNES under the EPBC Act (some of which are also 
listed as Threatened). Migratory species are those animals that migrate to Australia and its external territories, 
or pass through or over Australian waters during their annual migrations. The list of migratory species consists 
of those species listed under the following international conventions: 

Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention); 

China-Australia Migratory Bird Agreement (CAMBA); 

Japan-Australia Migratory Bird Agreement (JAMBA); and, 

Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA). 
 
Marine (MA) species are also protected under the EPBC Act, and are listed to ensure the long-term 
conservation of the species. Marine species include all Australian sea snakes, seals, crocodiles, dugongs, 
marine turtles, seahorses and seabirds that naturally occur in the Commonwealth marine area. 
 
Under the terms of the EPBC Act, an action (e.g. a project or development) is required to be referred to the 
Australian Government Environment Minister for approval if it has, will have, or is likely to have, a significant 
impact on an MNES. The term ‘action’ includes projects and developments subsequent to commencement 
of the Act, however there are a number of exemptions (e.g. projects in Commonwealth areas). According 
to Department of the Environment (2013), a ‘significant impact’ is an impact which is important, notable, or 
of consequence, having regard to its context or intensity. Whether or not an action is likely to have a 
significant impact depends upon the sensitivity, value, and quality of the environment which is impacted, 
and upon the intensity, duration, magnitude and geographic extent of the impacts. 
 
References: 
Department of the Environment (2013). Matters of National Environmental Significance - Significant Impact 

Guidelines 1.1 Environment Protection and Biodiversity Conservation Act 1999. Department of the 
Environment, Canberra, Australia. 
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Vegetation structural classes based on modifications of the vegetation classification system of 
Specht (1970) by Muir (1977) and Aplin (1979). 
 

Stratum 
Canopy Cover (%) 

70-100% 30-70% 10-30% 2-10% <2% 

Trees over 30 m Tall closed forest Tall open forest Tall woodland Tall open 
woodland 

Scattered tall 
trees 

Trees 10-30 m Closed forest Open forest Woodland Open woodland Scattered trees 

Trees under 10 m Low closed forest Low open 
forest Low woodland Low open 

woodland 
Scattered low 

trees 

Shrubs over 2 m Tall closed scrub Tall open scrub Tall shrubland Tall open 
shrubland 

Scattered tall 
shrubs 

Shrubs 1-2 m Closed heath Open heath Shrubland Open shrubland Scattered shrubs 

Shrubs under 1 m Low closed heath Low open 
heath Low shrubland Low open 

shrubland 
Scattered low 

shrubs 

Hummock 
grasses 

Closed hummock 
grassland 

Hummock 
grassland 

Open 
hummock 
grassland 

Very open 
hummock 
grassland 

Scattered 
hummock grasses 

Grasses, Sedges, 
Herbs 

Closed tussock 
grassland / bunch 

grassland / 
sedgeland / 

herbland 

Tussock 
grassland / 

bunch 
grassland / 

sedgeland / 
herbland 

Open tussock 
grassland / 

bunch 
grassland / 

sedgeland / 
herbland 

Very open tussock 
grassland / bunch 

grassland / 
sedgeland / 

herbland 

Scattered tussock 
grasses / bunch 

grasses / sedges / 
herbs 
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Vegetation condition scale taken from EPA (2016a), based on scales developed by Keighery 
(1994) and Trudgen (1988). 

 

 
 

































































































































































































Geopelia placida Peaceful Dove   

Geopelia humeralis Bar-shouldered Dove   

Turnix velox Little Buttonquail   

Burhinus grallarius Bush Stone-curlew   

Charadrius melanops Black-fronted Plover   

Vanellus miles Masked Lapwing   

Anhinga novaehollandiae Australasian Darter   

Phalacrocorax varius Australian Pied Cormorant   

Egretta novaehollandiae White-faced Heron   

Hieraaetus morphnoides Little Eagle   

Aquila audax Wedge-tailed Eagle   

Accipiter cirrocephalus Collared Sparrowhawk   

Milvus migrans Black Kite   

Haliastur sphenurus Whistling Kite  MA 

Icthyophaga leucogaster White-bellied Sea Eagle  MA 

Tyto javanica Eastern Barn Owl   

Ninox connivens Barking Owl   

Ninox boobook Australian Boobook  MA 

Dacelo leachii Blue-winged Kookaburra   

Todiramphus sanctus Sacred Kingfisher  MA 

Merops ornatus Rainbow Bee-eater  MA 

Falco cenchroides Nankeen Kestrel  MA 

Falco berigora Brown Falcon   

Nymphicus hollandicus Cockatiel   

Eolophus roseicapilla Galah   

Cacatua sanguinea Little Corella   

Barnardius zonarius Australian Ringneck   

Melopsittacus undulatus Budgerigar   

Climacteris melanurus Black-tailed Treecreeper   

Malurus assimilis assimilis Purple-backed Fairywren (Mainland)   

Malurus leucopterus White-winged Fairywren   

Conopophila whitei Grey Honeyeater   

Certhionyx variegatus Pied Honeyeater   

Lichmera indistincta Brown Honeyeater   

Gavicalis virescens Singing Honeyeater   

Ptilotula keartlandi Grey-headed Honeyeater   

Ptilotula penicillata White-plumed Honeyeater   

Manorina flavigula Yellow-throated Miner   

Pardalotus rubricatus Red-browed Pardalote   

Smicrornis brevirostris Weebill   

Gerygone fusca Western Gerygone   

Pomatostomus temporalis Grey-crowned Babbler   















 

File path: Document1 

 

Species Identification of Suspected 
Rock-Wallaby, Petrogale rothschildi 
and/or P. lateralis, from faecal pellets. 

Contents 
 

1.0 Executive Summary 4 

2.0 Introduction 5 

2.1 Study Scope 5 

3.0 Methods 6 

4.0 Results 7 

5.0 Discussion 9 

6.0 References 10 

 
Tables 
Table 1  Scat sample distinguishing information and identified species 

of origin. Shaded cells indicate samples that failed to amplify
 7 

Figures 
Figure 1 Agarose gel image of the species identification reaction using 

the COI gene.  Samples that amplified for the correct gene are 
signified by a low, bright band in the bottom row, 8 

Figure 2 Agarose gel image of the alternative species identification 
reaction using the 12S gene. 8 

 
  



 

1.0 Executive Summary 
Helix Molecular Solutions was engaged by Biota Environmental Sciences to perform DNA 
extractions from faecal (scat) samples.  The objective of this project was to identify whether 
the scats belonged to a rock wallaby, and if so which species.  Of the eight scat samples that 
were suspected to originate from species of rock-wallaby (Petrogale rothschildi and/or P. 
lateralis), three contained DNA of suaicient quality for species identification analysis while 
the remaining five failed to amplify.  None of the analysed samples were attributed to the 
rock-wallaby.  Rather, all three were confidently identified as belonging to the common 
wallaroo (Macropus robustus).  



 

2.0 Introduction 
2.1 Study Scope 
Biota Environmental Sciences (Biota Job #1822) engaged Helix to genetically identify the 
species origin of eight scat samples that were suspected to belong to the rock-wallaby 
(Petrogale rothschildi and/or P. lateralis). Species identification was undertaken by extracting 
DNA from the collected scat samples, amplification of an internal fragment of the barcoding 
mtDNA gene COI and comparing the resulting sequences against those submitted to the 
publicly available database GenBank, to determine the most likely species of origin. 



 

3.0 Methods 
Eight scat samples were extracted using the QIAamp DNA Stool mini kit (QIAGEN, Hilden, 
Germany) following the protocol of Carpenter & Dziminski (2017).  Specimens were 
sequenced for variation at an approximately 200 base-pair fragment of the COI mtDNA gene. 
For quality control, DNA extracted from the specimens that failed to amplify with COI were 
also tested with an alternative more conservative gene (12S) to confirm failure was most likely 
due to poor quality DNA, rather than the inability of the COI primers to bind to the DNA.  The 
resulting sequence data was edited using GENEIOUS Prime software version 2024.0.7 
(Drummond et al. 2011).  Extraction and PCR negative controls were employed to confirm 
cross contamination did not occur.  





 

 

Figure 1 Agarose gel image of the species identification reaction using the COI gene.  
Samples that amplified for the correct gene are signified by a low, bright band in the bottom 
row, 

 

 

Figure 2 Agarose gel image of the alternative species identification reaction using the 12S gene. 

 



 

5.0 Discussion 
Three of the eight submitted scat samples were suitable for genetic sequence analysis and 
species identification.  All three scat samples were determined to originate from the common 
wallaroo (Macropus robustus) with high confidence (98.15% sequence similarity).  Five 
samples failed to produce a useable sequence due to insuaicient DNA, most likely as a result 
of degradation. 
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