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1. Introduction  

Strike Energy Limited (Strike Energy) is proposing to undertake s 3D seismic acquisition survey in the 
Shire Carnamah in the mid-west region of Western Australia within the petroleum exploration permit 
EP 495 (the Project) (Figure 1.1). 

The Project is proposed to be undertaken within an area of approximately 276.1 km2 (maximum 
32.3 km in length by 8.9 km in width) within the Perth Basin (the Project Area).  The northern extent 
is approximately 8 km east of Eneabba the Project Area is approximately 75 - 100 km southeast of 
Dongara, extending along Carnamah-Eneabba Road (north) and Coorow-Green Head Road (south) 
(Project Area). 

The Project will largely be undertaken in rural areas previously cleared for farming activities.  The 
seismic lines have been aligned to use previously cleared areas where possible to undertake the 
Project with the minimum amount of clearing and disturbance of native vegetation.  The Project will 
however require temporary disturbance of native vegetation to enable access for the vibroseis trucks 
and light vehicles.  A maximum vegetation clearing width of 3.5m will be maintained for the seismic 
lines.  The clearing of significant trees i.e. with a truck diameter greater than 100 mm will not occur.  

Strike West commissioned Strategen-JBS&G to undertake desktop fauna and targeted black cockatoo 
habitat assessment of areas within the Ocean Hill 3D Project Area requiring clearing of native 
vegetation (Survey Area; Figure 1.1).  Seismic surveys generally have a lower risk of environmental 
impact than broadscale clearing, with little to no soil disturbance occurring and the majority of 
vegetation between seismic lines being undisturbed.  In total, the Survey Area comprises an area of 
approximately 4,600 ha, containing approximately 140 km of source lines that require clearing that 
intersect with native vegetation.  The Survey Area contains approximately 4,360 ha of remnant 
vegetation. 

This desktop Fauna and Black cockatoo habitat assessment has been undertaken to support Strike 
Energy with the environmental approvals required for the Project, including informing management 
and mitigation measures to be implemented in response to the potential interaction between the 
proposed works and the fauna values identified. 

1.1 Scope 

The scope of the Fauna Assessment included: 

• Undertake desktop assessment for fauna within, and adjacent to, the Project Area; 

• Undertake a targeted Black Cockatoo habitat survey of vegetation within, and adjacent to, 
areas that may be impacted by clearing. 

This Ecological Survey report provides the results of the desktop assessment and targeted Black 
Cockatoo field surveys.  
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2. Context 

2.1 Legislative Context 

Fauna in Western Australia (WA) are protected formally and informally by various legislative and non-
legislative measures, which are as follows: 

• Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) – Australian 
Government; 

• Biodiversity Conservation Act 2016 (BC Act) – State; and 

• Environmental Protection Act 1986 (EP Act) – State. 

Non-legislative measures: 

• WA Department of Biodiversity, Conservation and Attractions (DBCA) Priority lists for fauna;  

• Recognition of locally significant populations by the DBCA. 

A short description of each legislative measure is provided below.  Other definitions, including species 
conservation categories, are provided in Appendix A. 

2.1.1 Environmental Protection and Biodiversity Conservation Act 1999 

The EPBC Act aims to protect matters of national environmental significance.  Under the EPBC Act, the 
Commonwealth Department of Agriculture, Water and Environment (DAWE) lists protected species 
by criteria set out in the Act.  Species are conservation significant if they are listed as Threatened (i.e. 
Critically Endangered, Endangered and Vulnerable) or Migratory.  

Bird species protected as Migratory under the EPBC Act include those listed under international 
migratory bird agreements relating to the protection of birds which migrate between Australia and 
other countries, for which Australia has agreed.  This includes the Japan-Australia Migratory Bird 
Agreement (JAMBA), the China-Australia Migratory Bird Agreement (CAMBA), the Republic of Korea-
Australia Migratory Bird Agreement (ROKAMBA) and the Convention on the Conservation of Migratory 
Species of Wild Animals (Bonn Convention).  

Some marine fauna or terrestrial fauna that use marine habitats are listed as Marine under the 
EPBC Act.  These species are only considered conservation significant when a proposed development 
occurs in a Commonwealth marine area (i.e. any Commonwealth Waters or Commonwealth Marine 
Protected Area).  Outside of such areas, the EPBC Act does not consider these species to be matters 
of national environmental significance and therefore are not protected under the Act. 

2.1.2 Biodiversity Conservation Act 2016 

DBCA lists fauna under the provisions of the BC Act as protected and are classified as according to 
their need for protection (see Appendix A).  The BC Act makes it an offence to ‘take’ threatened species 
without an appropriate licence.  There are financial penalties for contravening the BC Act. 
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2.1.3 Environmental Protection Act 1986 

Threatened fauna (and significant habitat necessary for the maintenance of indigenous fauna) are 
given special consideration in environmental impact assessments under the EP Act and the 
Environmental Protection (Clearing of Native Vegetation) Regulations 2004.   
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3. Environmental Setting 

3.1 Climate 

The Lesueur Sandplain has a dry warm Mediterranean climate with warm, dry summers and cool, wet 
winters, but 7-8 dry months per year.  The nearest weather station which records both temperature 
and rainfall data relevant to the area was the Carnamah (Station 008278) which operated from 1937- 
present.  The average annual rainfall during this period was 367.7 mm, with the highest monthly 
rainfall occurring from June to August (Figure 3.1).  The average monthly maximum temperature 
ranges from 18.0°C in July to 36.1°C in January. Average monthly minimum temperatures range from 
7.3°C in July and August to 19.2°C in February.  Total winter rainfall (June to August) in the months 
preceding the 2020 survey was approximately 70 mm less than the long-term average. 
 

Figure 3.1: Climate statistics for the survey area, Mean annual rainfall and monthly averages for 
2020 (BoM 2020) 

3.2 Soils and Landforms 

The Interim Biogeographic Regionalisation for Australia (IBRA, Version 6.1) classifies the Australian 
continent into regions (bioregions) of similar geology, landform, vegetation, fauna and climate 
characteristics.  The Project lies within the Geraldton Sandplains bioregion, which comprises three 
subregions; the Edel, Geraldton Hills and Lesueur Sandplain subregions.  The Project lies within the 
Lesueur Sandplains subregion. 

The Geraldton Sandplains are characterised by a series of old dunes which run parallel to the coast.  
The younger Quindalup dunes occur near the contemporary coastline, with the Spearwood dunes 
occurring further inland.  The soils are typically sandy with some areas of exposed limestone, and a 
series of wetlands occurs along the plains.  In the east, lateritic rises occur. 

There are 11 soil subsystems across the Survey Area (Table 3.1; Figure 3.2).   
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Table 3.1: DAFWA Soil landscape subsystems (Source DPIRD 2018) 
Map Symbol Soil Subsystem Description 

224Bh_1 Boothendarra 1 Subsystem Crests and upper slopes of undulating low hills and gravelly rises; Sands, 
sandy gravels and sandy duplexes with occasional loams and clays 

224Bh11 Boothendarra 11 Subsystem Gently to very gently inclined hillslopes and footslopes with sands, sandy 
gravels and sandy duplexes with occasional loams. 

224Ye_1 Yerramullah 1 Subsystem Laterite plateau residual; shallow gravel, shallow sand over duricrust, sandy 
gravels 

224Ye_2 Yerramullah 2 Subsystem Plateau residuals, very gently to gently inclined hillcrest and hillslopes; pale 
sandy gravels, shallow gravel over duricrust, gravelly pale deep sand, pale 
and yellow deep sands 

224Ye_3 Yerramullah 3 Subsystem Colluvial slopes and some plateau remnants, very gently to gently inclined 
hillslopes and sand filled minor valleys; pale and yellow deep sands, pale 
sandy gravels, shallow gravel over duricrust, some sandy duplexes and sandy 
earths 

224Ye_3a Yerramullah 3 slopes Phase Colluvial slopes; pale and yellow deep sands, pale sandy gravels, shallow 
gravel over duricrust, some sandy duplexes and sandy earths 

224Ye_7 Yerramullah 7 Subsystem Gentle slopes and drainage depressions; Grey sandy duplex soils; minor 
gravelly soils and wet soils some salt risk 

224Ye_8 Yerramullah 8 Subsystem Breakaways, moderately inclined to steep hillslopes; exposing underlying 
kaolinitic clays and Mesozoic sediments; gravels, loamy earths 

224Ye_9 Yerramullah 9 Subsystem Narrow alluvial flats of minor creeks; pale to brown deep sands, sandy and 
loamy duplexes, shallow sand over pans 
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3.2.1 Hydrology 

Surface drainage in the region is made up of eight (8) main sub-catchments: Arrowsmith River, 
Cockleshell, Hill River, Logue, Minyulo, North Coastal Dunes and the South Coastal Dunes catchments.  
The Project Area occurs within the Hill River and Indoon-Logue catchments, with watercourses in 
these catchments flowing predominantly in an east-west direction from the upland areas in the east 
into large swamps or lakes in interdunal depressions on the Swan Coastal Plain.  Surface water 
movement in the Logue catchment is only apparent at the end of winter when the chains of lakes and 
swamps are filled and often connect via broad streams. 

Surface water flows are generally considered to be low in the region due to the sandy nature of the 
surface soils and their corresponding high infiltration rates.  Although these soils have high saturated 
infiltration rates and hydraulic conductivities, their permeability decreases significantly when in an 
unsaturated condition (e.g. drought), therefore surface runoff is common following rapid and intense 
rainfall events following extended dry periods. 

The Warradarge Creek flows through the central portion of the Project Area.  

The Eneabba region overlies the Dandaragan Trough, which is part of the Perth Basin, extending east 
to the Urella and Darling Fault and west to the coast.  The trough consists of up to 30m of Quaternary 
sand and clay sediments of the Perth Superficial Formation overlaying early Jurassic to late Cretaceous 
sediments of the Yarragadee Formation (Ecologia 2017).  

Groundwater of the Yarragadee North aquifer is confined to the coastal plain by the superficial 
formations, by the South Perth Shale in the south, and by the Otorowiri Siltstone in the east 
(Department of Water, 2013) and occurs as unconfined to confined.  On a regional level, groundwater 
is recharged into the aquifer via rainfall and surface runoff, infiltrating through the overlying surficial 
and superficial sediments.  The main regional use for ground water in the area is stock water supplies, 
although this water has a relatively high salinity. 

3.2.2 Conservation Areas 

No conservation areas occur within the Project Area.  

3.2.3 Land Use 

Land uses within the survey area include agricultural (wheat, canola, sheep, tree farms etc.), bee 
keeping, and public access routes. 

3.2.4 Regional Vegetation 

The Project Area is located within the Lesueur Sandplain subregion of the Geraldton Sandplains 
bioregion under the Interim Biogeographic Regionalisation for Australia (IBRA) (Department of the 
Environment, 2012). 

Two associations of Beard (1976) occur over the Project Area: Shrublands; scrub-heath on lateritic 
sandplain in the central Geraldton Sandplain Region (Association 379), and Shrublands; mixed heath 
(Association 49). 

Association 379 occurs predominantly in the southern portion of the study area and consists primarily 
of a Banksia mixed open woodland or Allocasuarina mixed shrubland over Anigozanthos mixed open 
forbland.  In the northern portions of the Project Area, Association 379 occurs as a mosaic with 
Association 49 which consists primarily as a Hakea heath of Hakea auriculata, Allocasuarina humilis, 
and Dryandra fraseri.   
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4. Methods  

A review of all available literature relevant to the Survey Area and database searches within proximity 
to the Survey Area (Table 4.1) and wider region (Ecologia 2017, Appendix C) was undertaken to 
compile a list of vertebrate fauna species with the potential to occur with the Survey Area.  

Table 4.1. Databases Searches Undertaken 
Database* Reference  Type of records held in database Parameters 

DBCA Threatened Fauna 
Database Search  

DBCA (2020a) Records from the Western Australian 
Museum (WAM) and Department of 
Biodiversity, Conservation and Attractions 
(DBCA) databases, including historical data 
and Threatened and Priority species in WA. 

20 km radius around the 
central point 115° 18' 27'' 
E,29° 24' 59'' S of the Survey 
Area. 

NatureMap  DBCA (2020b) Records from the Western Australian 
Museum (WAM) and Department of 
Biodiversity, Conservation and Attractions 
(DBCA) databases, including historical data 
and Threatened and Priority species in WA. 

20km radius around the 
central point 115° 18' 27'' 
E,29° 24' 59'' S) of the Survey 
Area. 

EPBC Protected Matters 
Search Tool  

DoEE (2020) Records on MNES protected under the EPBC 
Act. 

10 km radius around the 
central point 115° 18' 27'' 
E,29° 24' 59'' S) of the Survey 
Area. 

* Data accessed September 2020. 

4.1 Fauna Surveys undertaken within proximity to the Survey Area 

Ecologia (2017) completed a Level 1 fauna assessment and Targeted Black cockatoo habitat 
assessment of a portion of the current Survey area.  This identified the potential presence of the 
following seven conservation significant fauna species: 

• Carnaby's Black Cockatoo (Calyptorhynchus latirostris); 

• Western Brush Wallaby (Macropus irma); 

• Malleefowl (Leipoa ocellata); 

• Peregrine Falcon (Falco peregrinus); 

• Rainbow Bee-Eater (Merops ornatus); 

• Gilled Slender Blue-tongue (Cyclodomorphus branchialis); and 

• Black-striped Snake (Neelaps calonotos). 

4.2 Database and Literature Review  

A total of 39 conservation significant species (including 14 migratory species) were identified from the 
literature review and database searches, as having previously been recorded and / or have the 
potential to occur within the Survey Area based on distribution and habitat.  This comprised of three 
mammals, 27 birds, three reptiles and six invertebrates (Table 4.2).  

Table 4.2: Literature Review and Database Results for Conservation Significant Fauna within 
proximity to the Survey Area 

Taxon Common Name Conservation Status 

EPBC Act  BC Act  

Birds 

Anous tenuirostris 
melanops 

Australian Lesser Noddy VU EN 

Arenaria interpres Ruddy Turnstone MI S5-MI 
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Taxon Common Name Conservation Status 

EPBC Act  BC Act  

Calidris ferruginea Curlew Sandpiper Critically Endangered, 
MI, MA 

S1- CR 

Calidris ruficolus Red-necked Stint MI S5-MI 

Hydroprogne caspia Caspian tern MI S5-MI 

Calyptorhynchus latirostris Carnaby's Cockatoo Endangered S2- EN 

Leipoa ocellata Malleefowl Vulnerable S- VU 

Falco hypoleucos Grey Falcon Vulnerable S3- VU 

Numenius 
madagascariensis 

Eastern Curlew, Far Eastern Curlew Critically Endangered, 
MI, MA 

S1- CR 

Rostratula australis Australian Painted Snipe Endangered, MA S2- EN 

Thalasseus bergii Crested Tern MI S5- MI 

Tringa nebularia Common Greenshank MI S5- MI 

Tringa stagnatilis Marsh Sandpiper MI S5- MI 

Limosa lapponica Bar-tailed Godwit MI, MA S5- MI 

Motacilla cinerea Grey Wagtail MI, MA S5- MI 

Actitis hypoleucos Common Sandpiper MI, MA S5- MI 

Calidris acuminata Sharp-tailed Sandpiper MI, MA S5- MI 

Pandion haliaetus Osprey MA S5- MI 

Ardea alba Great Egret, White Egret MA - 

Ardea ibis Cattle Egret MA - 

Calidris melanotos Pectoral Sandpiper MI S5- MI 

Chrysococcyx osculans Black-eared Cuckoo MA - 

Haliaeetus leucogaster White-bellied Sea-Eagle MA - 

Merops ornatus Rainbow Bee-eater MA - 

Falco peregrinus Peregrine Falcon - S7-OS 

Apus pacificus Fork-tailed Swift MI S5-MI 

Oxyura australis Blue-billed Duck  Priority- P4 

Mammals  

Dasyurus geoffroii Chuditch, Western Quoll Vulnerable S3-VU 

Notamacropus irma
   

Western Brush Wallaby   -  Priority- P4 

Phascogale tapoatafa 
wambenger 

South-western Brush-tailed 
Phascogale 

- CD 

Reptiles 

Egernia stokesii badia Western Spiny-tailed Skink Endangered S3-VU 

Aspidites ramsayi Woma Python  - Priority- P1 

Nelaps calonotos Black-striped Snake  - Priority- P3 

Invertebrates 

Idiosoma nigrum Shield-backed Trapdoor Spider, Black 
Rugose Trapdoor Spider 

Vulnerable S2- Endangered 

Idiosoma arenaceum Geraldton Sandplain Shield-backed 
Trapdoor Spider  

- Priority- P3 

Idiosoma kwongan Kwongan heath Shield-backed 
Trapdoor Spider 

- Priority- P1 

Phasmodes jeeba  Springtime corroboree stick katydid 
(Eneabba), cricket 

- Priority- P3 

Hemisaga verpreculae Thorny bush katydid (Moora) - Priority- P2 

Hylaeusglobuliferus 

 
Wollybush Bee - Priority- P3 
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1 EPBC Act listings: E = Endangered, V = Vulnerable, M = Migratory, MA = Marine CD= Conservation Dependent  (see Appendix 
A). 
2 WA Biodiversity Conservation Act 2016 listings: S1 to S7 = Schedules 1 to 7 (see Appendix A). 

4.1 Fauna Habitat  

Fauna habitat types were defined based on fauna habitat mapping conducted by Ecologia (2017), and 
was extended based field observations. 

4.2 Black Cockatoo Habitat Assessment 

The Survey Area was inspected on 16-20 November 2020 by an ecologist from Strategen-JBS&G with 
relevant experience as specified by the EPBC Act Referral guidelines for three threatened black 
cockatoo species (DSEWPaC 2012).  

4.2.1 Vegetation and Foraging Assessment 

The Survey Area was traversed on foot to record any flora species with the potential to provide a food 
source for black cockatoos.  Data was collected from data survey points across the survey area to 
inform Black Cockatoo foraging habitat mapping.  Following the assessment, vegetation units defined 
as part of the flora and vegetation survey (Strategen-JBS&G 2021) were assigned a foraging value 
based on the presence and quantity of potential food species and any evidence of foraging by black 
cockatoos.   

4.2.1.1 Habitat Scoring Method 

The Department of Agriculture, Water and the Environment (DAWE) have recognised that the scoring 
tool to determine the value of Black Cockatoo habitat, contained in the 2017 Revised draft referral 
guideline for three threatened black cockatoo species: Carnaby’s Cockatoo (Endangered) 
Calyptorhynchus latirostris Baudin’s Cockatoo (Vulnerable) Calyptorhynchus baudinii Forest Red-tailed 
Black Cockatoo (Vulnerable) Calyptorhynchus banksii naso (DoEE 2017), is flawed and as such have 
recommended against the use of this tool. 

Bamford Consulting Ecologists (BCE 2020) have developed a Black Cockatoo foraging habitat scoring 
system (Attachment A), which has been previously accepted by the DAWE for projects subject to 
EPBC Act assessment.  The BCE (2020) scoring system comprises of the following components to 
determine an overall score out of 10: 

• Step 1: A score out of 6 for the vegetation composition, condition and structure. This 
represents the condition of the site in relation to the ecological requirements of the 
Threatened species and includes considerations of vegetation condition and structure and 
the density of foraging species present. 

• Step 2: A score out 3 for the context of the site, where consideration is given to the extent of 
native vegetation remaining within 15km of the Survey Area and the percentage of that 
extent that the Survey Area represents, and if breeding is known/likely or unlikely to occur 
within 15k m. This represents the relative importance to the site with regard to its position 
in the landscape including connectivity needs of the Threatened species. This includes 
considerations of the proximity of the site in relation to breeding and roosting habitat, and 
the importance of the role the site may play in relation to the overall species population. 

Site context scoring is applied as outlined below in Table 4.3. 

Table 4.3: Site context scoring 

Site context score / 3 
Percentage of the existing native vegetation within the ‘local’ area that the study site 
represents 

Local (within 15km) breeding known/likely Local (within 15km) breeding unlikely 

3 >5% >10% 

2 1-5% 5-10% 

1 0.1-1% 1-5% 
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0 <0.1% <0.1% 

• Step 3: A species density score out of 1, where consideration is given to any sightings or 
foraging evidence recorded within the Survey Area.  If foraging evidence or sightings have 
been made within the Survey Area, a score of 1 is assigned. 

• Step 4: Determining the total score out of 10, which may require moderation where a score 
of 2 of lower has been ascribed at Step 1. 

Where a raw foraging score of 2 or less out of 6 has been assigned, a site context score and species 
density score of 0 has been applied, so as not to overstate foraging value (Bamford Consulting 
Ecologists 2018). 

This method was devised to achieve a score out of 10 to describe habitat quality when using the DAWE 
Offset Calculator.  However, Step 1 alone has been used to inform Black Cockatoo habitat mapping of 
the Survey Area, as this step provides sufficient information to distinguish the habitat quality of each 
VT.  Total scores were also calculated, should they be required for future reference. 

4.2.2 Significant tree assessment 

Significant trees are defined as trees of suitable species with a diameter at breast height (DBH) greater 
than 500 mm (> 300 mm for salmon gum and wandoo) (DSEWPaC 2012).  Tree species which are 
considered to be potential breeding or roosting trees are outlined in Table 4.4.  Trees with a DBH 
greater than 500 mm (or >300 mm for salmon gum and wandoo) are large enough to potentially 
contain hollows suitable for nesting black cockatoos, or have the potential to develop suitable hollows 
over the next 50 years.  Trees of this size may also be large enough to provide roosting habitat (i.e. 
trees which provide a roost or rest area for the birds).  The locations of such trees within the Survey 
Area were recorded using a GPS.  In addition to the location and DBH, the species, health and 
estimated DBH of each tree was also recorded, along with the presence of any hollows. 

Table 4.4: Black Cockatoo Potential Breeding and Roosting Tree Species 
Scientific name Common name Breeding Roosting 

Corymbia calophylla Marri Yes Yes 

Corymbia maculata Spotted Gum  Yes 

Eucalyptus accedens Powderbark Yes  

Eucalyptus camaldulensis River Red Gum   Yes 

Eucalyptus citriodora Lemon Scented Gum  Yes 

Eucalyptus diversicolor Karri Yes  

Eucalyptus globulus Tasmania Blue Gum  Yes 

Eucalyptus gomphocephala Tuart Yes Yes 

Eucalyptus grandis Flooded Gum, Rose Gum  Yes 

Eucalyptus longicornis Red Morrell Yes  

Eucalyptus loxophleba York Gum Yes  

Eucalyptus marginata Jarrah Yes Yes 

Eucalyptus megacarpa Bullich Yes Yes 

Eucalyptus occidentalis Swamp Yate Yes  

Eucalyptus patens Blackbutt Yes Yes 

Eucalyptus robusta Swamp Mahogany  Yes 

Eucalyptus rudis Flooded Gum Yes Yes 

Eucalyptus salmonophloia Salmon Gum Yes  

Eucalyptus salubris Gimlet Yes  

Eucalyptus wandoo Wandoo Yes Yes 

Pinus pinaster Pinaster, Maritime Pine  Yes 

Pinus radiata Monterey, Radiata Pine  Yes 
Source:  Groom 2011, DSEWPaC 2012 
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5. Results  

5.1 Fauna Habitat  

Three fauna habitats were identified within the Survey Area, refer Figure 5.1 and Table 5.1.  These are 
as defined by Ecologia (2017), with extrapolation of habitats undertaken based on vegetation types 
mapped by Strategen-JBS&G (2021).  The habitats are typical of the Geraldton Sandplains bioregion. 

Table 5.1: Fauna Habitat within the Survey Area 

Fauna Habitat Type Area (ha) 
Proportion of 
Survey Area 

Sparse Open Woodland 1871.17 41% 

Shrublands and Scrub Heath 2391.65 52% 

Drainage Lines 101.41 2% 

Cleared - Cleared 242.31 5% 

Total 4606.54 100% 
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5.2 Carnaby’s Cockatoo Habitat Assessment  

The foraging value to black cockatoos of the vegetation depends upon the type, density and condition 
of trees and shrubs in an area and can be influenced by the context such as the availability of foraging 
habitat nearby.  A Carnaby’s Cockatoo habitat assessment was undertaken to assign areas of 
vegetation within the Survey Area a foraging value score using the approach outlined in 
Section 4.2.1.1. 

5.2.1 Foraging Habitat 

The Carnaby’s Cockatoo foraging habitat assessment mapped a total of 4 364.23 ha of suitable 
Carnaby’s Cockatoo foraging habitat within the Survey Area of which 84% is assigned a ‘low to 
moderate’ value, 8% a moderate value and 8% ‘negligible to low’ and ‘nil’ value.  The low to moderate 
value foraging habitat was represented by low shrubland with a proteaceous cover representing 
foraging species of between 10 and 15%.  The low value foraging habitat was confined to areas of 
shrubland associated with drainage lines. 

Foraging habitat values for vegetation within the Survey Area are shown in Figure 5.2.  

Table 5.2: Black cockatoo foraging habitat quality 

Vegetation Score/Value 
Context 

Score 
Species 

density score 
Total Foraging 

score (/10) 

Carnaby’s Black-Cockatoo 

Area (ha) % 

4: Moderate 3 1 8 371.24 8% 

3: Low to Moderate 3 1 7 3849.09 84% 

1: Negligible to Low n/a n/a 1 143.90 3% 

0: Nil n/a n/a 0 242.31 5% 

Total 4606.54 100% 

5.2.2 Breeding Habitat 

No suitable breeding habitat for the Carnaby’s cockatoo was observed within the Survey Area due to 
the absence of large hollow bearing trees. 
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5.3 Vertebrate Fauna Assemblage 

The database searches undertaken as part of the desktop assessment identified a total of 186 species 
that have previously been recorded in the wider region, comprising: 

• 120 birds; 

• 13 mammals; 

• 45 reptiles; and  

• 8 amphibians.  

A total of 43 listed species of conservation significance have been identified through current database 
searches and literature reviews, the likelihood of occurrence of these species within the Survey Area 
are discussed in further detail in Section 5.4 below.  

5.4 Conservation Significant Fauna  

Based on habitats present within the Survey Area and nearby records, it was assessed that one species 
of conservation significance are likely to occur and five species of conservation significance may 
possibly occur: 

• Carnaby's Black Cockatoo (Calyptorhynchus latirostris); 

• Western Brush Wallaby (Macropus irma); 

• Malleefowl (Leipoa ocellata); 

• Peregrine Falcon (Falco peregrinus); 

• Rainbow Bee-Eater (Merops ornatus); 

• Gilled Slender Blue-tongue (Cyclodomorphus branchialis); and 

• Black-striped Snake (Neelaps calonotos). 

The remaining 27 species of conservation significance returned in the database searches are unlikely 
to occur within the Survey Area based on habitats present within the Survey Area and nearby records 
(Table 5.3). 

Table 5.3 Likelihood of Occurrence of Conservation Significant Fauna  
Taxon Common Name Conservation Status Likelihood of occurrence in 

the Survey Area 

EPBC Act  BC Act   

Birds 

Anous tenuirostris 
melanops 

Australian Lesser 
Noddy 

VU EN Unlikely to occur  

Arenaria interpres Ruddy Turnstone MI S5-MI Unlikely to occur  

Calidris ferruginea Curlew Sandpiper Critically 
Endangered, 
MI, MA 

S1- CR Unlikely to occur  

Calidris ruficollis Red-necked Stint MI S5-MI Unlikely to occur  

Hydroprogne caspia Caspian tern MI S5-MI Unlikely to occur  

Calyptorhynchus 
latirostris 

Carnaby's Cockatoo Endangered S2- EN Likely to occur 

Leipoa ocellata Malleefowl Vulnerable S- VU May possibly occur  

Falco hypoleucos Grey Falcon Vulnerable S3- VU Unlikely to occur 

Numenius 
madagascariensis 

Eastern Curlew, Far 
Eastern Curlew 

Critically 
Endangered, 
MI, MA 

S1- CR Unlikely to occur 
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Taxon Common Name Conservation Status Likelihood of occurrence in 
the Survey Area 

EPBC Act  BC Act   

Rostratula australis Australian Painted 
Snipe 

Endangered, 
MA 

S2- EN Unlikely to occur  

Thalasseus bergii Crested Tern MI S5- MI Unlikely to occur  

Tringa nebularia Common 
Greenshank 

MI S5- MI Unlikely to occur  

Tringa stagnatilis Marsh Sandpiper MI S5- MI Unlikely to occur  

Limosa lapponica Bar-tailed Godwit MI, MA S5- MI Unlikely to occur  

Motacilla cinerea Grey Wagtail MI, MA S5- MI Unlikely to occur 

Actitis hypoleucos Common Sandpiper MI, MA S5- MI Unlikely to occur  

Calidris acuminata Sharp-tailed 
Sandpiper 

MI, MA S5- MI Unlikely to occur 

Pandion haliaetus Osprey MA S5- MI Unlikely to occur 

Ardea alba Great Egret, White 
Egret 

MA - Unlikely to occur 

Ardea ibis Cattle Egret MA - Unlikely to occur 

Calidris melanotos Pectoral Sandpiper MI S5- MI Unlikely to occur 

Chrysococcyx osculans Black-eared Cuckoo MA - Unlikely to occur 

Haliaeetus leucogaster White-bellied Sea-
Eagle 

MA - Unlikely to occur  

Merops ornatus Rainbow Bee-eater MA - Recorded   

Falco peregrinus Peregrine Falcon - S7-OS May possibly occur  

Apus pacificus Fork-tailed Swift MI S5-MI Unlikely to occur (may 
transit area aerially) 

Oxyura australis Blue-billed Duck  Priority- P4 Unlikely to occur  

Mammals 

Dasyurus geoffroii Chuditch, Western 
Quoll 

Vulnerable S3-VU Unlikely to occur  

Notamacropus irma Western Brush 
Wallaby   

 Priority- P4 Likely to occur  

Phascogale tapoatafa 
wambenger 

South-western 
Brush-tailed 
Phascogale 

 CD Unlikely to occur 

Reptiles 

Egernia stokesii badia Western Spiny-
tailed Skink 

Endangered S3-VU Unlikely to occur  

Cyclodomorphus 
branchialis 

Gilled Slender Blue-
tongue 

- Vulnerable May possibly occur 

Aspidites ramsayi Woma Python  - Priority- P1 Unlikely to occur - 
Potentially locally extinct 
(unlikely to occur) (historic 
record 20 km south of 
Survey Area) 

Neelaps calonotos Black-striped Snake   Priority- P3 May possibly occur 

5.4.1 Listed Threatened Species  

Carnaby's Cockatoo  

The Survey Area is located within the mapped distribution of Carnaby’s cockatoo (DSEWPaC, 2012). 
The nearest known record for this species is 3 km southwest of the Survey Area (DBCA 2020a).   

Carnaby’s Cockatoo is listed as Endangered under the EPBC Act and as Schedule 2 under the BC Act.  
This species mainly occurs in uncleared or remnant native eucalypt woodlands, especially those that 
contain Salmon Gum (Eucalyptus salmonophloia) and Wandoo (E. wandoo), and in shrubland or 
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kwongan heathland dominated by Hakea, Banksia and Grevillea species (Johnstone et al. 2011). The 
Carnaby’s Cockatoo is considered likely to be a regular migrant that may utilise the habitat within the 
Survey Area to forage.  

The Survey Area is situated at the northern most extent of the mapped breeding range for Carnaby’s 
cockatoo (DSEWPaC, 2011).  Carnaby’s Cockatoo forages in proteaceous heath, banksia woodlands 
and eucalypt woodlands, and this foraging habitat occurs in the Survey Area.  Breeding is considered 
unlikely within the Survey Area given the lack of suitable large trees (Ecologia 2017).   

Roost sites for the Carnaby’s cockatoo are known in the general region, with the nearest  known roost 
locations situated approximately 2 km to the southwest of the Survey Area (Figure 5.3).  

Malleefowl 

The Malleefowl is listed as Vulnerable under the EPBC Act and BC Act.  Malleefowl are restricted to 
mainly southern arid and semiarid zones mainly in scrubs and thickets of mallee and other dense litter-
forming shrublands.  Much of their range has been cleared for agriculture.  The Malleefowl has 
occasionally been recorded in the general area and the WA Museum has reported breeding (mounds) 
in the general region, but details are not available.  The nearest known record of Malleefowl occurs 
25.2 km northeast of the Survey Area (DBCA 2020a).  The targeted flora survey conducted by 
Strategen-JBS&G (2021) traversed all planned survey line within areas of potential habitat.  No 
Malleefowl mounds were detected during this survey. 

Gilled Slender Blue-tongue  

The Gilled Slender Blue-tongue is listed as Vulnerable under the BC Act.  It is a large skink with a colour 
of different shades of brown with black and pale spots. It is predominantly crepuscular and nocturnal, 
occurring in shrublands on heavy red soils (Wilson and Swan 2013) and shelters during the day in 
spinifex, leaf litter and under fallen timber (Cogger 2000).  It feeds on a variety of arthropods and 
occasionally snails and small lizards, and gives birth to two or three live young during spring and early 
summer.  The species is considered vulnerable due to its limited distribution (Wells 2007). 

While known distribution of the Gilled Slender Blue-tongue is to the north of the study area (Wilson 
and Swan 2013) one record occurs ~12 km to the west of the Survey area.  As this species is at its 
extreme southern distribution, it is assessed as having the potential to occur within the Survey Area. 

5.4.2 Listed Marine Species  

Rainbow Bee-eater  

The Rainbow Bee-eater is listed as a Marine species under the EPBC Act.  Numerous records of the 
Rainbow Bee-eater occur within the vicinity of the Survey Area (Coffey 2013).  The species is found 
over a wide range of habitats especially on sandy soils and is therefore this species is considered likely 
to occur but is unlikely to be reliant on habitat within the Survey Area, given the large expanse of 
suitable habitat present in the Survey Area surrounds.  The nearest record of this species is 26 km 
southwest of the Survey Area (DBCA 2020). 

5.4.3 Priority Species  

Western Brush Wallaby 

This species is listed on the DBCA Priority as Priority 4.  The Western Brush Wallaby has suffered a 
large range reduction and fragmentation of populations across this range due to clearing for 
agriculture and predation by introduced predators.  The preferred habitat for the Western Brush 
Wallaby is open forest or woodland, in which it favours open, seasonally wet flats with low grasses 
and open, scrubby thickets, and areas of dense vegetation.  It is considered possible that this species 
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may utilise the habitat within the Survey Area, given the occurrence of suitable habitat within the 
Survey Area and the nearest known record occurring 15 km to the west of the Survey Area (DBCA 
2020a). 

Black-striped Snake  

The Black-striped snake is a small-bodied burrowing snake, with a flat head and protruding snout 
occurring in Banksia woodlands and sandy areas of the Perth region.  The nearest known record of 
this species is 18.2 km west of the Survey Area (DBCA 2020a) and this species is considered to possibly 
occur within the Survey Area. 

5.4.4 Other Specially Protected fauna 

Peregrine Falcon 

This species is listed as Schedule 7 (Other Specially Protected fauna) under the BC Act.  The Peregrine 
Falcon is known to occur over a wide range of environments throughout most of Australia.  Preferred 
nesting locations include a range of highly elevated locations with steep topography such as rocky 
hills, breakaways, cliffs and will also nest on high artificial structures.  The Peregrine Falcon inhabits 
areas near cliffs along coastlines or rivers and near ranges or wooded watercourses.  This species of 
Falcon is found throughout the state.  The Ecologia (2017) survey did not record this species or identify 
any suitable nesting habitat within the Survey Area; however as the species is nomadic, it is possible 
that this species occurs within the Survey Area at least intermittently.  The nearest known record of 
this species occurs 26.4 km south of the Survey Area (DBCA 2020a).  
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6. Conclusion 

A total of 43 listed conservation significant species, have previously been recorded within the region 
and therefore have the potential to occur within the Survey Area.  The likelihood of conservation 
significant species occurring within the Survey Area was assessed on the availability of suitable habitat, 
known distribution of each species and currency and proximity of species records.  

Based on habitats present within the Survey Area and nearby records, it was assessed that two listed 
species of conservation significance are ‘likely’ to occur (Carnaby’s Cockatoo and the Rainbow Bee-
eater), five listed species of conservation significance ‘may possibly’ occur, however are considered 
unlikely to be reliant on the habitat within the Survey Area given the extensive disturbance from 
recent fires (Peregrine Falcon, Fork-tailed Swift and the Western Brush Wallaby).  The remaining 34 
species of conservation significance were considered unlikely to occur within the Survey Area.  

Three fauna habitats were identified within the Survey Area comprising proteaceous shrubland, open 
woodland, and riparian areas.  All habitats are considered to be well represented within the local and 
regional area.  Riparian areas were the least represented within the Survey Area and local area. 

A total of 144 ha Low, 3849 ha Low to moderate and 371 ha of Moderate value Carnaby’s Cockatoo 
foraging habitat within the Survey Area is proposed to be cleared.  No potential hollow-bearing trees 
were noted during the field investigation undertaken during the Black Cockatoo Habitat Assessment.   
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7. Limitations 

Scope of services 

This report (“the report”) has been prepared by Strategen-JBS&G in accordance with the scope of 
services set out in the contract, or as otherwise agreed, between the Client and Strategen-JBS&G. In 
some circumstances, a range of factors such as time, budget, access and/or site disturbance 
constraints may have limited the scope of services. This report is strictly limited to the matters stated 
in it and is not to be read as extending, by implication, to any other matter in connection with the 
matters addressed in it. 

Reliance on data 

In preparing the report, Strategen-JBS&G has relied upon data and other information provided by the 
Client and other individuals and organisations, most of which are referred to in the report (“the data”). 
Except as otherwise expressly stated in the report, Strategen-JBS&G has not verified the accuracy or 
completeness of the data. To the extent that the statements, opinions, facts, information, conclusions 
and/or recommendations in the report (“conclusions”) are based in whole or part on the data, those 
conclusions are contingent upon the accuracy and completeness of the data. Strategen-JBS&G has 
also not attempted to determine whether any material matter has been omitted from the data. 
Strategen-JBS&G will not be liable in relation to incorrect conclusions should any data, information or 
condition be incorrect or have been concealed, withheld, misrepresented or otherwise not fully 
disclosed to Strategen-JBS&G. The making of any assumption does not imply that Strategen-JBS&G 
has made any enquiry to verify the correctness of that assumption. 

The report is based on conditions encountered and information received at the time of preparation of 
this report or the time that site investigations were carried out. Strategen-JBS&G disclaims 
responsibility for any changes that may have occurred after this time. This report and any legal issues 
arising from it are governed by and construed in accordance with the law of Western Australia as at 
the date of this report.  

Environmental conclusions 

Within the limitations imposed by the scope of services, the preparation of this report has been 
undertaken and performed in a professional manner, in accordance with generally accepted 
environmental consulting practices. No other warranty, whether express or implied, is made. 

The advice herein relates only to this project and all results conclusions and recommendations made 
should be reviewed by a competent person with experience in environmental investigations, before 
being used for any other purpose. 

Strategen-JBS&G accepts no liability for use or interpretation by any person or body other than the 
client who commissioned the works. This report should not be reproduced without prior approval by 
the client, or amended in any way without prior approval by Strategen-JBS&G, and should not be relied 
upon by other parties, who should make their own enquiries. 
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Definitions of Conservation Status 

Table A1: Schedules used in the WA Biodiversity Conservation Act 2016 

Schedule Description 

Schedule 1 (S1) Critically Endangered fauna. 

Schedule 2 (S2) Endangered fauna 

Schedule 3 (S3) Vulnerable Migratory species listed under international treaties. 

Schedule 4 (S4) Presumed extinct fauna 

Schedule 5 (S5) Migratory birds under international agreement 

Schedule 6 (S6) Conservation dependent fauna 

Schedule 7 (S7) Other specially protected fauna 

Table A2. WA DBCA Priority species. 

Priority status Description 

Priority 1 (P1) Taxa with few, poorly known populations on threatened lands. 

Priority 2 (P2) 
Taxa with few, poorly known populations on conservation lands; or taxa with several, poorly 
known populations not on conservation lands. 

Priority 3 (P3) Taxa with several, poorly known populations, some on conservation lands. 

Priority 4. (P4) 

Taxa in need of monitoring. 
Taxa which are considered to have been adequately surveyed, or for which sufficient 
knowledge is available, and which are considered not currently threatened or in need of 
special protection, but could be if present circumstances change. 

Priority 5 (P5) 
Taxa in need of monitoring. Taxa which are not considered threatened but are subject to a 
specific conservation program, the cessation of which would result in the species becoming 
threatened within five years (IUCN Conservation Dependent). 



©JBS&G Australia Pty Ltd T/A Strategen JBS&G | JBS&G59367-137,179 (Rev A) 27 

Carnaby’s Cockatoo Habitat Assessment Criteria 

The following scoring systems have been developed by Bamford Consulting Ecologists based upon 
guidance from DSEWPaC (2012). Calculating the total score (out of 10) requires the following steps: 

A. Determining a score out of six for the vegetation composition, condition and structure; plus

B. Determining a score out of three for the context of the site; plus

C. Determining a score out of one for species density.

D. Determining the total score out of 10, which may require moderation for context and species
density with respect to the vegetation composition. This includes consideration of pine
plantations as a special case for foraging value.

Calculation of scores and the moderation process are described in detail below. 

Table B1. Vegetation composition, condition and structure scoring 

Site Score Description of vegetation values (Carnaby’s Cockatoo) 

0 No foraging value. No Proteaceae, eucalypts or other potential sources of food. Examples: 

• Water bodies (e.g. salt lakes, dams, rivers);

• Bare ground;

• Developed sites devoid of vegetation (e.g. infrastructure, roads, gravel pits).

1 Negligible to low foraging value. Examples: 

• Scattered specimens of known food plants but projected foliage cover of these is < 2%. This could include
urban areas with scattered foraging trees;

• Paddocks that are partly vegetated with melons or other known food-source weeds (e.g. Erodium spp.)
that represent a short-term and/or seasonal food source;

• Blue Gum plantations (foraging by Carnaby’s Black-Cockatoos has been reported but appears to be
unusual).

2 Low foraging value. Examples: 

• Shrubland in which species of foraging value, such as shrubby banksias, have < 10% projected foliage cover;

• Woodland with tree banksias 2-5% projected foliage cover;

• Open eucalypt woodland/mallee of small-fruited species;

• Paddocks that are densely vegetated with melons or other known food-source weeds (e.g. Erodium spp.)
that represent a short-term and/or seasonal food source.

3 Low to Moderate foraging value. Examples: 

• Shrubland in which species of foraging value, such as shrubby banksias, have 10-20% projected foliage
cover;

• Woodland with tree banksias 5-20% projected foliage cover;

• Eucalypt Woodland/Mallee of small-fruited species;

• Eucalypt Woodland with Marri < 10% projected foliage cover.

4 Moderate foraging value. Examples: 

• Woodland/forest with tree banksias 20-40% projected foliage cover;

• Eucalypt Woodland/Forest with Marri 20-40% projected foliage cover.

5 Moderate to High foraging value. Examples: 

• Banksia Forest with 40-60% projected foliage cover;

• Banksia Forest with > 60% projected foliage cover but vegetation condition reduced due to weed invasion
and/or some tree deaths;

• Pine plantations with trees more than 10 years old (but see pine note below in moderation section).

6 High foraging value. Example: 

• Banksia Forest with > 60% projected foliage cover and vegetation condition good with low weed invasion 
and/or low tree deaths (indicating it is robust and unlikely to decline in the medium term).

Vegetation structural class terminology follows Keighery (1994). 
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EXECUTIVE SUMMARY 
ecologia Environment (ecologia) was commissioned by UIL Energy to undertake a targeted 
conservation significant flora survey, a flora and vegetation survey and a Level 1 vertebrate fauna 
assessment of approximately 200km of linear seismic lines to support environmental approvals for 
proposed 3D seismic surveys within the Ocean Hill Exploration Permit EP495 area, located 250 km 
north of Perth along the Brand Highway between Eneabba and Hill River in the Midwest region of 
Western Australia.  

Within the lease area, six remnants of intact native vegetation totalling approximately 4,980 ha were 
surveyed. The results of the flora and fauna surveys will be used to inform Department of Mines and 
petroleum (DM) Environment Plans (EP’s), impacts assessments and other regulatory environmental 
approvals required for the study area. 

Flora and vegetation assessment 

A flora and vegetation reconnaissance survey and targeted significant flora survey of the study area, 
undertaken in conjunction with the Level 1 fauna assessment, was conducted between the 13th to 
and 21st December 2016. 

A total of 221 vascular plant taxa representing 36 families and 76 genera were recorded from the 
study area. No EPBC Act or WC Act-listed Threatened Flora species were recorded during the survey.  

Sixteen confirmed Priority listed plant taxa were recorded from proposed seismic lines, including one 
Priority 1 species (Grevillea amplexans subsp. adpressa), two Priority 2 species (Arnocrinum 
gracillimum and Persoonia filiformis), eight Priority 3 species (Allocasuarina ramosissima, Banksia 
fraseri var. crebra, Beaufortia bicolor, Hensmania stoniella, Jacksonia anthoclada, Persoonia rudis, 
Phlebocarya pilosissima subsp. pilosissima, Verticordia insignis subsp. eomagis, and Verticordia 
rutilastra), and five Priority 4 species (Banksia chamaephyton, Calytrix chrysantha, Calytrix 
eneabbensis, Desmocladus elongatus, and Verticordia aurea). Eucalyptus macrocarpa subsp. 
elachantha (P4) was recorded, but not within the impact area.  

Specimens potentially representing three Priority listed species (Conostephium ?magnum, Stylidium 
?hymenocraspedum, Synaphea ?endothrix) were recorded from within the impact area, but were 
unable to be identified with certainty due to the absence of flowering or fruiting material.  

Three potentially conservation significant Hemiandra taxa (Hemiandra aff. sp. Jurien (B.J. Conn & 
M.E. Tozer BJC 3885), Hemiandra aff. sp. Eneabba (H. Demarz 3687) (P3), and Hemiandra aff. sp. 
Kalbarri (D. Bellairs 1505)) were recorded within the impact area. Representative specimens of these 
taxa are somewhat anomalous, and have been submitted to the Western Australian Herbarium for 
conformation or identification. 

Twelve vegetation units were described and mapped within the study area. Three broadly defined 
vegetation units predominate, comprising approximately 94% of the study area. No listed TECs 
(DPaW 2015a) or listed PECs (DPaW 2015b) were recorded. 

Fauna assessment 

A single phase Level 1 terrestrial fauna assessment of the study area including  a habitat assessment 
for Carnaby’s Black-Cockatoo was undertaken between the 13th and 19th December 2016.  

The habitat of the study area is typical of the Geraldton Sandplains bioregion, and three broad fauna 
habitats were identified: sparse low Open Woodland (H01), Shrublands and Scrub Heath (H02), and 
Drainage Lines (H03). In the landscape context the study area generally occurs as patches of remnant 
vegetation within a landscape cleared for agriculture. However, Areas G and I are contiguous with 
extensive native vegetation merging with adjacent crown land including the nearby South Eneabba 
Nature Reserve.  
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A total of seventy-six vertebrate fauna species, including 12 mammals (eight of which were 
introduced species), 55 birds and 9 reptiles were identified during the survey from the six study area 
components or in the immediate vicinity. The migratory Rainbow Bee-eater was recorded, as well as 
skeletal remains and potential tracks of the Priority 4 Western Brush Wallaby. The Endangered 
Carnaby's Black-Cockatoo was recorded in the vicinity of the study area. No breeding or night 
roosting habitat is considered likely to be present within the study area for this species however the 
species is likely to be a seasonal visitor during the non-breeding autumn-winter period. An 
assessment of the availability and importance of foraging habitat over the study area was undertaken 
by analysing fauna habitat, flora and vegetation survey data and correlating this with known food 
resources for the species. Over 525 ha of good to excellent foraging habitat was mapped over the 
study area, with 158 ha categorised as poor to non-existent. The remainder was assessed as being of 
moderate foraging value. 

The Rainbow Bee-eater is likely to occur seasonally during the summer months. Friable sandy soils 
within Habitats 01 and 02 of the study area provide suitable breeding habitat to construct nesting 
burrows, and the Western Brush Wallaby is also likely to occur within Habitats 01 and 02. 

Very few regional records of the Malleefowl (Vulnerable), Gilled Slender Blue-tongue (Vulnerable), 
and Black-striped Snake are present in databases or literature reviews, and due to either a lack of 
characteristic habitat, or the study area being outside the range of typical distributions, these species 
are less likely to occur, and have been assessed as having a moderate (2) likelihood of occurrence. No 
breeding habitat occurs for the Peregrine Falcon (Specially Protected), however, due to its 
widespread movements, this species may overfly all habitats of the study area intermittently. 
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1 INTRODUCTION 

1.1 PROJECT BACKGROUND 

ecologia Environment (ecologia) was commissioned by UIL Energy to conduct a targeted 
conservation significant flora survey, a flora and vegetation reconnaissance survey and a Level 1 
vertebrate fauna assessment of approximately 200 km of linear seismic and receiver lines to support 
environmental approvals for clearing of proposed 3D seismic surveys within the Ocean Hill 
Exploration Permit EP495 area (the ‘permit area’). The permit area is 23,534 ha and located 
approximately 250 km north of Perth, east of the Brand Highway between Eneabba and Hill River in 
the Midwest region of Western Australia (Figure 1.1).  

Within the permit area are several patches of remnant intact native vegetation, six of which, totalling 
approximately 4,827 ha, were the focus of this survey (the ‘study area’) (Table 1.1; Figure 1.2). 
Targeted surveys for conservation significant flora and fauna were conducted along proposed seismic 
lines (intersecting Areas B, E, F, G, H, and I). The results of the flora and fauna surveys will be used to 
inform Environment Plans (EP’s), impacts assessments and regulatory environmental approvals for 
the for the 3D seismic survey of the study area.  

Table 1.1:  Study area components 
Survey component Approximate area 

Area B 668 ha
Area E 196 ha 
Area F 178 ha 
Area G 1,202 ha
Area H 81 ha 
Area I 2,503 ha

Total study area 4,827 ha

 

1.2 LEGISLATIVE FRAMEWORK 

The surveys were designed to comply with guidelines as described in the following documents: 

Flora and Vegetation  

Environmental Protection Authority (EPA) Guidance Statement No. 51: Terrestrial Flora and 
Vegetation Surveys for Environmental Impact Assessment in Western Australia (EPA 2004a); 
EPA Position Statement No. 3: Terrestrial Biological Surveys as an Element of Biodiversity 
Protection (EPA 2002a); 
Technical Guide– Flora and Vegetation Surveys for Environmental Impact Assessment (EPA & 
DPaW 2015). 

Fauna 

EPA Guidance Statement No. 56: Terrestrial Fauna Surveys for Environmental Impact 
Assessment in Western Australia (EPA 2002b); 
Technical Guide – Terrestrial Vertebrate Fauna Surveys for Environmental Impact Assessment 
(EPA and DEC 2010); 
Survey Guidelines for Australia’s Threatened Mammals (DSEWPaC 2011b); 
Survey Guidelines for Australia’s Threatened Bats (DSEWPaC 2011a); 
Survey Guidelines for Australia’s Threatened Birds (DSEWPaC 2010); and 
Survey Guidelines for Australia’s Threatened Reptiles (DSEWPaC 2011c). 
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1.3 SURVEY OBJECTIVES 

The Environmental Protection Authority’s (EPA) objectives with regard to the management of native 
flora, fauna and vegetation are to: 

Avoid adverse impacts on biological diversity comprising the different plants and animals and 
the ecosystems they form, at the levels of genetic, species and ecosystem diversity; 
Maintain the abundance, species diversity, geographic distribution and productivity of 
vegetation communities; 
Protect Threatened Flora and Fauna consistent with the provisions of the WC Act; and 
Protect other flora and fauna species of conservation significance. 

 
The primary objective of the flora and fauna assessment was to provide sufficient information to 
regulators to assess the impact of the proposed development on the flora, vegetation and fauna of 
the study area by providing: 

A review of background information including relevant  database searches and a review of 
previous surveys conducted in the area; 
An inventory of vascular flora and vertebrate fauna species observed at the study area; 
An inventory and a map of species of conservation significance (including Wildlife Conservation 
Act 1950 (WA) and Biodiversity Conservation Act 1999 (Cwth) listed threatened or specially 
protected fauna, DPaW Priority flora and fauna, and internationally listed fauna) recorded or 
likely to occur within the study area and surrounds; 
Results of a targeted survey for the threatened Carnaby’s Black-cockatoo (Calyptorhynchus 
latirostris) 
A map and description of vegetation units occurring in the study area, and an assessment of 
which vegetation units potentially represent TEC or PECs; 
A map and detailed description of fauna habitats at the study area; 
A review of significance, including the conservation status, of species recorded at the study 
area. 

 

1.4 DEFINITIONS 

1.4.1 Significant Flora 

As described in the Technical Guide– Flora and Vegetation Surveys for Environmental Impact 
Assessment (EPA & DPaW 2015) and EPA Guidance Statement 51 (EPA 2004a), flora may be 
considered conservation significant if it is: 

Declared Rare (Threatened, EPBC Act and/or WC Act, categories provided in Appendix A); or 
Priority flora (categories are provided in Appendix A). 

Other reasons that flora may be significant include:  

Range extensions;  
Keystone species;  
Relic species;  
Potential novel or new species; 
Restricted subspecies, varieties or naturally occurring hybrids; and 
Local endemism and/or a restricted distribution. 
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1.4.2 Significant Vegetation  

As described in Technical Guide– Flora and Vegetation Surveys for Environmental Impact Assessment 
(EPA & DPaW 2015) and EPA Guidance Statement 51 (EPA 2004a), vegetation may be considered 
conservation significant if it is: 

Listed as a Threatened Ecological Community (TEC, categories provided in Appendix A); or 
The known post-European extent is below a threshold level. 

Other reasons that vegetation may be significant include:  

Scarcity (based on likely distribution and landform type); 
Unusual species (based on other surveys conducted in the area); 
Novel combination of species (based on other surveys conducted in the area); 
A role as refuge (based on if the vegetation provides refuge for flora during any stress i.e. 
drought, fire etc. and can include gorges, phreatophytic species etc.); 
A role as a key habitat for threatened species or large populations representing a significant 
proportion of the local to regional total population of a species; 
Being representative of the range of a unit, at the extremes of range, recently discovered 
range extensions, outliers or isolated outliers of a main range; and 
A restricted distribution (based on other surveys conducted in the area). 

In addition to that listed in Guidance Statement No. 51, vegetation is considered significant if it is: 

A state listed TEC or Priority Ecological Communities (PECs, categories provided in Appendix A). 

1.4.3 Significant Fauna 

As described in the Technical Guide – Terrestrial Vertebrate Fauna Surveys for Environmental Impact 
Assessment (EPA and DEC 2010)and EPA Guidance Statement 56 (EPA 2004c) fauna species may be 
considered conservation significant if they area: 

Protected by international agreement or treaty (i.e. migratory fauna); 
Specially protected (Threatened, categories provided in Appendix A); or 
Priority Fauna (categories provided in Appendix A). 

Other reasons that fauna species may be significant include:  
Short range endemics; 
Species that have declining populations or distributions; 
Species at the extremes of their range, or isolated outlying populations; and 
Species that are undescribed. 

After the results of the literature review, database searches and survey results were compiled, 
terrestrial vertebrate fauna species that are listed under current legislative frameworks were 
identified.  Three conservation lists have been developed at national (EPBC Act) and State (WC Act 
and DPaW priority list) levels. 

1.4.4 Introduced Flora 

1.4.4.1 Weeds of National Significance 

At a national level there are 32 weeds listed as Weeds of National Significance (WONS). The 
Commonwealth National Weeds Strategy: A Strategic Approach to Weed Problems of National 
Significance (2012c) describes broad goals and objectives to manage these weeds.  

1.4.4.2 Declared Pests (Weeds) 

The Biosecurity and Agriculture Management Act 2007 (BAM Act) (Department of Agriculture and 
Food Western Australia; DAFWA 2007) seeks to prevent serious animal and plant pests and diseases 
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from entering the State and becoming established, and to minimise the spread and impact of any 
that are already present. The BAM Act 2007 categorises Declared Pests in one of three control 
categories; C1 Exclusion, C2 Eradication and C3 Management. These categories are described in 
Appendix A. The Western Australian Organism List (WAOL) contains a list of organisms declared 
under the BAM Act 2007 (DAFWA 2016).  

1.4.4.3 Environmental Weeds 

A second and much more extensive categorisation of weeds has been developed by DPaW in the 
State Environmental Weed Strategy (Department of Conservation and Land Management (CALM) 
1999). Weeds listed as Environmental Weeds are ranked into four control categories; Low, Mild, 
Moderate or High. These are described in Appendix A. 
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2 EXISTING ENVIRONMENT 

2.1.1 Climate 

Based on data from the nearest BOM weather station at Eneabba (Station No. 8225) approximately 9 
km northwest, the study area experiences a dry Mediterranean climate with a hot dry period from 
December to March and a mild winter from June to August (Figure 2.1). The current survey was 
conducted between the 13th and 21st of December 2016, following low rainfall in September and 
October and average rainfall in November (Figure 2.1). 

 

 
Figure 2.1: Climate data from Eneabba BOM weather station (Station No. 8225)

 

2.1.2 Biogeography 

The Interim Biogeographic Regionalisation for Australia (IBRA) (Version 7) classifies the Australian 
continent into regions (bioregions) of similar geology, landform, vegetation, fauna and climate 
characteristics, and has currently 89 recognised regions (DSEWPaC 2012b). The study area is located 
within the Geraldton Sandplains bioregion and the Lesueur Sandplain subregion (GS03) (Figure 2.2).  

The Leseur Sandplains subregion covers a total area of approximately 1,358,915 ha. The subregion 
hosts scrub-heaths that are rich in endemics, with a large number of distinct, species rich and 
geographically restricted floristic communities. More than 250 species are known to be endemic to 
the area. The bioregion is composed predominantly of proteaceous scrub-heaths on the sandy earths 
of an extensive and undulating lateritic sandplain (Desmond and Chant 2003). The Lesueur Sandplain 
subregion comprises coastal aeolian sands and limestones, siltstones and sandstones, with extensive 
yellow sandplains in the south and east.  Mosaics of lateritic mesas, sandplains, and coastal sands 
and limestones support shrub-heaths that are rich in endemics, with heath occurring on the 
lateritised sandplains of the north and east eastern margins (Desmond and Chant 2003).  Dominant 
land uses in this region are dry-land agriculture, conservation and Crown Reserves. 
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2.1.3 Pre-European Vegetation 

The vegetation of Western Australia was mapped at the 1:1,000,000 scale by Beard (1976), and was 
subsequently reinterpreted and updated to reflect the National Vegetation Information System 
(NVIS) standards (Shepherd et al. 2001).  

Two associations of Beard (1976) occur over the study area: Shrublands; scrub-heath on lateritic 
sandplain in the central Geraldton Sandplain Region (Association 379), and Shrublands; mixed  heath 
(Association 49) (Figure 2.3).  

Association 379 occurs predominantly in the southern portion of the study area and consists 
primarily of a Banksia mixed open woodland or Allocasuarina mixed shrubland over Anigozanthos 
mixed open forbland. In the northern portions of the study area Association 379 occurs as a mosaic 
with Association 49 which consists primarily as a Hakea heath of Hakea auriculata, Allocasuarina 
humilis, and Dryandra fraseri. NVIS VI (sub-association) level descriptions for the two vegetation 
associations occurring are given in Table 2.1.   

 
Table 2.1:  Shepherd and Beard vegetation at the study area 

Association
Code  and Description 

Vegetation Association (NVIS VI)  

379:  Shrublands:  Scrub-
heath on lateritic 
sandplain.  
 

U1 Banksia attenuata, Nuytsia floribunda, Banksia menziesii, Banksia prionotes, Eucalyptus 
todtiana\tree,mallee\4\i; M1 Allocasuarina campestris, Allocasuarina humilis, Calothamnus chrysantherus, 
Dryandra shuttleworthiana, Eremaea pauciflora \ shrub, Xanthorrhoea, cycad, sedge\3\c;G Anigozanthos 
humilis, Macropidia fuliginosa, Anigozanthos pulcherrimus 

49: Shrublands: Mixed 
heath. G1+Hakea auriculata, Allocasuarina humilis, Dryandra fraseri, Melaleuca radula, Petrophile sp.\shrub\2\c 

 

2.1.4 Geology and Soils 

The study area lies within the Greenough soil-landscape province described by Tille (2006) which 
overlies Cretaceous, Jurassic, Triassic, Permian, Carboniferous and Silurian Period sedimentary rocks 
of the northern Perth Basin. Extensive laterite formation occurred during the Tertiary Period, and in 
the Quaternary Period Tamala Limestone developed in aeolian coastal deposits. Primary rock types in 
the Greenough Province include sandstone, siltstone, shale, claystone and limestone.  

Most of the province consists of an undulating plateau formed on laterite overlying the Perth Basin 
sedimentary rocks. Extensive sandplains have developed on these plateaus, with low dunes and relict 
drainage systems with long gentle slopes and alluvial surfaces.  

Pale deep sands, gravelly pale deep sands and red deep sands can occur, however, deep yellow sands 
are the most common soil type and dominate the sandplains (Tille 2006). Deep sandy gravels, duplex 
sandy gravels and shallow gravels occur on broad crests, and in areas of dissected plateaux shallow 
gravels occur on the ridges. One soil unit (wd9) has been mapped within the study area utilising the 
Digital Atlas of Australian Soils  (Northcote et al. 1960-1968): 

Wd9: Broad valleys and undulating inter-fluvial areas with some discontinuous breakaways 
and occasional mesas; lateritic materials mantle the area. Chief soils are sandy acidic yellow 
mottled soils, (Dy5.81) containing much ironstone gravel in the A horizons, and (Dy5.84), 
both forming a complex pattern with each other and with lateritic sandy gravels (KS-Uc2.12). 
Associated are leached sands (Uc2.21) underlain by lateritic gravels and mottled clays that 
occur at a progressively greater depth down slope.  
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3 DESKTOP STUDY 
The flora and fauna survey methodology adopted for this assessment was consistent with that 
recommended by EPA (2002b), EPA (2004a), (EPA 2004b) EPA and DEC (2010), DSEWPaC (2011b) and 
EPA and DPaW (2015) included a desktop study to gather relevant background information on the 
study area, and field surveys to verify the accuracy of the desktop study, further delineate and 
characterise assemblages present and enhance the level of knowledge at the locality scale. 

3.1 LITERATURE REVIEW AND DATABASE SEARCHES 

Prior to the field survey a search and review of all relevant reports in the vicinity of the study area 
was undertaken. Searches of the databases listed in Table 3.1 were also undertaken to determine 
conservation significant species and communities previously recorded within the study area or 
vicinity.   

Table 3.1: Databases searched for the literature review 

Database Search Details 

EPBC Act Protected Matters Database  
Records of EPBC Act significant flora and fauna species and weeds 
within 20 km of the study area

DPaW Threatened and Priority flora Database  Records of significant flora within 10 km of the study area
DPaW Threatened and Priority fauna Database  Records of significant fauna within 50 km of the study area 
DPaW Threatened and Priority Ecological Communities 
Database 

Records of TEC/PECs within 20km of the study area  

Threatened and Priority flora List (TPList) 
Records of significant flora by place names within 10 km of the study 
area  

Western Australian Herbarium Specimen Database (WAHERB) Records of significant flora within 10 km of the study area

DPaW NatureMap 
All  flora and fauna records within 20 km of the study area 
All  conservation significant taxa within 20 km of the study area

Atlas of Living Australia (ALA) All  fauna records within 20 km of the study area 
Birdlife Australia Custom Atlas Records of birds within 20 km of the study area 
ecologia internal database All flora and fauna records within 20 km of the study area

 

The database searches and literature review resulted in an inventory of flora, vegetation and 
vertebrate fauna of conservation significance with at least the potential to occur over the study area.  
The criteria listed in Table 3.2 were then applied to determine the likelihood of occurrence of 
significant species and vegetation occurring within the study area. Results of the desktop study and 
likelihood of occurrence assessment informed the field survey design, including the selection of 
habitats and sites for survey, and species of conservation significance to target.   

Table 3.2: Criteria used to assess the likelihood of occurrence of significant fauna, flora and vegetation 

Rating Criteria Significant Flora Criteria TEC/PEC 

Recorded The taxon has previously been recorded in the study area. 
The TEC/PEC (not including buffer) has previously been 
recorded in the study area. 

1 
Due to the proximity of previous records (<5 km) and the 
presence of suitable habitat, the taxon possibly occurs 
within the study area.

Due to the proximity of previous records (<5 km) and the 
presence of suitable habitat/geology, the TEC/PEC is 
possibly within the study area. 

2 

The habitat specificity of the taxon is broadly defined and 
habitat could occur at the study area and there are records 
within 20 km of the study area; or there is insufficient 
information available to exclude the possibility of 
occurrence at the study area. 

The community is broadly defined and could possibly occur 
at the study area and there are records within 20 km of the 
study areas; or there is insufficient information available to 
exclude the possibility of occurrence at the study area. 

3 

The habitat specificity of the taxon is well defined from 
previous records and the habitat is considered unlikely to 
be present within the study area; or there are no records 
within 20 km of the study area. 

The community is well defined and suitable habitat/geology 
is considered unlikely to be present within the study area; 
or there are no records within 20 km of the Study area. 
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3.2 DESKTOP RESULTS 

3.2.1 Literature Review 

A combined flora and vegetation, vertebrate fauna and  short  range  endemic  (SRE),  and habitat 
desktop assessment was previously undertaken over a 27,845 ha lease area that overlapped the 
current study area by ecologia (2013). The main findings of the desktop assessment were that two 
TEC buffer zones are located in close proximity. Nine threatened and 42 priority flora taxa have been 
recorded inside the total lease area with a further nine threatened and 51 priority taxa assessed as 
highly likely to occur. Two mammals, ten birds and two reptile species of conservation significance 
were assessed as to have a medium to high likelihood of occurrence in the lease area. 

Astron (2015) undertook an ecological assessment to the south of the study area within the locality 
of Badgingarra. The assessment comprised a targeted flora survey and a Level 1 fauna assessment of 
approximately 63 linear kilometres of seismic lines. No threatened flora species were identified 
within the survey area, but 15 Priority flora species were recorded. Three conservation significant 
fauna species were recorded during the survey with another two species assessed as having a 
moderate likelihood of occurrence. 

Results of these studies were reviewed on the basis of the likelihood of occurrence of relevant 
conservation significant species occurring within the study area with consideration given to previous 
records, habitat requirements, and landform. It should be noted that ecologia (2013) survey covered 
a significantly larger area (27,845 ha) than the current study area and associated database ‘search 
areas’ covered a much larger area.  

3.2.2 Database Search Results and Likelihood of Occurrence 

Vegetation 

No nationally listed TECs have been previously recorded or are known to occur within the study area.   
Two state-listed TECs have been recorded within the vicinity of the study area with the associated 
administrative buffers overlapping a very small portion of Area I (Figure 3.1): 

Assemblages of organic mound springs of the Three Springs area; and 

Ferricrete floristic community (Rocky Springs type) 

An additional seven TECs occur within 50 km of the study area (ecologia 2013). 
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Flora 

Over 1,000 flora species have been recorded within 20 kms of the study area (Appendix B). DPaW 
database searches identified eleven Threatened Flora species occurring within 10 km of the study 
area (Figure 3.2, Table 3.3). The likelihood of occurrence of these taxa within the study area is shown 
in Table 3.3 using the criteria listed in Table 3.2. Hakea megalosperma has been previously recorded 
from the northern section of the study area. All other species were assessed as likelihood rating ‘1’ 
based on the close proximity of previous records and the likely presence of suitable habitat within 
the study area. 

Table 3.3: Likelihood of occurrence of Threatened Flora species 

Taxon Habitat Flowering period Nearest records to study area
Likelihood of 
occurrence 

Banksia catoglypta Lateritic breakaways. June to July Approx. 6 km south of Area B. 1 

Eucalyptus johnsoniana 
White/grey sand with lateritic 
gravel. Sandplains, lateritic 
breakaways. 

July to August, 
October to December 
or January to May

Approx. 0.6 km south-east of 
Area B, and 1 km west of Area 
E 

1 

Eucalyptus lateritica 
White or grey sand with gravel. 
Lateritic breakaways & mesas. 

August to October Approx. 6 km south of Area B 1 

Eucalyptus leprophloia 
White or grey sand over 
laterite. Valley slopes. August to October Approx. 6 km south of Area B 1 

Eucalyptus suberea 
Grey sand. Near or on lateritic 
breakaways. 

November to 
December or January 

Approx. 6 km south of Area B 1 

Gastrolobium hamulosum Sandy, often gravelly soils or 
clay. Flats, slopes, ridges.

August to October Approx. 9 km south of Area B 1 

Hakea megalosperma Grey sand, loam. Lateritic hills 
& rocks.

May to June Recorded from northern 
section of Area I 

Recorded 

Paracaleana dixonii Grey sand over granite. 
October to December 
or January Approx. 3.5 km west of Area G 1 

Petrophile nivea 
Dry bare white sand over 
gravel over laterite. Uplands.

May to July Approx. 6 km south of Area B 1 

Tetratheca nephelioides 

White-grey sand, yellow-brown 
clayey sand, gravel, laterite. 
Outcrops, undulating hills, 
ridges. 

September Approx. 5.5 km west of Area G 1 

Thelymitra stellata Sand, gravel, lateritic loam. October to November Approx. 6.5 km west of Area F 1 
 

*Habitat information from FloraBase (Western Australian Herbarium 1998-2016) 
 

 
DPaW database searches identified 70 Priority Flora taxa occurring within 10 km of the study area ( 
Figure 3.3, Table 3.4). The likelihood of occurrence of these taxa within the study area is shown in 
Table 3.4 using the criteria listed in Table 3.2. Eleven taxa have been recorded in the study area 
previously. 56 taxa were assessed as likelihood rating ‘1’ based on the proximity of previous records 
and the potential presence of suitable habitat within the study area. 
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Table 3.4: Likelihood of occurrence of Priority Flora species

Taxon Status Habitat Flowering period 
Likelihood of 
occurrence

Ptilotus falcatus P1 Slopes in low heath on gravelly, grey to light brown sandy loam soils. October to November 1
Acacia retrorsa P2 Grey sand & lateritic gravel, sandy loam. August to September 1 
Arnocrinum gracillimum P2 White, grey, yellow or lateritic sand. October to November 1 
Boronia scabra subsp. condensata P2 Sandy clay or gravel. Upper slopes, edges of lateritic breakaways. August 1
Calectasia browneana P2 White-grey sand, laterite. Adjacent to wet areas of creek line. June to August 1 
Catacolea enodis P2 Deep white sand over laterite. Tall heath. No information 1 
Desmocladus microcarpus P2 Open sandy dry heath or woodland. September to November 1
Hypocalymma tenuatum P2 Sandy loam over sandstone. Outcrops, ridges. July to August 1
Lepyrodia curvescens P2 Sand, laterite. Seasonally inundated swampland. September to November 3 
Loxocarya gigas P2 Sandy gravelly lateritic soils. Low hills & ridges, sandplains. October 1
Persoonia filiformis P2 Yellow or white sand over laterite. November to December 1
Petrophile clavata P2 Grey sand, laterite. Hilltops and rises. September Recorded 
Ptilotus clivicola P2 Kwongan heath on gently sloping gravelly rises with shallow coarse sand. October to November 1
Synaphea endothrix P2 Gravelly loam, sand. Lateritic rises. August to September 1
Verticordia argentea P2 White, grey or yellow sand. Sand ridges, undulating plains. Nov to Dec or Jan to Apr 1 
Acacia cummingiana P3 Grey or yellow sand, lateritic gravel. Sandplains, lateritic breakaways. May to June or August 1
Acacia epacantha P3 Lateritic gravelly loam or clay. July to August Recorded
Allocasuarina grevilleoides P3 Sand over laterite, gravel. 1 
Allocasuarina ramosissima P3 Lateritic soils, gravel. September Recorded
Banksia fraseri var. crebra P3 White sand, lateritic soil. July Recorded
Banksia kippistiana var. paenepeccata P3 Lateritic gravelly soils. October to November 1
Banksia nobilis subsp. fragrans P3 Lateritic rises. July to September 1
Banksia splendida subsp. macrocarpa P3 Lateritic gravel. July to August 1
Beaufortia bicolor P3 White sand over laterite. Sandplains. November to December 1
Conospermum scaposum P3 White-grey sand, sandy clay. Low swampy areas, road verges. January to February 1
Daviesia pteroclada P3 Sandy or clay gravelly soils over laterite. Hills. July to August 1
Drosera marchantii subsp. prophylla P3 Laterite-silica sand soils. Hilltops. June to July Recorded
Grevillea florida P3 Sand, sandy clay, gravel, laterite. Sandplain, slopes, road verges. July to September 1
Grevillea thyrsoides subsp. thyrsoides P3 Sand or sandy lateritic gravel. February or August to September 1
Grevillea uniformis P3 Sand or sandy loam on sandstone, lateritic gravel. Sandstone outcrops, creek lines. July or September to November 1
Hakea longiflora P3 White sand, loam, gravel, laterite. Breakaways. June to September 1
Hemiandra sp. Eneabba (H. Demarz 3687) P3 Sand. Disturbed sites. February Recorded
Hensmania stoniella P3 White, grey or lateritic sand, often winter-wet. September to November 1
Hypocalymma gardneri P3 Grey-brown sand, laterite. Sandplains, upper slopes, heathland. August to September 1
Jacksonia anthoclada P3 White or grey sand. Sandplains. April Recorded
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Taxon Status Habitat Flowering period
Likelihood of 
occurrence

Lepidobolus quadratus P3 Lateritic gravel, grey/white sand. Dry kwongan. August to September 1
Leucopogon sp. Bifid Eneabba (M. Hislop 1927) P3 White, grey or yellow sand, gravel, laterite. Hills, middle slopes of valleys, disturbed ground. April to May or Oct or Dec 1 
Mesomelaena stygia subsp. deflexa P3 White, grey or lateritic sand, clay, gravel. March to October 1 
Persoonia rudis P3 White, grey or yellow sand, often over laterite. Sept to Dec or Jan 1
Petrophile biternata P3 Yellow/grey sand & gravel, laterite, quartzite soils. Lateritic ridges, plains. August to October 1 
Petrophile septemfida P3 Well drained sand. July to September 1
Phlebocarya pilosissima subsp. pilosissima P3 White or grey sand, lateritic gravel. August to October Recorded
Stylidium maritimum P3 Sand over limestone. Dune slopes and flats. Coastal heath and shrubland, open Banksia woodland. September to November 1 
Stylidium nonscandens P3 Sand over laterite. Hillslopes and crests. Banksia woodland, heath, mallee shrubland. September to November 1
Synaphea aephynsa P3 Gravelly laterite, sand over laterite. July to October 1
Synaphea endothrix P3 Gravelly loam, sand. Lateritic rises. August to September 1 
Verticordia fragrans P3 White, grey or yellow sand, clay loam. Low-lying areas, sandplains. September to November 1
Verticordia insignis subsp. eomagis P3 Sandy soils over laterite. Sandplains, rocky rises. August to November 1
Verticordia rutilastra P3 Sand & lateritic gravel. Hills. September to November Recorded 
Banksia chamaephyton P4 Grey or white sand over laterite. October to December 1 
Banksia sclerophylla P4 White or grey sand over laterite, gravel. September to October 1
Calytrix chrysantha P4 White, grey or yellow/brown sand. Flats. December or January to February Recorded 
Calytrix eneabbensis P4 White, grey or yellow sand over laterite. Sandplains. July to October Recorded
Calytrix superba P4 Sand over laterite. Flats. December or January to February 1
Chordifex chaunocoleus P4 Grey, siliceous or peaty sand, well to poorly drained. Drainage lines, depressions. September 1 
Conostephium magnum P4 White-grey sands or laterite gravels. Sand dunes, swampland, drainage channels, open woodland. July to September 1
Desmocladus elongatus P4 White or grey sand. Dry kwongan. August to December 1
Eucalyptus macrocarpa subsp. elachantha P4 White or grey sand over laterite. Hillslopes, ridges, sandplains. Aug to Sept or Nov to Dec 1
Eucalyptus pendens P4 White or grey sand with lateritic gravel. Hillsides, breakaways, sandplains. August to November 1
Grevillea olivacea P4 White or grey sand. Coastal dunes, limestone rocks. June to September 3
Grevillea rudis P4 White, grey, yellow or red sand, often with gravel & over laterite. Jan, Apr, June to Sept or Nov to Dec 1
Hakea neurophylla P4 Lateritic sandy soils. Hillsides. August 1
Hibbertia propinqua P4 Gravelly loam, lateritic gravel. August to September 1
Hypolaena robusta P4 White sand. Sandplains. September to October 1
Liparophyllum congestiflorum P4 Drainage lines, wet sand. September to October 3
Schoenus griffinianus P4 White sand. September to October 1
Stylidium inversiflorum P4 White or grey sand over laterite. Sandplains, hillslopes and gullies. Heath, open woodland. September to November 1
Thysanotus glaucus P4 White, grey or yellow sand, sandy gravel. Oct to Dec or Jan to March 1
Verticordia aurea P4 Deep sand. Sandplains. September to December 1
Xanthosia tomentosa P4 Lateritic gravelly soils. September to December 1
*Habitat information from FloraBase (Western Australian Herbarium 1998-2016)
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Vertebrate Fauna 

A total of 186 fauna species have been recorded from within 20 km of the study area (NatureMap 
database search; Birds Australia data), including 120 birds, 45 reptiles, 13 mammals (three 
introduced) and eight amphibians (Appendix C). Forty-three fauna species of conservation 
significance were returned from the DPaW Threatened and Priority Fauna database search within 50 
km of the study area centroid (Appendix D) (Figure 3.4) including three listed threatened mammals, 
seven threatened birds, three threatened reptiles and 19 migratory birds protected under 
international agreement. In addition, the EPBC Protected Matters Search tool (DoEE 2017a) identified 
a further two threatened mammals and one threatened bird which have the potential to occur based 
on the presence of suitable habitat. 
An assessment of likelihood of occurrence for relevant conservation significant fauna species 
recorded during the desktop assessment was conducted. The assessment included species of 
conservation significant species assessed with a ‘medium’ or ‘high’ likelihood of occurrence by   
ecologia (2013) and Astron (2015), as well as the results of the database searches. It should be noted 
that status listings have been updated since ecologia (2013) and Astron (2015) with some species 
identified from these studies de-listed.   

Due to the proximity of coastal, estuarine, marine and oceanic habitats, a large number of species 
identified from the database searches have no relevance to the study area.  These species include 
whales, sea-lions, marine turtles, albatrosses, petrels, shearwaters and terns, and have therefore 
been omitted from the assessment. Furthermore, numerous wetland and saltmarsh migratory 
shorebirds from the families Scolopacidae, Charadriidae, and Ardeidae were included that would not 
occur in the habitats present, as well as invertebrates that are not a component of this assessment.    
Of the remaining species likelihood of occurrence was determined by examining the following: 

Fauna habitats known to exist within the study area and their condition as assessed 
during the survey; 

Distance of previously recorded conservation significant species from the study area; 

Frequency of occurrence of conservation significant species records in the region; and 

Time passed since conservation significant species were recorded within, or nearby the 
study area. 

Each relevant conservation or biologically significant fauna species potentially occurring at the study 
area was assigned a likelihood of occurrence based on the four categories described in Table 3.2 with 
results presented in Table 3.5.  
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Table 3.5: Likelihood of occurrence of conservation significant fauna species 

Species 
WC 
Act 

EPBC 
Act Notes 

Likelihood of 
occurrence  

MAMMALS
Chuditch 
Dasyurus geoffroii VU VU Outside current distribution.  No database records.   3 

Dibbler
Parantechinus apicalis EN EN Confined to offshore islands.  3 

Western Brush Wallaby 
Macropus irma P4  

Possible skeletal remains and tracks recorded. Records from 
vicinity as well as Astron (2015).  1 

Ghost Bat 
Macroderma gigas VU VU No breeding or roosting caves present.  Possibly overflies the 

study area only. 3 

BIRDS  
Western Ground Parrot
Pezoporus wallicus flaviventris

CR CR Historical record. Outside of known south coast distribution. 3 

Carnaby's Black-Cockatoo
Calyptorhynchus latirostris EN EN Numerous records within close vicinity of the study area.   1 

Baudin's Black-Cockatoo
Calyptorhynchus baudinii 

EN VU Doubtful records (confusion with Carnaby’s) 
Outside of known range 

3 

Malleefowl
Leipoa ocellata

VU VU 
Distinctive mounds not recorded, but record from 2012 within 
35km and limited habitat present.  

2 

Peregrine Falcon
Falco peregrinus

OS  Records within vicinity.  No breeding habitat present.  2 

Rainbow Bee-Eater 
Merops ornatus IA IA Recorded from study area with numerous records from vicinity. Recorded 

Fork-tailed Swift 
Apus pacificus 

IA IA Aerial species that may overfly the study area only as an 
irregular summer migrant. 

3 

Glossy Ibis 
Plegadis falcinellus

IA IA Very few records from vicinity. Wetland habitat not present. 3 

Great Egret 
Ardea modesta 

IA IA 
Recorded from Lake Indoon and Lake Logue only. Wetland 
habitat not present.

3 

Blue-billed Duck
Oxyura australis P4  

Recorded from Lake Indoon and Lake Logue. Wetland habitat 
not present. 3 

REPTILES  
Western Spiny-tailed Skink 
Egernia stokesii badia VU EN No granite or rocky habitat is present, nor eucalypt woodlands.   3 

Gilled Slender Blue-tongue 
Cyclodomorphus branchialis VU  

Distribution to the north but one record from Lesueur National 
Park in 1999 and habitat present. 2 

Woma (Southwest Sub-pop.) 
Aspidites ramsayi 

P1  Just one historical record from 1966 in Badgingarra.    3 

Black-striped Snake 
Neelaps calonotos 

P3  
Nearby record from 2007 and Banksia woodlands and sandy 
substrates are present. 

2 

One conservation significant species, the Rainbow Bee-Eater, has been previously recorded from the 
study area, while Carnaby's Black-Cockatoo and the Western Brush Wallaby were assessed as having 
a high (1) likelihood of occurring. A further four species were assessed as having a medium (2) 
likelihood of occurrence; Malleefowl, Peregrine Falcon, Gilled Slender Blue-tongue and Black-striped 
Snake (Table 3.5). These species are discussed further in Section 6.3. 
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Database Records (Fauna)
!( Australian sea-lion

!( Baudin's cockatoo

!( Carnaby's cockatoo

!( Caspian tern

!( Pacific golden plover

!( bar-tailed godwit

!( bar-tailed godwit (northern Siberian)

!( black-striped snake

# blue-billed duck

# common greenshank, greenshank

# common slender blue-tongue

# curlew sandpiper

# fairy tern

# fork-tailed swift

# ghost bat

# glossy ibis

# great egret, white egret

# greater sand plover, large sand plover

" grey plover

" hooded plover

" humpback whale

" leatherback turtle

" malleefowl

" peregrine falcon

" rainbow bee-eater

" red-necked stint

" ruddy turnstone

" sanderling

$+ sharp-tailed sandpiper

$+ southern right whale

$+ wedge-tailed shearwater

$+ western brush wallaby

$+ western ground parrot

$+ western spiny-tailed skink

$+ whimbrel

$+ woma (southwest subpop.)

$+ wood sandpiper



UIL Energy Ocean Hill Lease Area  
Flora, Vegetation and Fauna Assessment 

 

April 2017    22 

 

4 FIELD SURVEY METHODOLOGY 

4.1 FLORA AND VEGETATION ASSESSMENT 

4.1.1 Survey Techniques and Intensity 

Survey methodologies were in accordance with the Technical Guide – Terrestrial Flora and 
Vegetation Surveys for Environmental Impact Assessment (EPA & DPaW 2015). It should be noted 
that in late December 2016, subsequent to the completion of the field component of the Ocean Hill 
flora and vegetation assessment, the 2015 Technical Guide was replaced by Technical Guidance: 
Flora and Vegetation Surveys for Environmental Impact Assessment (EPA 2016). For the current 
survey, the flora and vegetation assessment was undertaken in accordance with the 2015 Technical 
Guide.    A reconnaissance survey was conducted using relevés to delineate and map vegetation units 
present within the study area, and a targeted flora survey was conducted along seismic lines to 
determine the abundance of conservation significant flora species within the impact area. The survey 
was conducted by four experience ecologia botanists between 13 and 21 December 2016. 

Relevés 

A relevé is an unmarked area within which floristic data is collected. Relevés are a low intensity 
survey technique for gathering information for reconnaissance surveys. Relevés can be used to 
collect supplementary data in detailed surveys but should not be considered a primary sampling 
technique. Thirty-six relevés were surveyed within the study area (Figure 4.1). Reléve site locations 
were selected using a combination of aerial photography, topographic features, landforms, and field 
observations to represent the diversity of vegetation and habitats present. The following data were 
recorded from each relevé: 

Site number and location (GPS co-ordinate); 

Photograph; 

Vegetation structure, including height and cover of dominant species within each of the three 
traditional strata if present (upper, middle, ground); 

Associated common species; 

Vegetation condition, and description of disturbance; 

Estimated time since fire; 

Landform and soil descriptions. 

Site information is presented in Appendix E. 

Targeted Searches 

Threatened and Priority Flora species identified from the database searches and desktop reviews 
were targeted during the field survey. Searches for conservation significant species involved 
conducting linear traverses (Figure 4.1) along proposed seismic and receiver lines and recording and 
collecting all conservation significant taxa within 5 m either side of the line (i.e. the impact area). 
Where small numbers of plants were encountered, individual locations and abundances were 
recorded. For larger groups of plants that could not be counted reliably, a central waypoint was taken 
and abundance of plants within the impact area was estimated. Threatened and Priority Flora Report 
Forms will be submitted to DPaW, along with representative specimens, for any new populations of 
significant flora species recorded. 
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Specimen Identification 

At least one specimen of each taxon recorded was collected during the field survey for subsequent 
identification. Specimen identification was undertaken with reference to current taxonomic literature 
and Western Australian Herbarium reference specimen collections. Scientific names used in this 
report follow species concepts currently adopted by the Western Australian Herbarium. Specimens 
that could not be adequately identified to genus or species level due to the absence of flower or 
fruiting material required for positive identification were indicated with a question mark, but were 
not considered to be otherwise anomolous. Anomolous specimens that could not be adequately 
identified were submitted to the Western Australian Herbarium for identification or confirmation. 
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Name Status Area Rec Est.
Abund. 

Zone Easting Northing Date 

Allocasuarina ramosissima P3 B AC 15 50 345381.5 6676609.9 14/12/16 
Allocasuarina ramosissima P3 B AC 10 50 345383.4 6676619 14/12/16 
Allocasuarina ramosissima P3 B AC 2 50 345455.9 6676695.1 15/12/16
Allocasuarina ramosissima P3 B AC 6 50 345438.5 6676693 15/12/16
Allocasuarina ramosissima P3 B AC 5 50 345423.4 6676694.3 15/12/16
Allocasuarina ramosissima P3 B AC 4 50 345402.6 6676692.5 15/12/16 
Allocasuarina ramosissima P3 B AC 5 50 345357.7 6676692.3 15/12/16 
Allocasuarina ramosissima P3 I AC 5 50 343368.9 6694773.8 17/12/16 
Allocasuarina ramosissima P3 I AC 1 50 343368.7 6694768 17/12/16 
Allocasuarina ramosissima P3 I AC 6 50 343367 6694761.7 17/12/16
Allocasuarina ramosissima P3 I AC 1 50 343367.8 6694732.3 17/12/16
Allocasuarina ramosissima P3 I AC 5 50 343367.6 6694719.3 17/12/16 
Allocasuarina ramosissima P3 I AC 4 50 343366.8 6694710.2 17/12/16 
Allocasuarina ramosissima P3 B BM 40 50 343983.9 6676258.6 15/12/16 
Allocasuarina ramosissima P3 I BM 4 50 344115.9 6691436.6 17/12/16 
Allocasuarina ramosissima P3 I BM 20 50 344114.2 6691468.6 17/12/16 
Allocasuarina ramosissima P3 I BM 20 50 344109 6691725.2 17/12/16 
Allocasuarina ramosissima P3 I BM 10 50 344093.2 6693097.8 17/12/16 
Allocasuarina ramosissima P3 I BM 20 50 344091.1 6693122.6 17/12/16 
Allocasuarina ramosissima P3 I BM 5 50 344087 6693425 17/12/16 
Allocasuarina ramosissima P3 I BM 20 50 344084.9 6693503.6 17/12/16 
Allocasuarina ramosissima P3 I BM 40 50 344081.8 6693773.6 17/12/16 
Allocasuarina ramosissima P3 I BM 50 50 344064.4 6695001.6 17/12/16 
Allocasuarina ramosissima P3 I BM 40 50 344065.1 6694960.3 17/12/16 
Allocasuarina ramosissima P3 G BM 30 50 341708.7 6688256.4 18/12/16 
Allocasuarina ramosissima P3 G BM 10 50 342035.9 6690037.2 18/12/16 
Allocasuarina ramosissima P3 G BM 10 50 342042.4 6689514.3 18/12/16 
Allocasuarina ramosissima P3 G BM 10 50 342044.7 6689482.1 18/12/16 
Allocasuarina ramosissima P3 G BM 20 50 342045.2 6689414.5 18/12/16 
Allocasuarina ramosissima P3 B TM 1 50 345381.8 6676622.5 14/12/16
Allocasuarina ramosissima P3 B TM 5 50 345457 6676688 15/12/16 
Allocasuarina ramosissima P3 B TM 4 50 345437.1 6676686.8 15/12/16 
Allocasuarina ramosissima P3 B TM 4 50 345425.6 6676689.6 15/12/16
Allocasuarina ramosissima P3 B TM 10 50 345406 6676687.8 15/12/16
Allocasuarina ramosissima P3 B TM 6 50 345393.5 6676689.4 15/12/16 
Allocasuarina ramosissima P3 I TM 2 50 341635.7 6693283.4 16/12/16 
Allocasuarina ramosissima P3 I TM 12 50 341622.3 6694519.1 16/12/16 
Allocasuarina ramosissima P3 I TM 12 50 341624.2 6694540.7 16/12/16 
Allocasuarina ramosissima P3 I TD 3 50 342348.8 6692442.4 16/12/16 
Arnocrinum gracillimum P2 E AC 1 50 342824.6 6683888.8 18/12/16 
Arnocrinum gracillimum P2 E AC 1 50 342820.1 6684136.8 18/12/16 
Banksia chamaephyton P4 B AC 1 50 345407.4 6675084.3 13/12/16 
Banksia chamaephyton P4 B AC 1 50 343557.8 6676666.5 15/12/16 
Banksia chamaephyton P4 B AC 2 50 343554.2 6676666.1 15/12/16 
Banksia chamaephyton P4 B AC 3 50 343315.3 6676663.4 15/12/16 
Banksia chamaephyton P4 B AC 4 50 343305.1 6676662.8 15/12/16 
Banksia chamaephyton P4 G AC 1 50 341364.9 6688004.6 18/12/16 
Banksia chamaephyton P4 G AC 3 50 341365.2 6687983.8 18/12/16 
Banksia chamaephyton P4 G AC 4 50 341369.3 6687755.9 18/12/16 
Banksia chamaephyton P4 G AC 5 50 341368.1 6687751.8 18/12/16 
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Banksia chamaephyton P4 G AC 8 50 341370.2 6687693.7 18/12/16
Banksia chamaephyton P4 G AC 1 50 341374.9 6687191.5 18/12/16
Banksia chamaephyton P4 G AC 2 50 341377.7 6687140.2 18/12/16
Banksia chamaephyton P4 G AC 1 50 341376.2 6687135.3 18/12/16 
Banksia chamaephyton P4 G AC 1 50 341378.5 6687116.6 18/12/16 
Banksia chamaephyton P4 E AC 2 50 343180 6683633 18/12/16 
Banksia chamaephyton P4 E AC 2 50 343180.1 6683627.7 18/12/16
Banksia chamaephyton P4 E AC 1 50 343178.8 6683610.5 18/12/16
Banksia chamaephyton P4 E AC 2 50 343179.1 6683606.3 18/12/16 
Banksia chamaephyton P4 E AC 2 50 343179.3 6683600.7 18/12/16 
Banksia chamaephyton P4 E AC 2 50 342839.7 6682892.5 18/12/16 
Banksia chamaephyton P4 E AC 2 50 342833 6683200.8 18/12/16 
Banksia chamaephyton P4 G BM 4 50 341723.1 6687492.7 18/12/16
Banksia chamaephyton P4 G BM 4 50 341720.4 6687508.1 18/12/16
Banksia chamaephyton P4 G BM 3 50 341720.9 6687583.9 18/12/16
Banksia chamaephyton P4 G BM 2 50 341723.2 6687601.6 18/12/16 
Banksia chamaephyton P4 G BM 2 50 341718.3 6687625.3 18/12/16 
Banksia chamaephyton P4 G BM 2 50 341715 6687728 18/12/16 
Banksia chamaephyton P4 G BM 1 50 341723.4 6687743.8 18/12/16 
Banksia chamaephyton P4 G BM 2 50 341719.9 6687756.6 18/12/16 
Banksia chamaephyton P4 G BM 1 50 341714.8 6687894.4 18/12/16 
Banksia chamaephyton P4 G BM 2 50 341717.9 6687949.5 18/12/16 
Banksia chamaephyton P4 G BM 3 50 342053.1 6688736.3 18/12/16 
Banksia chamaephyton P4 G BM 1 50 342069.5 6687811 18/12/16 
Banksia chamaephyton P4 G BM 1 50 342070.5 6687732.8 18/12/16 
Banksia chamaephyton P4 G BM 1 50 342070.3 6687681.8 18/12/16 
Banksia chamaephyton P4 G BM 1 50 342071.9 6687670.1 18/12/16 
Banksia chamaephyton P4 F BM 2 50 343483.1 6686857.4 19/12/16 
Banksia chamaephyton P4 B TM 1 50 345403.6 6675081.9 13/12/16 
Banksia chamaephyton P4 B TM 2 50 343299.7 6676657.8 15/12/16 
Banksia chamaephyton P4 G TM 1 50 340325.4 6687107.6 18/12/16 
Banksia chamaephyton P4 G TM 3 50 340324.7 6687109.6 18/12/16 
Banksia chamaephyton P4 G TM 2 50 340329.6 6687130.8 18/12/16 
Banksia chamaephyton P4 G TM 1 50 340329.7 6687131.8 18/12/16
Banksia chamaephyton P4 G TM 2 50 340329.9 6687137.4 18/12/16 
Banksia chamaephyton P4 G TM 2 50 340326.8 6687138.2 18/12/16 
Banksia chamaephyton P4 G TM 2 50 340326.3 6687171.1 18/12/16
Banksia chamaephyton P4 G TM 2 50 340323.6 6687175.9 18/12/16 
Banksia chamaephyton P4 G TM 1 50 340324.2 6687184.3 18/12/16 
Banksia chamaephyton P4 G TM 1 50 340322 6687189.1 18/12/16 
Banksia chamaephyton P4 G TM 1 50 340328.2 6687188 18/12/16 
Banksia chamaephyton P4 G TM 1 50 340328.4 6687181 18/12/16 
Banksia chamaephyton P4 G TM 1 50 340324.8 6687252.4 18/12/16 
Banksia chamaephyton P4 E TM 3 50 342478.8 6683450.3 18/12/16 
Banksia chamaephyton P4 B TD 4 50 342926.8 6677016.5 14/12/16 
Banksia chamaephyton P4 B TD 2 50 342932.7 6676393.8 14/12/16 
Banksia chamaephyton P4 F TD 2 50 343841.5 6686176.2 19/12/16 
Banksia fraseri var. crebra P3 I BM 10 50 344109 6691736 16/12/16 
Beaufortia bicolor P3 B BM 2 50 342601.6 6674962.5 13/12/16 
Beaufortia bicolor P3 B BM 1 50 342595.1 6675327.1 13/12/16 
Beaufortia bicolor P3 B BM 40 50 342943.4 6675566.4 13/12/16 
Beaufortia bicolor P3 B BM 20 50 343279.4 6676380.6 13/12/16 
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Beaufortia bicolor P3 B BM 10 50 343650.9 6674983.8 15/12/16
Beaufortia bicolor P3 B BM 40 50 343646.2 6675281.2 15/12/16
Beaufortia bicolor P3 B BM 30 50 343649.8 6675333.4 15/12/16
Beaufortia bicolor P3 B BM 60 50 343645 6675424 15/12/16 
Beaufortia bicolor P3 B BM 70 50 343642.9 6675520.7 15/12/16 
Beaufortia bicolor P3 B BM 70 50 343641.4 6675706.8 15/12/16 
Beaufortia bicolor P3 B BM 15 50 343636.7 6675886.2 15/12/16
Beaufortia bicolor P3 B BM 7 50 343637.7 6676147.2 15/12/16
Beaufortia bicolor P3 B BM 8 50 343634.9 6676341.5 15/12/16 
Beaufortia bicolor P3 B BM 10 50 343633.1 6676542.7 15/12/16 
Beaufortia bicolor P3 B BM 12 50 343627.3 6676690.3 15/12/16 
Beaufortia bicolor P3 B BM 20 50 343627.3 6676744.5 15/12/16 
Beaufortia bicolor P3 B BM 30 50 343621.7 6676967.9 15/12/16
Beaufortia bicolor P3 B BM 60 50 343621.4 6677005.2 15/12/16
Beaufortia bicolor P3 B BM 80 50 343987.4 6676022.2 15/12/16
Beaufortia bicolor P3 B BM 60 50 343986.3 6675912.3 15/12/16 
Beaufortia bicolor P3 B BM 30 50 343994.7 6675401.8 15/12/16 
Beaufortia bicolor P3 B BM 1 50 343303.7 6675068 13/12/16 
Beaufortia bicolor P3 B TD 4 50 342605.4 6674931.2 13/12/16 
Beaufortia bicolor P3 B TD 5 50 342597.2 6675383.9 13/12/16 
Beaufortia bicolor P3 B TD 6 50 342588.9 6676081.8 14/12/16 
Beaufortia bicolor P3 B TD 50 50 342574.5 6677111.6 14/12/16 
Beaufortia bicolor P3 B TD 6 50 342924.1 6677137.9 14/12/16 
Beaufortia bicolor P3 B TD 15 50 342924.8 6677083.3 14/12/16 
Calytrix chrysantha P4 B AC 3 50 345400 6675405.8 13/12/16 
Calytrix chrysantha P4 B AC 20 50 345396.3 6675540.4 14/12/16 
Calytrix chrysantha P4 B AC 1 50 345396.2 6675604.4 14/12/16 
Calytrix chrysantha P4 B AC 10 50 345397.3 6675615.3 14/12/16 
Calytrix chrysantha P4 B AC 20 50 345396.7 6675628.6 14/12/16 
Calytrix chrysantha P4 B AC 20 50 345398.6 6675661.5 14/12/16 
Calytrix chrysantha P4 B AC 25 50 345394.5 6675668.1 14/12/16 
Calytrix chrysantha P4 B AC 5 50 345396.2 6675810.1 14/12/16 
Calytrix chrysantha P4 B AC 3 50 345396.1 6675825.2 14/12/16 
Calytrix chrysantha P4 B AC 10 50 345392.4 6675835.1 14/12/16
Calytrix chrysantha P4 B AC 10 50 345393.8 6675845.6 14/12/16 
Calytrix chrysantha P4 B AC 10 50 345393.2 6675859.5 14/12/16 
Calytrix chrysantha P4 B AC 15 50 345392 6675870.3 14/12/16
Calytrix chrysantha P4 B AC 20 50 345395 6675891 14/12/16 
Calytrix chrysantha P4 B AC 30 50 345393.6 6675901 14/12/16 
Calytrix chrysantha P4 B AC 25 50 345390.9 6675911.4 14/12/16 
Calytrix chrysantha P4 B AC 50 50 345394.3 6675937 14/12/16 
Calytrix chrysantha P4 B AC 50 50 345393.5 6675950.1 14/12/16 
Calytrix chrysantha P4 B AC 20 50 345391.6 6675978.9 14/12/16 
Calytrix chrysantha P4 B AC 25 50 345391.4 6676036.9 14/12/16 
Calytrix chrysantha P4 B AC 50 50 345390.7 6676061.6 14/12/16 
Calytrix chrysantha P4 B AC 20 50 345391.7 6676090.4 14/12/16 
Calytrix chrysantha P4 B AC 2 50 345386.8 6676262.7 14/12/16 
Calytrix chrysantha P4 B AC 5 50 345389.4 6676298.1 14/12/16 
Calytrix chrysantha P4 B AC 2 50 345381.3 6676821.5 14/12/16 
Calytrix chrysantha P4 B AC 2 50 345379.1 6677019.3 14/12/16 
Calytrix chrysantha P4 B AC 1 50 345377.7 6677130 14/12/16 
Calytrix chrysantha P4 B AC 10 50 345360 6677136.1 14/12/16 
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Calytrix chrysantha P4 B AC 2 50 345340.9 6677134.4 14/12/16
Calytrix chrysantha P4 B AC 3 50 345313.7 6677137.1 14/12/16
Calytrix chrysantha P4 B AC 3 50 345286 6677135.4 14/12/16
Calytrix chrysantha P4 B AC 15 50 345232.3 6677133.3 14/12/16 
Calytrix chrysantha P4 B AC 5 50 345205.4 6677134.8 14/12/16 
Calytrix chrysantha P4 B AC 5 50 345023.7 6676906 14/12/16 
Calytrix chrysantha P4 B AC 10 50 345023.4 6676848.2 14/12/16
Calytrix chrysantha P4 B AC 10 50 345026.7 6676773.3 14/12/16
Calytrix chrysantha P4 B AC 2 50 344688.4 6676315.6 14/12/16 
Calytrix chrysantha P4 B AC 5 50 344688.1 6676322.1 14/12/16 
Calytrix chrysantha P4 B AC 5 50 344688.9 6676335.3 14/12/16 
Calytrix chrysantha P4 B AC 2 50 345163 6676689.9 15/12/16 
Calytrix chrysantha P4 B AC 3 50 345127 6676690.9 15/12/16
Calytrix chrysantha P4 B AC 5 50 345114.2 6676688.6 15/12/16
Calytrix chrysantha P4 B AC 15 50 345099.9 6676689.2 15/12/16
Calytrix chrysantha P4 B AC 10 50 344996.1 6676687 15/12/16 
Calytrix chrysantha P4 B AC 2 50 344969.8 6676686.5 15/12/16 
Calytrix chrysantha P4 B AC 15 50 344960.2 6676684.5 15/12/16 
Calytrix chrysantha P4 B AC 10 50 344940.3 6676688.2 15/12/16 
Calytrix chrysantha P4 B AC 15 50 344929.9 6676686.8 15/12/16 
Calytrix chrysantha P4 B AC 10 50 344905.6 6676687.6 15/12/16 
Calytrix chrysantha P4 B AC 5 50 344875.9 6676685.5 15/12/16 
Calytrix chrysantha P4 B AC 1 50 344734.4 6676680.9 15/12/16 
Calytrix chrysantha P4 B AC 1 50 344720.6 6676682.3 15/12/16 
Calytrix chrysantha P4 B AC 15 50 343204 6675757.3 15/12/16 
Calytrix chrysantha P4 B AC 25 50 345450.6 6675787.3 15/12/16 
Calytrix chrysantha P4 B AC 6 50 345507.4 6675787.2 15/12/16 
Calytrix chrysantha P4 B AC 8 50 345537.7 6675789.9 15/12/16 
Calytrix chrysantha P4 I AC 1 50 343344.6 6696208.3 16/12/16 
Calytrix chrysantha P4 I AC 4 50 340933.4 6693739.4 16/12/16 
Calytrix chrysantha P4 I AC 10 50 340929.4 6693750.2 16/12/16 
Calytrix chrysantha P4 I AC 5 50 340927.8 6694108.3 16/12/16 
Calytrix chrysantha P4 I AC 5 50 340928.1 6694141.3 16/12/16 
Calytrix chrysantha P4 I AC 12 50 340926.6 6694146.8 16/12/16
Calytrix chrysantha P4 I AC 3 50 340929.7 6694152.4 16/12/16 
Calytrix chrysantha P4 I AC 9 50 340926.5 6694160.5 16/12/16 
Calytrix chrysantha P4 I AC 3 50 340928.4 6694176.8 16/12/16
Calytrix chrysantha P4 I AC 4 50 340926.8 6694185.8 16/12/16 
Calytrix chrysantha P4 I AC 3 50 340928.2 6694212.1 16/12/16 
Calytrix chrysantha P4 I AC 6 50 340923.1 6694349.2 16/12/16 
Calytrix chrysantha P4 I AC 4 50 340923.8 6694452.2 16/12/16 
Calytrix chrysantha P4 I AC 6 50 340922.9 6694470.4 16/12/16 
Calytrix chrysantha P4 I AC 1 50 340920.7 6694488 16/12/16 
Calytrix chrysantha P4 I AC 2 50 340920 6694520.4 16/12/16 
Calytrix chrysantha P4 I AC 2 50 340920.4 6694538.9 16/12/16 
Calytrix chrysantha P4 I AC 3 50 341268.6 6694791.2 16/12/16 
Calytrix chrysantha P4 I AC 5 50 341270.6 6694637.8 16/12/16 
Calytrix chrysantha P4 I AC 5 50 341270.8 6694631.6 16/12/16 
Calytrix chrysantha P4 I AC 4 50 341269.4 6694597.6 16/12/16 
Calytrix chrysantha P4 I AC 3 50 341272 6694481.8 16/12/16 
Calytrix chrysantha P4 I AC 15 50 341271.1 6694461.7 16/12/16 
Calytrix chrysantha P4 I AC 11 50 341272.1 6694448 16/12/16 
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Calytrix chrysantha P4 I AC 4 50 341272.6 6694410 16/12/16
Calytrix chrysantha P4 I AC 6 50 341275.1 6694347.9 16/12/16
Calytrix chrysantha P4 I AC 12 50 341274.6 6694336.8 16/12/16
Calytrix chrysantha P4 I AC 8 50 341271.8 6694311.4 16/12/16 
Calytrix chrysantha P4 I AC 6 50 341275.2 6694280 16/12/16 
Calytrix chrysantha P4 I AC 10 50 341272.3 6694269.2 16/12/16 
Calytrix chrysantha P4 I AC 6 50 341274 6694243 16/12/16
Calytrix chrysantha P4 I AC 2 50 341274.7 6694236.4 16/12/16
Calytrix chrysantha P4 I AC 3 50 341276.5 6694183.2 16/12/16 
Calytrix chrysantha P4 I AC 8 50 341276.9 6694169.7 16/12/16 
Calytrix chrysantha P4 I AC 2 50 341275.6 6694160.1 16/12/16 
Calytrix chrysantha P4 I AC 2 50 341277.9 6694112.3 16/12/16 
Calytrix chrysantha P4 I AC 15 50 341277.2 6694029 16/12/16
Calytrix chrysantha P4 I AC 5 50 341279.5 6694007.1 16/12/16
Calytrix chrysantha P4 I AC 9 50 341278.7 6693998.5 16/12/16
Calytrix chrysantha P4 I AC 8 50 341277.6 6693985.3 16/12/16 
Calytrix chrysantha P4 I AC 18 50 341278.9 6693967.4 16/12/16 
Calytrix chrysantha P4 I AC 16 50 341278.5 6693954.3 16/12/16 
Calytrix chrysantha P4 I AC 1 50 341280.1 6693822.8 16/12/16 
Calytrix chrysantha P4 I AC 6 50 341284.5 6693479 16/12/16 
Calytrix chrysantha P4 I AC 8 50 341285.8 6693461.4 16/12/16 
Calytrix chrysantha P4 I AC 3 50 341285.5 6693423.1 16/12/16 
Calytrix chrysantha P4 I AC 8 50 341286.2 6693378.2 16/12/16 
Calytrix chrysantha P4 I AC 12 50 341285.6 6693344.7 16/12/16 
Calytrix chrysantha P4 I AC 6 50 341288.9 6693333.8 16/12/16 
Calytrix chrysantha P4 I AC 2 50 341287.4 6693321.2 16/12/16 
Calytrix chrysantha P4 I AC 1 50 341286.8 6693289.3 16/12/16 
Calytrix chrysantha P4 I AC 9 50 341287.4 6693285.3 16/12/16 
Calytrix chrysantha P4 I AC 8 50 341286.9 6693265.5 16/12/16 
Calytrix chrysantha P4 I AC 5 50 341288.5 6693255.2 16/12/16 
Calytrix chrysantha P4 I AC 11 50 341287.3 6693235.8 16/12/16 
Calytrix chrysantha P4 I AC 2 50 341288.3 6693215.5 16/12/16 
Calytrix chrysantha P4 I AC 5 50 341289.3 6693103 16/12/16 
Calytrix chrysantha P4 I AC 5 50 343014.3 6695082.2 17/12/16
Calytrix chrysantha P4 H AC 3 50 344840.7 6689807.3 17/12/16 
Calytrix chrysantha P4 H AC 5 50 344841.6 6689814.9 17/12/16 
Calytrix chrysantha P4 H AC 8 50 344838.2 6689828.7 17/12/16
Calytrix chrysantha P4 H AC 7 50 344838.4 6689857.9 17/12/16 
Calytrix chrysantha P4 H AC 2 50 344839.4 6689871.1 17/12/16 
Calytrix chrysantha P4 H AC 5 50 344838.9 6689878.4 17/12/16 
Calytrix chrysantha P4 H AC 2 50 345190.1 6689712.8 17/12/16 
Calytrix chrysantha P4 H AC 8 50 345191.5 6689695.6 17/12/16 
Calytrix chrysantha P4 H AC 5 50 345193.4 6689630.9 17/12/16 
Calytrix chrysantha P4 H AC 5 50 345193.2 6689609.3 17/12/16 
Calytrix chrysantha P4 H AC 10 50 345193.5 6689592.5 17/12/16 
Calytrix chrysantha P4 H AC 5 50 345193.4 6689555.9 17/12/16 
Calytrix chrysantha P4 H AC 2 50 345192.7 6689540.8 17/12/16 
Calytrix chrysantha P4 H AC 15 50 345193.5 6689530.8 17/12/16 
Calytrix chrysantha P4 H AC 10 50 345193.1 6689522.8 17/12/16 
Calytrix chrysantha P4 H AC 10 50 345195.7 6689492.1 17/12/16 
Calytrix chrysantha P4 H AC 5 50 345194.9 6689484.8 17/12/16 
Calytrix chrysantha P4 H AC 10 50 345194.1 6689469.8 17/12/16 
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Calytrix chrysantha P4 H AC 20 50 345193.2 6689446.6 17/12/16
Calytrix chrysantha P4 H AC 15 50 345194.5 6689435.4 17/12/16
Calytrix chrysantha P4 H AC 5 50 345195.5 6689416.9 17/12/16
Calytrix chrysantha P4 G AC 50 50 341002.8 6688897 18/12/16 
Calytrix chrysantha P4 G AC 50 50 341002.3 6688912 18/12/16 
Calytrix chrysantha P4 G AC 50 50 341002.1 6688925.6 18/12/16 
Calytrix chrysantha P4 G AC 10 50 341002.4 6689035.1 18/12/16
Calytrix chrysantha P4 G AC 20 50 340998.3 6689155.9 18/12/16
Calytrix chrysantha P4 G AC 30 50 340999.9 6689164.4 18/12/16 
Calytrix chrysantha P4 G AC 40 50 341000.1 6689176.3 18/12/16 
Calytrix chrysantha P4 G AC 50 50 340999.3 6689184.8 18/12/16 
Calytrix chrysantha P4 G AC 50 50 340998.5 6689203.4 18/12/16 
Calytrix chrysantha P4 G AC 50 50 340998.2 6689218.9 18/12/16
Calytrix chrysantha P4 G AC 50 50 340999.8 6689232.2 18/12/16
Calytrix chrysantha P4 G AC 8 50 340997.9 6689255.9 18/12/16
Calytrix chrysantha P4 G AC 1 50 341345.5 6689490.5 18/12/16 
Calytrix chrysantha P4 G AC 2 50 341343.6 6689417.5 18/12/16 
Calytrix chrysantha P4 G AC 1 50 341343.5 6689366.3 18/12/16 
Calytrix chrysantha P4 E AC 3 50 342830.1 6683536.5 18/12/16 
Calytrix chrysantha P4 B BM 2 50 343979 6676789.8 15/12/16 
Calytrix chrysantha P4 B BM 10 50 343984.3 6676104.6 15/12/16 
Calytrix chrysantha P4 I BM 3 50 343042 6693151.8 16/12/16 
Calytrix chrysantha P4 I BM 10 50 343035.4 6693312.5 16/12/16 
Calytrix chrysantha P4 I BM 30 50 343037.5 6693637.1 16/12/16 
Calytrix chrysantha P4 I BM 50 50 343034 6693719.8 16/12/16 
Calytrix chrysantha P4 I BM 30 50 343029.8 6693946 16/12/16 
Calytrix chrysantha P4 I BM 20 50 343029.3 6694052.7 16/12/16 
Calytrix chrysantha P4 I BM 60 50 343026.5 6694159.5 16/12/16 
Calytrix chrysantha P4 I BM 40 50 343375.5 6694392 16/12/16 
Calytrix chrysantha P4 I BM 40 50 343387.7 6693442.3 16/12/16 
Calytrix chrysantha P4 I BM 1 50 344120.3 6691408.3 17/12/16 
Calytrix chrysantha P4 I BM 10 50 344116.8 6691599.5 17/12/16 
Calytrix chrysantha P4 I BM 6 50 344078.1 6693801.7 17/12/16 
Calytrix chrysantha P4 I BM 6 50 344083.9 6693896.5 17/12/16
Calytrix chrysantha P4 I BM 30 50 344080 6693935.1 17/12/16 
Calytrix chrysantha P4 I BM 20 50 344074.4 6694194.5 17/12/16 
Calytrix chrysantha P4 I BM 15 50 344059.6 6695278.8 17/12/16
Calytrix chrysantha P4 I BM 5 50 344061.4 6695168.4 17/12/16 
Calytrix chrysantha P4 I BM 50 50 343716.5 6694679.1 17/12/16 
Calytrix chrysantha P4 I BM 10 50 343717.2 6694855.4 17/12/16 
Calytrix chrysantha P4 G BM 5 50 341685.3 6690176.5 18/12/16 
Calytrix chrysantha P4 G BM 30 50 341677.9 6690573.4 18/12/16 
Calytrix chrysantha P4 G BM 6 50 342036.3 6689966.4 18/12/16 
Calytrix chrysantha P4 G BM 30 50 342036.9 6689893.5 18/12/16 
Calytrix chrysantha P4 G BM 15 50 342038.1 6689790.5 18/12/16 
Calytrix chrysantha P4 F BM 1 50 343140.5 6686605.6 19/12/16 
Calytrix chrysantha P4 F BM 3 50 343127.7 6686992.8 19/12/16 
Calytrix chrysantha P4 F BM 1 50 343480.1 6686903.5 19/12/16 
Calytrix chrysantha P4 B TM 1 50 345395.2 6675448.8 14/12/16 
Calytrix chrysantha P4 B TM 1 50 345393.6 6675453.3 14/12/16 
Calytrix chrysantha P4 B TM 12 50 345393.3 6675589.2 14/12/16 
Calytrix chrysantha P4 B TM 10 50 345392.5 6675616.3 14/12/16 
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Calytrix chrysantha P4 B TM 2 50 345391.2 6675629.2 14/12/16
Calytrix chrysantha P4 B TM 3 50 345392.2 6675678.6 14/12/16
Calytrix chrysantha P4 B TM 3 50 345392.9 6675763.2 14/12/16
Calytrix chrysantha P4 B TM 1 50 345393.8 6675813.2 14/12/16 
Calytrix chrysantha P4 B TM 3 50 345390.7 6675816.9 14/12/16 
Calytrix chrysantha P4 B TM 3 50 345391 6675822.7 14/12/16 
Calytrix chrysantha P4 B TM 5 50 345388.6 6675861.5 14/12/16
Calytrix chrysantha P4 B TM 10 50 345388.2 6675903.6 14/12/16
Calytrix chrysantha P4 B TM 3 50 345386 6676086.2 14/12/16 
Calytrix chrysantha P4 B TM 2 50 345374 6676902.7 14/12/16 
Calytrix chrysantha P4 B TM 2 50 345372.6 6677002.8 14/12/16 
Calytrix chrysantha P4 B TM 15 50 345370.8 6677121.3 14/12/16 
Calytrix chrysantha P4 B TM 10 50 345372.2 6677138.1 14/12/16
Calytrix chrysantha P4 B TM 4 50 345341.6 6677139 14/12/16
Calytrix chrysantha P4 B TM 2 50 345222.2 6677140.1 14/12/16
Calytrix chrysantha P4 B TM 1 50 345028.5 6677026.6 14/12/16 
Calytrix chrysantha P4 B TM 6 50 345026.1 6676962 14/12/16 
Calytrix chrysantha P4 B TM 5 50 345031.4 6676795.7 14/12/16 
Calytrix chrysantha P4 B TM 4 50 345052.8 6675424.5 14/12/16 
Calytrix chrysantha P4 B TM 3 50 345052.9 6675369.9 14/12/16 
Calytrix chrysantha P4 B TM 10 50 344684 6676312.5 14/12/16 
Calytrix chrysantha P4 B TM 1 50 344338.6 6676209.5 14/12/16 
Calytrix chrysantha P4 B TM 1 50 345126.3 6676684.6 15/12/16 
Calytrix chrysantha P4 B TM 6 50 345098.1 6676682.8 15/12/16 
Calytrix chrysantha P4 B TM 5 50 345018.5 6676683.7 15/12/16 
Calytrix chrysantha P4 B TM 5 50 345001.6 6676681.7 15/12/16 
Calytrix chrysantha P4 B TM 5 50 344992 6676681.4 15/12/16 
Calytrix chrysantha P4 B TM 7 50 344974 6676679.9 15/12/16 
Calytrix chrysantha P4 B TM 5 50 344964.8 6676680.8 15/12/16 
Calytrix chrysantha P4 B TM 5 50 344941.8 6676682.4 15/12/16 
Calytrix chrysantha P4 B TM 4 50 344903.9 6676682.9 15/12/16 
Calytrix chrysantha P4 B TM 6 50 344881.1 6676680.8 15/12/16 
Calytrix chrysantha P4 B TM 5 50 344750.7 6676679.8 15/12/16 
Calytrix chrysantha P4 B TM 1 50 344513.4 6676674.3 15/12/16
Calytrix chrysantha P4 B TM 10 50 343635.8 6675767.5 15/12/16 
Calytrix chrysantha P4 I TM 4 50 341627.3 6693955.6 16/12/16 
Calytrix chrysantha P4 I TM 10 50 341966.3 6694792.7 16/12/16
Calytrix chrysantha P4 I TM 10 50 341976.5 6694202 16/12/16 
Calytrix chrysantha P4 B TD 15 50 343654.3 6675279.4 15/12/16 
Calytrix chrysantha P4 I TD 5 50 342330.1 6693718 16/12/16 
Calytrix chrysantha P4 I TD 7 50 343736.9 6693381.6 17/12/16 
Calytrix chrysantha P4 I TD 20 50 343735.2 6693655.3 17/12/16 
Calytrix chrysantha P4 I TD 5 50 343735.2 6693817.3 17/12/16 
Calytrix chrysantha P4 I TD 40 50 343728.5 6693932.4 17/12/16 
Calytrix chrysantha P4 I TD 100 50 343728.5 6693932.4 17/12/16 
Calytrix chrysantha P4 G TD 25 50 342727.1 6690660.8 18/12/16 
Calytrix chrysantha P4 G TD 1 50 342373.5 6691030 18/12/16 
Calytrix chrysantha P4 G TD 100 50 342372.2 6690951.3 18/12/16 
Calytrix chrysantha P4 G TD 1 50 342026.6 6690373.7 18/12/16 
Calytrix chrysantha P4 G TD 100 50 342027.9 6690516.1 18/12/16 
Calytrix chrysantha P4 G TD 50 50 342022.5 6690866.6 18/12/16 
Calytrix chrysantha P4 G TD 5 50 342409.7 6688596.5 18/12/16 
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Calytrix eneabbensis P4 B BM 1 50 343984.3 6676104.6 15/12/16
Calytrix eneabbensis P4 I BM 4 50 343062.7 6691849.1 16/12/16
Calytrix eneabbensis P4 I BM 5 50 343029.3 6694052.7 16/12/16
Calytrix eneabbensis P4 I BM 6 50 343394.6 6693055.8 16/12/16 
Calytrix eneabbensis P4 I BM 20 50 343398.9 6692626.1 16/12/16 
Calytrix eneabbensis P4 B TD 1 50 342928.3 6676803.6 14/12/16 
Calytrix eneabbensis P4 I TD 5 50 342354.3 6692407.7 16/12/16
Calytrix eneabbensis P4 I TD 5 50 342333 6693944.6 16/12/16
Calytrix eneabbensis P4 I TD 4 50 342327.3 6694184.4 16/12/16 
Calytrix eneabbensis P4 I TD 5 50 342325.9 6694294.8 16/12/16 
Calytrix eneabbensis P4 I TD 10 50 342672.7 6694207 16/12/16 
Calytrix eneabbensis P4 I TD 2 50 343758.1 6691997.6 17/12/16 
Calytrix eneabbensis P4 I TD 3 50 343728.5 6693932.4 17/12/16
Conostephium ?magnum (indet.) P4 B AC 10 0 344681 6676645 14/12/16
Desmocladus ?elongatus P4 E TM 1 50 342475 6683843 18/12/16
Desmocladus ?elongatus P4 E TM 1 50 342483 6683415.8 18/12/16 
Desmocladus ?elongatus P4 E TM 1 50 342483.6 6683413 18/12/16 
Desmocladus ?elongatus P4 E TM 1 50 342491.3 6683057.6 18/12/16 
Desmocladus ?elongatus P4 E TM 8 50 342486.8 6683056.5 18/12/16 
Desmocladus ?elongatus P4 E TM 1 50 342484.1 6683047.3 18/12/16 
Desmocladus elongatus P4 E AC 2 50 343189.5 6682850.2 18/12/16 
Desmocladus elongatus P4 E AC 1 50 342839.6 6683001.5 18/12/16 
Desmocladus elongatus P4 E AC 1 50 342836.8 6683110.1 18/12/16 
Desmocladus elongatus P4 E AC 2 50 342833 6683200.8 18/12/16 
Desmocladus elongatus P4 G TM 4 50 340303.1 6688857.8 18/12/16 
Desmocladus elongatus P4 G TM 2 50 340639.4 6689877.7 18/12/16 
Desmocladus elongatus P4 G TM 1 50 340639.6 6689837.8 18/12/16 
Desmocladus elongatus P4 G TM 4 50 340641 6689744.5 18/12/16 
Desmocladus elongatus P4 G TM 3 50 340647.5 6689356.4 18/12/16 
Desmocladus elongatus P4 G TM 4 50 340654.1 6689030.9 18/12/16 
Desmocladus elongatus P4 G TM 1 50 340652.4 6688963.3 18/12/16 
Desmocladus elongatus P4 G TM 1 50 340655.9 6688850.3 18/12/16 
Desmocladus elongatus P4 G TM 3 50 340667 6688076.8 18/12/16 
Desmocladus elongatus P4 G TM 1 50 340678.6 6687235.4 18/12/16
Grevillea amplexans subsp. adpressa P1 F BM 1 50 343135.2 6686665.2 19/12/16 
Grevillea amplexans subsp. adpressa P1 F BM 3 50 343139 6686709.8 19/12/16 
Hemiandra aff. Eneabba (H. Demarz 3687) ?P I AC 3 50 340959 6691915.4 16/12/16
Hemiandra aff. Eneabba (H. Demarz 3687)  ?P G TD 1 50 342368.3 6691230.8 18/12/16 
Hemiandra aff. Eneabba (H. Demarz 3687)  ?P G TD 1 50 342367.4 6691175.9 18/12/16 
Hemiandra aff. Eneabba (H. Demarz 3687)  ?P G TD 1 50 342717 6691094.8 18/12/16 
Hemiandra aff. Eneabba (H. Demarz 3687)  ?P G TD 1 50 342373.5 6691030 18/12/16 
Hemiandra aff. Eneabba (H. Demarz 3687)  ?P G TD 1 50 342375.2 6690780.7 18/12/16 
Hemiandra aff. Eneabba (H. Demarz 3687)  ?P G TD 1 50 342022.9 6690847.7 18/12/16 
Hemiandra aff. sp. Jurien (B.J. Conn & M.E. Tozer BJC 3885) ?P B AC 1 50 345041.2 6675726 14/12/16 
Hemiandra aff. sp. Jurien (B.J. Conn & M.E. Tozer BJC 3885) ?P B AC 1 50 344701.2 6675516 14/12/16 
Hemiandra aff. sp. Jurien (B.J. Conn & M.E. Tozer BJC 3885) ?P E AC 1 50 342833 6683337.9 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I AC 1 50 341289.3 6693193.8 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I AC 2 50 341290.9 6693168.4 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I AC 1 50 341303.3 6692232.1 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I AC 2 50 341305.3 6692182 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I AC 2 50 341308.9 6691856.5 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I AC 1 50 341313.4 6691755.5 16/12/16 
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Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P I AC 1 50 341311 6691668.9 16/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G AC 1 50 340973.9 6690893.1 16/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P I AC 1 50 341315.2 6691542.4 16/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I AC 1 50 343019 6694869.9 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G AC 2 50 340992.2 6689479.7 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G AC 1 50 340986 6690032.9 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G AC 1 50 340984.8 6690050.6 18/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G AC 1 50 340984.8 6690158.2 18/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G AC 1 50 341331.1 6690064.7 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G AC 1 50 341330.4 6690349.4 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G AC 1 50 341336.7 6690138.4 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G AC 1 50 341334.6 6690061 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G AC 1 50 341336.8 6690022.4 18/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G AC 1 50 341339.9 6689737 18/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G AC 1 50 341340 6689697.6 18/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G AC 2 50 341342.3 6689688.6 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G AC 2 50 341351.1 6689005.9 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I BM 1 50 343064.4 6691598.9 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I BM 1 50 343038.8 6693453.4 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I BM 1 50 343381.1 6694054.6 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I BM 5 50 343380.3 6694005 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I BM 1 50 343380.8 6693921.3 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I BM 1 50 344109.8 6691810.3 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I BM 2 50 344109.4 6691906 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I BM 1 50 344100.2 6692494.4 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I BM 1 50 344055.3 6695817.3 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I BM 1 50 343704 6695719.5 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 1 50 341705.9 6688943.3 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 3 50 341697.9 6688958.4 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 1 50 341697.5 6689326.8 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 1 50 341695.4 6689355.9 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 1 50 341696.8 6689380.5 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 1 50 341693.2 6689408.7 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G BM 2 50 341685.9 6689894.5 18/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 2 50 341688.8 6689898 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 1 50 341689.5 6689967.6 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G BM 1 50 341687.9 6689985.6 18/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 1 50 341686.8 6689996.3 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 1 50 341686.5 6690010.6 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G BM 1 50 342055.7 6688856 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 341661.9 6691736.5 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 342014.6 6691364 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G TM 1 50 341672 6691031.4 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344459.6 6691773.4 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344459.4 6691781.3 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344453.7 6692171.3 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344452.9 6692334.8 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344451.9 6692412.5 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344450.2 6692467 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344450.1 6692503.5 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344446.3 6692503.8 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344446.9 6692550.4 17/12/16 
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Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P I TM 1 50 344444.9 6692703.6 17/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P I TM 1 50 344442.8 6692878.8 17/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P I TM 1 50 344442.8 6692988.1 17/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344441.1 6693022.9 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344439.2 6693056.9 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344438.9 6693073 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P I TM 1 50 344442.2 6693093.1 17/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P I TM 1 50 344436.8 6693249.4 17/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344434.3 6693514.9 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344427 6694149.4 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TM 1 50 344422.5 6694166.7 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G TM 1 50 340286.1 6690134.3 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G TM 1 50 340283 6690195.3 18/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G TM 1 50 340657.4 6688841.9 18/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505) ?P G TM 1 50 340657.7 6688826.7 18/12/16
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G TM 1 50 340655.6 6688798.4 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P G TM 1 50 340658.4 6688655.2 18/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TD 1 50 344042.1 6696656.7 15/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TD 1 50 342710.9 6691772.3 16/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TD 1 50 343727.7 6693948.4 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TD 1 50 344395.8 6696151 17/12/16 
Hemiandra aff. sp. Kalbarri (D. Bellairs 1505)  ?P I TD 1 50 344398.6 6696115.7 17/12/16 
Hensmania stoniella P3 E TM 1 50 342481.7 6683532.1 18/12/16 
Jacksonia anthoclada P3 I AC 2 50 340960.5 6692068.4 16/12/16 
Jacksonia anthoclada P3 G AC 3 50 341029.4 6687021.1 18/12/16 
Jacksonia anthoclada P3 G AC 1 50 341028.9 6687039.2 18/12/16 
Jacksonia anthoclada P3 G AC 2 50 341030.4 6687047.8 18/12/16 
Jacksonia anthoclada P3 G AC 15 50 341329.1 6690475.9 18/12/16 
Jacksonia anthoclada P3 G AC 2 50 341331.6 6690464 18/12/16 
Jacksonia anthoclada P3 E AC 1 50 342827.7 6683789.1 18/12/16 
Jacksonia anthoclada P3 G BM 40 50 341677.1 6690519.7 18/12/16 
Jacksonia anthoclada P3 G BM 10 50 341681.1 6690541.4 18/12/16 
Jacksonia anthoclada P3 G BM 10 50 341680.2 6690553.7 18/12/16 
Jacksonia anthoclada P3 E TM 4 50 342138.2 6682817.5 18/12/16
Jacksonia anthoclada P3 E TM 1 50 342142.9 6682817.4 18/12/16 
Jacksonia anthoclada P3 E TM 1 50 342139.9 6682832.2 18/12/16 
Jacksonia anthoclada P3 E TM 1 50 342138.2 6682833.9 18/12/16
Jacksonia anthoclada P3 E TM 1 50 342139.9 6682839.1 18/12/16 
Jacksonia anthoclada P3 E TM 1 50 342138.3 6682847.1 18/12/16 
Jacksonia anthoclada P3 E TM 1 50 342141.1 6682857.8 18/12/16 
Jacksonia anthoclada P3 E TM 1 50 342141.5 6682861.6 18/12/16 
Jacksonia anthoclada P3 I TD 1 50 343765.7 6691439.7 17/12/16 
Jacksonia anthoclada P3 I TD 20 50 343731.9 6693672 17/12/16 
Jacksonia anthoclada P3 G TD 20 50 342408.3 6688571.5 18/12/16 
Persoonia filiformis P2 G AC 1 50 340977.9 6690694.4 16/12/16 
Persoonia filiformis P2 G BM 1 50 341709.7 6688555 18/12/16 
Persoonia filiformis P2 F BM 2 50 343132.2 6687088.8 19/12/16 
Persoonia filiformis P2 I TM 1 50 342003.9 6692243.9 16/12/16 
Persoonia filiformis P2 G TM 1 50 341671.8 6691053.8 16/12/16 
Persoonia rudis P3 I AC 1 50 341295.1 6692901.5 16/12/16 
Persoonia rudis P3 G TM 1 50 340637.3 6689940.1 18/12/16 
Phlebocarya pilosissima subsp. pilosissima P3 E AC 1 50 343186.5 6683163.3 18/12/16 
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Phlebocarya pilosissima subsp. pilosissima P3 E AC 3 50 342838.5 6682906 18/12/16
Phlebocarya pilosissima subsp. pilosissima P3 B BM 1 50 343636.8 6676167.8 15/12/16
Phlebocarya pilosissima subsp. pilosissima P3 I BM 8 50 343709.6 6695430.4 17/12/16
Phlebocarya pilosissima subsp. pilosissima P3 I BM 3 50 343706.8 6695485.7 17/12/16 
Phlebocarya pilosissima subsp. pilosissima P3 I BM 1 50 343707.1 6695543.8 17/12/16 
Phlebocarya pilosissima subsp. pilosissima P3 I BM 1 50 343706.9 6695558.6 17/12/16 
Phlebocarya pilosissima subsp. pilosissima P3 I BM 1 50 343703.9 6695630.9 17/12/16
Phlebocarya pilosissima subsp. pilosissima P3 I BM 5 50 343705.5 6695638.8 17/12/16
Phlebocarya pilosissima subsp. pilosissima P3 I BM 2 50 343705.1 6695657.1 17/12/16 
Phlebocarya pilosissima subsp. pilosissima P3 I BM 3 50 343704.2 6695676 17/12/16 
Phlebocarya pilosissima subsp. pilosissima P3 G BM 1 50 341698.8 6689104.7 18/12/16 
Phlebocarya pilosissima subsp. pilosissima P3 G BM 3 50 341696.3 6689316.3 18/12/16 
Stylidium ?hymenocraspedum P3 B AC 2 50 344654.2 6676679.3 15/12/16
Stylidium ?hymenocraspedum P3 B TM 1 50 344674.1 6676842.5 14/12/16
Stylidium ?hymenocraspedum P3 I TM 1 50 342003.8 6692322.1 16/12/16
Synaphea ?endothrix P3 H AC 2 50 345193.6 6689626.6 17/12/16 
Synaphea ?endothrix P3 H AC 1 50 345194.4 6689528 17/12/16 
Synaphea ?endothrix P3 G BM 1 50 341708.7 6688256.4 18/12/16 
Verticordia aurea P4 G AC 2 50 341331.5 6690268.4 18/12/16 
Verticordia aurea P4 G AC 11 50 341347.6 6689182.1 18/12/16 
Verticordia aurea P4 G TM 2 50 340651.5 6688973.8 18/12/16 
Verticordia aurea P4 G TM 5 50 340659.3 6688723.4 18/12/16 
Verticordia aurea P4 I TD 5 50 344402.3 6695910.7 17/12/16 
Verticordia insignis subsp. eomagis P3 B AC 1 50 345401.5 6675221 13/12/16 
Verticordia rutilastra P3 B AC 1 50 345405.9 6675154.3 13/12/16 
Verticordia rutilastra P3 B TM 1 50 345400 6675112.8 13/12/16 
Verticordia rutilastra P3 B TM 1 50 345375.6 6677150.2 14/12/16 
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APPENDIX H  FAUNA HABITAT ASSESSMENT RESULTS 
 
 
.



 

Site Landform Condition Habitat

Habitat 01 Undulating plains and mid slopes. Very Good Sparse low open woodlands 

Description Eucalyptus todtiana open mallee woodland over Allocasuarina humilis, and Banksia species 

% Ground Cover 

Bare Soil 20% 

 

Litter 10% 

Perennial Cover 60% 

Annual Cover 10% 

Rocks 

No exposed rock x 

<20% exposed rock None 

20-50% exposed rock None 

>50% exposed rock None 

Boulders / Rocks % None 

Soil 

Type White sands 

Colour Pale 

Habitat Features 

Water Impacts None Vegetation 

Fire Presence No Stratum Form Height  Species 

Woody Debris Some 
Upper Small trees 3-4m Eucalyptus todtiana 

Grazing None 

Rock Crevices No 
Middle Shrubs 1-2m Allocasuarina humilis, Banksia attenuata, 

Burrowing Suitability High 

Large trees present No 
Ground Shrubs <1m Beaufortia elegans, Melaleuca leuropoma, Melaleuca trichophylla 

Tree Hollows (>10cm) No 

 

 



 

Site Landform Condition Habitat

Habitat 02 Plains and low rises Very Good Shrublands and scrub-heaths 

Description Banksia and/or Allocasuarina open shrublands and scrub heaths  
 

% Ground Cover 

Bare Soil 15% 

 

Litter 15% 

Perennial Cover 70% 

Annual Cover 5% 

Rocks 

No exposed rock x 

<20% exposed rock None 

20-50% exposed rock None 

>50% exposed rock None 

Boulders / Rocks % None 

Soil 
Type 

White sand over 
laterite 

Colour White 

Habitat Features 

Water Impacts None Vegetation 

Fire Presence No Stratum Form Height  Species 

Woody Debris Some 
    

Grazing None 

Rock Crevices No 
Middle Shrubs 1-2m Banksia glaucifolia, B.carlinoides, Beaufortia elegans, Eremaea violacea 

Burrowing Suitability Moderate 

Large trees present No 
Ground Sedges <0.5m Mesomelaena pseudostygia  

Tree Hollows (>10cm) No 

 

 

 



 

Site Landform Condition Habitat

Habitat 03 Creek lines and associated drainage lines. Very Good Drainage Lines 

Description Creeklines and drainage lines of eucalypts, acacias and melaleucas. 

% Ground Cover 

Bare Soil 15% 

 

Litter 60% 

Perennial Cover 40% 

Annual Cover 5% 

Rocks 

No exposed rock x 

<20% exposed rock None 

20-50% exposed rock None 

>50% exposed rock None 

Boulders / Rocks % None 

Soil 
Type White sand 

Colour Pale 

Habitat Features 

Water Impacts Slight erosion Vegetation 

Fire Presence No Stratum Form Height  Species 

Woody Debris Some 
Upper Trees 3-5m Eucalyptus todtiana 

Grazing None 

Rock Crevices No 
Middle Shrubs 1-2m Acacia blakelyi,  Acacia saligna 

Burrowing Suitability High 

Large trees present No 
Ground Sedges <1m Lepidosperma costale  

Tree Hollows (>10cm) No 
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APPENDIX I  PLANTS KNOWN TO BE USED BY BLACK-COCKATOOS 
 

 
 



 

Plant Species 
Plant 

Status 
FRTBC CBC BBC 
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APPENDIX J  POTENTIAL CARNABY’S BLACK-COCKATOO FOOD 
SPECIES RECORDED FROM THE STUDY AREA 



Potential Carnaby s Black-Cockatoo food species recorded from the study area

# Identified as especially important food species in the Eneabba region by Johnstone et al (2009) 
O Known food species (Appendix X) 
Others:  Inclusion of all species recorded over the study area within the genera Banksia, Hakea, and Grevillea 

 
 
 

 Species 
o Acacia saligna 
# Banksia attenuata 
o Banksia carlinoides 
o Banksia dallanneyi 
o Banksia fraseri 
# Banksia glaucifolia 
# Banksia kippistiana  
# Banksia leptophylla 
  Banksia bipinnatifida 
  Banksia candolleana 
  Banksia chamaephyton 
  Banksia dallanneyi  
  Banksia menziesii 
  Banksia micrantha 
  Banksia sclerophylla 
  Banksia shuttleworthiana 
  Banksia sphaerocarpa 
  Banksia tortifolia 
  Banksia tridentata 
  Banksia grossa 
  Banksia incana 
  Banksia lanata 
o Callitris acuminata 
  Callitris arenaria 
o Eucalyptus todtiana 
  Grevillea amplexansa 
  Grevillea eriostachya 
  Grevillea synapheae  
o Hakea auriculata 
o Hakea conchifolia 
o Hakea costata 
o Hakea incrassata 
o Hakea lissocarpha 
o Hakea prostrata 
# Hakea psilorrhyncha 
o Hakea ruscifolia 
# Hakea smilacifolia 
o Hakea stenocarpa 
o Hakea trifurcata 
# Hakea flabellifolia 
# Lambertia multiflora 
o Melaleuca leuropoma 
o Mesomelaena pseudostygia 
o Mesomelaena stygia  
o Mesomelaena tetragona 

(Appendix I)
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