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Basis of Report

This report has been prepared by SLR Consulting Australia (SLR) with all reasonable skill,
care and diligence, and taking account of the timescale and resources allocated to it by
agreement with WA Limestone (the Client). Information reported herein is based on the
interpretation of data collected, which has been accepted in good faith as being accurate

and valid.

This report is for the exclusive use of the Client. No warranties or guarantees are expressed
or should be inferred by any third parties. This report may not be relied upon by other parties

without written consent from SLR.

SLR disclaims any responsibility to the Client and others in respect of any matters outside
the agreed scope of the work.
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Executive Summary

WA Limestone commissioned SLR Consulting Australia Pty Ltd to undertake a detailed flora
and vegetation, targeted significant flora, basic terrestrial vertebrate fauna, and targeted
Black Cockatoo habitat survey for WA Limestone’s proposed quarry and access track. The
Survey Area covered approximately 30 hectares, including a 0.99 ha proposed pit expansion
footprint, and is located approximately 5 km south-east of the Jurien Bay townsite in the
Swan Coastal Plain bioregion of Western Australia.

The objective of the survey was to identify key flora, vegetation, fauna and black cockatoo
habitat values within the Survey Area as part of the environmental impact assessment
process. This report presents the findings of the survey.

Flora and Vegetation

The detailed flora and vegetation survey established a total of eight quadrats and 30
mapping notes within the Survey Area. A total of 129 taxa were recorded from 97 genera
across 45 families.

No Threatened flora taxa were recorded within the Survey Area. Two Priority flora taxa —
Acacia lasiocarpa var. lasiocarpa Cockleshelll variant (E.A. Griffin 2039) (P2) and Beyeria
cinerea subsp. cinerea (P3) — were recorded within the Survey Area, and one taxa —
Dampiera tephrea (P3) — was recorded just outside the Survey Area. Acacia lasiocarpa var.
lasiocarpa Cockleshelll variant (E.A. Griffin 2039) (P2) was relatively widespread throughout
the Survey Area, occurring in seven of the eight flora sites across both of the two vegetation
types recorded, while Beyeria cinerea subsp. cinerea (P3) was more restricted, and was
recorded in low numbers (< 5) in two sites on the low limestone ridges.

The desktop assessment identified a total of 133 significant flora taxa as potentially
occurring within the Survey Area. These taxa were assessed to determine the likelihood of
their occurrence within the Survey Area; post survey, none of the significant flora taxa were
assessed as having a high likelihood, eight were assessed as having a medium likelihood,
and the remaining 123 significant flora taxa were assessed as having have a low likelihood
of occurrence.

Two vegetation types (MhMs and BIHh) were described and mapped across two broad
landforms: undulating plains and limestone ridges. Of these, MhMs was considered
analogous to a Threatened or Priority Ecological Community. Specifically, MhMs
corresponds to FCT26a Melaleuca huegelii - M. systena shrublands of limestone ridge
(Swan Coastal Plain Community type 26a — Gibson et al. 1994), which is a state-listed TEC.
This community also represents the Federally-listed 'Honeymyrtle shrubland on limestone
ridges of the Swan Coastal Plain Bioregion’ TEC.

Vegetation condition within the Survey Area ranged from Degraded to Excellent, with the
majority assessed as being in Excellent condition. Evidence of disturbance included the
presence of weeds and areas previously cleared for access and lime extraction. A total of 10
weed taxa were recorded in the Survey Area, none of which are listed as Declared Pests or
Weeds of National Significance.

Vertebrate Fauna

The basic terrestrial vertebrate fauna survey consisted of traversing the Survey Area on foot,
undertaking habitat assessments and recording opportunistic observations. Fauna habitat
mapping was based on a combination of fauna habitat assessment data, vegetation
mapping, and aerial imagery. Three fauna habitats were mapped within the Survey Area. Of
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these habitats, Proteaceae Shrubland is widespread and abundant both within the Survey
Area and at a regional scale, while Melaleuca Shrubland on Limestone Ridge occurs in
relatively isolated pockets. The third habitat, Regrowth, occurs in previously cleared areas
within the Survey Area.

A total of 16 native fauna taxa from 11 families were recorded, comprising 16 bird species.
One significant taxon was recorded during the fauna survey, Carnaby’s Cockatoo (Zanda
latirostris), listed as Endangered. One introduced fauna taxon was recorded during the
survey, Rabbit (Oryctolagus cuniculus).

Although not recorded during the field survey, one significant fauna taxon was assessed as
having a medium likelihood of occurring within the Survey Area, the Western Brush Wallaby
(Notamacropus irma), listed as Priority 4. A further 70 significant fauna taxa were assessed
as having have a low likelihood of occurring within the Survey Area.

According to the 2022 Department of Agriculture, Water and Environment Foraging Habitat
Scoring Tool, the Survey Area contains 28.59 ha of High-quality foraging habitat for
Carnaby’s Cockatoo. According to the 2023 Department of Climate Change, Energy, the
Environment and Water scoring system for the assessment of foraging value of vegetation,
the Survey Area contains 25.11 ha of Moderate to High, 0.92 ha of Low to Moderate, and
2.56 ha of Low foraging habitat for Carnaby’s Cockatoo.

The basic fauna survey was undertaken in September which falls within the primary survey
periods for amphibians (autumn/winter breeders), birds (most bush birds), and mammals but
outside the primary survey periods for reptiles, amphibians (summer breeders), and birds
(migratory birds).

ii e:;
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1.0 Introduction

1.1 The Project

WA Limestone commissioned SLR Consulting Australia Pty Ltd (SLR) to undertake a
detailed flora and vegetation, basic terrestrial vertebrate fauna, and black cockatoo survey
for the proposed Jurien Bay WA Limestone Quarry and access track (the Project). The
survey was undertaken within a defined area (the Survey Area) that covers approximately 30
hectares (ha) and is located approximately 5 km south east of Jurien Bay, in the Swan
Coastal Plain bioregion of Western Australia (Map 1). The Survey Area includes a 0.99 ha
proposed pit expansion area which extends largely north-east from the existing limestone pit.
All maps are provided in Appendix A.

1.2 Objective and Scope

The objective of the survey was to identify key flora, vegetation, and fauna values within the
Survey Area as part of the environmental impact assessment process for the Project.

The following scope of work was completed:

« A desktop assessment including relevant database searches and a literature review
to compile and summarise existing flora, fauna, black cockatoo, habitat, vegetation,
or other environmental features relating to the Survey Area.

« A detailed flora and vegetation survey using quadrats/relevés to identify and describe
the vegetation and flora occurring within the Survey Area.

« A targeted searching for significant flora within the Survey Area.

« A basic terrestrial vertebrate fauna survey using habitat assessments and
opportunistic observations.

« A black cockatoo-specific habitat assessment.
« A combined technical flora, vegetation, fauna, and black cockatoo report.

« A geospatial data package prepared in accordance with IBSA data standard
requirements.
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2.0 Background
21 Statutory and Regulatory Framework

Western Australian flora, vegetation, fauna, and ecological communities are governed by the
following legislative measures:

« Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)
(EPBC Act) (Commonwealth of Australia, 1999).

« Biodiversity Conservation Act 2016 (WA) (BC Act) (Government of Western Australia,
2016).

o Environmental Protection Act 1986 (WA) (EP Act) (Government of Western Australia,
1986).

e Biosecurity and Agriculture Management Act 2007 (WA) (BAM Act) (Government of
Western Australia, 2007).

In addition to these legislative measures, the following non-legislative lists are considered on
a case-by-case basis:

« WA Department of Biodiversity Conservation and Attractions (DBCA) Periority lists for
fauna, flora, and ecological communities.

« Weeds of National Significance (WoNS).

« Recognition of locally significant populations by DBCA.
The EIA process is supported by guidance documents published by the Environmental
Protection Authority (EPA), DBCA and the Department of Climate Change, Energy, the
Environment and Water (DCCEEW).
Western Australia

e Environmental Factor Guideline — Flora and Vegetation (EPA, 2016a).

e Environmental Factor Guideline — Terrestrial Fauna (EPA, 2016b).

e Technical Guidance — Flora and vegetation surveys for environmental impact
assessment (EPA, 2016c).

e Technical Guidance — Terrestrial vertebrate fauna surveys for environmental impact
assessment (EPA, 2020).
Commonwealth

e Matters of National Environmental Significance — Significant Impact Guidelines 1.1
(DoE, 2013).

o EPBC Referral Guidance — Banksia Woodlands of the Swan Coastal Plain ecological
community (DEE, 2019).

e Referral guideline for 3 WA threatened black cockatoo species (DAWE, 2022).
o Survey guidelines for Australia's threatened bats (DEWHA, 2010a).

e Survey guidelines for Australia’s threatened birds (DEWHA, 2010b).

« Survey guidelines for Australia’s threatened frogs (DEWHA, 2010c).

e Survey guidelines for Australia’s threatened mammals (DSEWPaC, 2011a).

: 3
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e Survey guidelines for Australia’s threatened reptiles (DSEWPaC, 2011b).
2.2 Existing Environment

2.21 Climate

The closest long-term Bureau of Meteorology (BoM) weather station with a complete dataset
is Jurien Bay Weather Station (Station 009131), located approximately 14 km northeast of
the Survey Area.

Climate statistics were calculated using data from the most current climate normal, which is
defined as a 30-year interval where possible. A climate normal is a period long enough to
include year-to-year variations while avoiding the influence of longer-term changes in climate
(BoM, 2007).

The long-term (1991 to 2020) mean minimum temperature for Jurien Bay Weather Station
ranges from 9.4°C (July) to 18.1°C (February) and the long-term mean maximum
temperature ranges from 19.8°C (July) to 30.8°C (February) (Figure 1) (BoM, 2025).

The Jurien Bay Weather Station recorded 425.0 mm of rainfall in the 12 months prior to the
survey (September 2024 to August 2025), which is 78.4 mm below the long-term (1991 to
2020) average of 503.4 mm (BoM, 2025). In the three months prior to the survey (June 2025
to August 2025), 314.6 mm of rainfall was recorded, which is 29.7 mm above the long-term
average of 284.9 mm for the same period (BoM, 2025).

Long-term mean rainfall mmm Mean rainfall
Long-term mean minimum temperature = | ONG-tE T Mean maximum temperature
s \£an minimum temperature e \lean maximum temperature
35 140
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Figure 1: Climate summary of Jurien Bay Weather Station
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2.2.2 Interim Biogeographic Regionalisation of Australia

The Interim Biogeographic Regionalisation of Australia (IBRA) divides Australia into 89
bioregions based on major biological, geographical, and geological attributes. These
bioregions are subdivided into 419 subregions as part of a refinement of the IBRA framework
(DEE, 2016). The Survey Area occurs within the Swan Coastal Plain bioregion and the Swan
Coastal Plain 2 (SWA2) subregion.

The Swan Coastal Plain 2 subregion is made up of “low lying coastal plain, mainly covered
with woodlands. It is dominated by Banksia or Tuart on sandy soils, Casuarina obesa on
outwash plains, and paperbark in swampy areas” (DBCA, 2003).

223 Soil Landscape Mapping

Soil landscape mapping of Western Australia consists of a compilation of various surveys at
different scales varying between 1:20,000 and 1:3,000,000 (DPIRD, 2022). The mapping
comprises a nested hierarchy of levels, with each level a subdivision of the preceding level.
Soil landscape mapping provides an indication of potential vegetation types and fauna
habitats within the Survey Area and has been described below to the highest level of detalil
available for the Survey Area.

The Survey Area occurs across four soil landscape subsystems, described below (Table 1;
Map 2).

Table 1: Soil landscape subsystems within the Survey Area

Subsystem Area (ha) and
Description percentage of
Survey Area
Spearwood 1 211Sp_1 Deep yellow sands 0.81 (2.7%)
subsystem
Spearwood 2 211Sp_2 Limestone outcrop; shallow soils (pockets of | 19.48 (64.9%)
subsystem deeper sands)
Spearwood 3 211Sp_3 Complex of deep yellow sands and shallow 1.40 (4.6%)
subsystem sands, no limestone outcrop
Spearwood 4 211Sp_4 Limestone outcrop 8.35 (27.8%)
subsystem

224 Hydrography

Hydrographic features that occur in the vicinity of the Survey Area are described in Table 2
and shown in Map 3 (DWER, 2018).

Table 2: Hydrographic features in the vicinity of the Survey Area

Hydrographic feature ‘ Description

Hill River Watercourse — major, non-perennial

Geomorphic wetland features that occur in the vicinity of the Survey Area are described in
Table 3 and shown in Map 3 (DBCA, 2017).

4 e:;
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Table 3: Geomorphic Wetland features in the vicinity of the Survey Area

Hydrographic feature Description

Hill River Permanently inundated freshwater river (salinity 2.7 at 16.3 degrees, water
depth 40cm and pH 8.2 at 16.3 degrees). Primary Vegetation consists of
Juncus / Lepidosperma / Baumea sedgeland. Only wetland on interface of
Bassendean and Spearwood systems, P2 flora, waterbird breeding.
Managed for conservation by the Department of Environment and
Conservation.

Paluslope Seasonally waterlogged paluslope. Primary vegetation consists of
Melaleuca closed scrub / heath. Breeding sites for 4 species of native
waterbirds. Managed for conservation by the Department of Environment
and Conservation.

225 Pre-European Vegetation

The major source of data for pre-European vegetation mapping in Western Australia is the
published and unpublished mapping of J. S. Beard at 1:250,000 scale. These vegetation
types were later refined by Shepherd, Beeston, and Hopkins (2002), resulting in 819
Vegetation Association-level units, and a subsequent reclassification resulted in the creation
of over 2,175 finer-scale System Associations (Beard et al., 2013). One System Association
is mapped within the Survey Area (Table 4). Representation of this System Association at a
state, regional, and local level is shown in Table 5 (Government of Western Australia, 2019).

Table 4: Vegetation System Associations within the Survey Area

Area (ha) and
Description percentage of
Survey Area

Jurien_1029 Mixed heath with scattered tall shrubs Acacia spp., 30 ha (100%)
Proteaceae and Myrtaceae.

System

Association

Table 5: Representation of System Associations within the Survey Area at a state,
regional, and local level

System Managed in

Association | Pre-European Current (ha) Remaining DBCA lands Within Survey

(LE)) (%) Area (%)*

(%)*

Representation across Western Australia

1029 71,035.87 51,221.57 72.11 29.00 0.04
Representation across the Swan Coastal Plain Bioregion

1029 68,329.04 49,086.11 71.84 27.96 0.04
Representation across the Swan Coastal Plain 2 Subregion

1029 68,329.04 49,086.11 71.84 27.96 0.04
Representation across the Shire of Gingin

1029 71,0.35.87 51,221.57 7211 29.00 0.04

*as a portion of the current extent
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2.2.6 Conservation Areas and Environmentally Sensitive Areas

Conservation areas consist of areas protected for the purpose of conservation, including but
not limited to National Parks, Nature Reserves, Conservation Parks, and Regional Parks.
The Survey Area does not intersect any conservation areas (DBCA, 2023a, 2023b).
Environmentally Sensitive Areas (ESAs) are declared by the Department of Water and
Environmental Regulation (DWER) to prevent the degradation of important environmental
values such as Threatened flora, Threatened Ecological Communities (TECs), or significant
wetlands. The Survey Area does not intersect any mapped ESAs (DWER, 2021).

Nearby conservation areas and ESAs are listed below:

2.2.7

Southern Beekeepers Nature Reserve (R 36053), vested under the Conservation
Commission of WA is located 500 m to the east of the Survey Area (Map 4).

Un-named Nature Reserve (R 33287), vested under the Conservation Commission of
WA is located 2.4 km to the northeast of the Survey Area.

Jurien Bay Marine Park (M8), vested under the Marine Parks and Reserves Authority
is located 2.7 km to the west of the Survey Area.

Un-named Nature Reserve (R 48718), vested under the Conservation Commission of
WA is located 3.5 km south of the Survey Area.

Jurien Conservation Park (R 48717), vested under the Conservation Commission of
WA is located 5 km northeast of the Survey Area.

Boullanger, Whitlock, Favourite, Tern & Osprey Islands Nature Reserve (R 29251),
vested under the National Parks and Nature Conservation Authority is located 6.4 km
west of the Survey Area.

Essex Rocks Nature Reserve (R 29257), also an ESA, vested under the
Conservation Commission of WA is located 6.5 km west of the Survey Area.

Drovers Cave National Park (R 31302), also an ESA, vested under the Conservation
Commission of WA is located 7.5 km north of the Survey Area.

Escape Island Nature Reserve (R 44683), vested under the Conservation
Commission of WA is located 7.7 km to the west of the Survey Area.

Hill River Nature Reserve (R 36093), also an ESA, vested under the Conservation
Commission of WA is located 8.9 km northeast of the Survey Area.

Beekeepers Nature Reserve (R 24496), also an ESA, vested under the Conservation
Commission of WA is located 9.3 km northwest of the Survey Area.

Indigenous Land Rights

The Survey Area falls within the South West Settlement jurisdiction area (NNTT, 2017) and
has four native title determinations over the area (Landgate, 2023a):

Harris Family (NNTT no. WC1996/041).
Southern Noongar (NNTT no. WC1996/109).
Yued (NNTT no. WC1997/071).

Gnaala Karla Booja (NNTT no. WC1998/058).

There is one Indigenous Land Use Agreements (ILUAs) over the Survey Area (Landgate,
2023b):

Yued ILUA (NNTT no. WI2015/009).

: 3
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3.0 Methods

The surveys documented in this report were undertaken in accordance with relevant EPA
and DCCEEW guidelines (see Section 2.1).

3.1 Desktop Assessment

311 Literature Review

Background information on the Survey Area and surrounds (the Desktop Study Area) was
compiled prior to the field survey. The literature review considered a selection of relevant
reports detailing assessments undertaken in the region that were either publicly available
from sources such as the Index of Biodiversity Surveys for Assessments (IBSA) website, the
EPA Consultation Hub, or internet searches, or provided by the client. These reports are
listed below in order of distance from the current Survey Area, summarised in Appendix B:

« Cervantes — Jurien Coastal Road: Consultative Environmental Review (Ecologia,
1997), adjacent the Survey Area (Cervantes to Jurien Bay Indian Ocean Drive)

« Level 2 Flora and Vegetation Survey — North Perth Mineral Sands Project (Single
Phase) (360 Environmental, 2012a), 23 km southeast of the Survey Area and 19 km
southeast of Cervantes

o Level 2 Vertebrate Fauna Survey (Single Phase) — North Perth Mineral Sands
Project (360 Environmental, 2012b), 23 km southeast of the Survey Area

o Atlas Project — Detailed Fauna Assessment (Spectrum Ecology & Spatial, 2021), 23
km southeast of the Survey Area

« Warradarge Wind Farm Flora, Vegetation and Fauna Assessment (Biota
Environmental Sciences, 2012), 30 km north of the Survey Area, 19 km northeast of
the Brand Hwy and Coorow-Green Head Road intersection

o EP3 Study Area — Eneabba Flora and Vegetation Desktop Assessment (Umwelt
Environmental, 2021), 46 km northeast of the Survey Area, adjacent the town of
Eneabba

« Waddi Wind Farm Project — Cataby Supplementary Flora, vegetation and fauna
survey (Ecologia, 2016), 48 km southeast of the Survey Area

« Yandin Wind Farm Flora, Vegetation and Avifauna Assessment (Ecologia, 2017), 50
km southeast of the Survey Area
3.1.2 Database Searches

Database searches were undertaken to compile a list of flora and fauna known to occur in
the Desktop Study Area and identify significant flora, fauna, and ecological communities with
potential to occur within the Survey Area (Table 6).

Table 6: Database search details

Date
received

Buffer around
the Survey Area

‘ Search target ‘

Database name ‘

Threatened and Priority Ecological 15 July TECs and PECs 25 km
Communities database search (28-0725EC) 2025
(DBCA, 2025b)
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Date Buffer around
Database name received Search target the Survey Area
Threatened and Priority Flora (TPFL) 15 July Threatened and 25 km
database search (50-0725FL) (DBCA, 2025 Priority flora
2025d)
Western Australian Herbarium Flora 15 July Threatened and 25 km
database search (50-0725FL) (DBCA, 2025 Priority flora
2025e)
Threatened and Priority Fauna including 15 July Threatened and 50 km
black cockatoo-specific database search 2025 Priority fauna
(53-0725FA) (DBCA, 2025c)
Protected Matters Search Tool (PMST) 22 July Threatened flora, 25 km
(DCCEEW, 2025) 2025 fauna, and
ecological
communities
NatureMap (DBCA, 2025a) 15 July Flora and fauna 10 km
2025
Atlas of Living Australia (ALA, 2025) 4 August Flora and fauna 10 km
2025

3.1.3 Likelihood of Occurrence

Significant flora and fauna taxa identified during the desktop assessment were assessed to
determine the likelihood of their occurrence within the Survey Area before and after the field
survey. The assessment used the likelihood of occurrence criteria presented in Table 7.

Birds listed as Marine only under the EPBC Act were not considered significant because the
Marine listing does not constitute a matter of national environmental significance (MNES)
and includes common terrestrial bird taxa such as the Magpie-lark (Grallina cyanoleuca) and
Welcome Swallow (Hirundo neoxena). Taxa assessed as having a low likelihood of
occurrence are not discussed in further detail.

Table 7: Likelihood of occurrence criteria

Rank ‘ Criteria

Recorded The taxon was recorded within the Survey Area during the current survey.

The taxon has been previously recorded within the Survey Area, and, for
Previously Recorded | fauna, the taxon has been recorded within the Survey Area in the last 15
years.

Suitable habitat is present within the Survey Area, and:
High e For flora, the taxon has been recorded within 5 km of the Survey Area.

(Likely to occur) e For fauna, the taxon has been recorded within the Desktop Study Area
more than once in the last 15 years.

Suitable habitat is marginal or limited in extent within the Survey Area, or
suitable habitat is present within the Survey Area, and:

Medium e For flora, the taxon has not been recorded within 5 km of the Survey
(May occur) Area, however it has been recorded within 15 km of the Survey Area.

e For fauna, the taxon has not been recorded within the Desktop Study
Area more than once in the last 15 years.

: 3
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Criteria

Suitable habitat is not present within the Survey Area, or the Survey Area is
Low outside the taxon’s known distribution, or the taxon is very infrequently
(Unlikely to occur) recorded in the locality and only likely to occur as a transient or vagrant, or
the taxon is believed to be extinct or locally extinct.

3.1.3.1 Black Cockatoo Desktop Assessment

In addition to the general Desktop Assessment outlined above, a black cockatoo-specific
desktop assessment was undertaken prior to the field survey. Modelled distributions and
previous records, including known or potential breeding and roosting sites, of the three
threatened black cockatoo taxa were reviewed (DAWE, 2022; DBCA, 2024).

3.2 Field Survey

3.21 Survey Timing, Field Personnel and Licences

A single spring season field survey was undertaken from 1-3 September 2025. Survey effort
is illustrated in Map 5 with details of field personnel, including their level of experience, role,
and flora collection licence number are below in Table 8.

Animal ethics approval was obtained under scientific use licence number U336 / 2023 - 2025
and permit number WAEC 23-11-67.

Table 8: Field personnel

Personnel ‘ Experience | Licence ‘ Role ‘
Senior Botanist /
Grant Buller 5 years FB62000321 Field Lead
Poppy Walker 7 years FB62000305 Associate Ecologist

3.2.2 Weather Conditions

Weather conditions during the fauna survey are presented in Table 9. Daily temperature and
rainfall data is from the Jurien Bay Weather Station (Station 009131) (BoM, 2025). Weather
conditions can impact potential detection of fauna taxa during a survey.

Table 9: Field survey weather conditions

Temperature (°C)

Date T o Rainfall (mm)
01/09/2025 5.2 23.9 0
02/09/2025 7.0 23.9 0
03/09/2025 7.0 20.3 0

3.3 Flora and Vegetation

3.31 Establishment of Flora Sites

Indicative site selection was undertaken prior to the survey based on aerial photography and
available literature. The number and locations of flora sites were then adjusted on site to

9 3
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achieve sites most representative of the vegetation present. Where possible, at least three
flora sites were established in each vegetation type within the Survey Area.

Flora sites consisted of 10 x 10 m quadrats, measured out using measuring tapes, and with
corners aligned to northwest, northeast, southeast and southwest. As a minimum, the
northwest corner of each quadrat was demarcated with an aluminium fence dropper and
where possible a fence dropper was also installed in the southeast corner. A comprehensive
list of the flora present at the time of sampling was recorded for both quadrat and relevé
sites.

Flora site locations were recorded using a GPS-enabled handheld device, with points
recorded at each corner of a quadrat, the start and finish point of linear relevés, and the
central point of circular relevés. The following information was recorded at each flora site:

« Site code.
« Date and personnel.
« Landform and soil description.

« Relevant site descriptors including, slope, aspect, litter cover, bare ground cover, and
fire history.

« Inventory of vascular flora including the approximate average height and percentage
foliar cover for each taxon.

« Vegetation description in accordance with the National Vegetation Information
System (NVIS) Level 5 ‘association’ whereby the dominant growth form, height,
cover, and species (three species) for the three traditional strata (upper, mid, and
ground) are described.

« Vegetation condition in accordance with the South-West Botanical Province
vegetation condition scale.

« Evidence of disturbance (for example clearing, rubbish, feral animals, weed
incursion, and evidence of feral animals and dieback) where present.

« Photograph of the vegetation occurring within the site.

A total of eight flora sites (all quadrats) were established within the Survey Area. An
additional 30 mapping notes were completed to aid vegetation mapping. Flora site locations
are shown on Map 5.

3.3.2 Opportunistic Flora

Flora taxa observed outside flora sites were recorded opportunistically. When significant
flora, Declared Pests (DPs), or WoNS were encountered opportunistically, a GPS location
and count of the individuals present was recorded.

3.3.3 Targeted Searching

Prior to the survey a list of significant flora taxa with the potential to occur within the Survey
Area was compiled (see Section 3.1.3). Field personnel familiarised themselves with
photographs, reference samples, and descriptions of these taxa before conducting the
survey.

Targeted searching was undertaken within habitat suitable for significant flora. Potential
habitat within the proposed footprint was prioritised over areas outside the proposed
footprint.

3%
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When Threatened or Priority flora were encountered in the field a GPS location was taken
and a count of individuals was recorded, followed by a search in the local vicinity to
determine if any other individuals were present nearby and delineate population boundaries
where relevant and possible. Specimens of potential significant flora that could not be
identified in the field were collected for identification and lodgement at the Western
Australian Herbarium (WAH).

3.34 Vegetation Type and Condition Mapping

Vegetation type and condition mapping was initially conducted in the field with boundaries
delineated over aerial photography at a scale of 1:1,000. Vegetation types were refined
based on taxonomic identification of flora collections and mapping notes taken during the
field survey. Further validation of vegetation types was undertaken using multivariate
analysis of data collected from the quadrats. Vegetation condition mapping was refined
based on site data and mapping notes. Polygons were digitised using GIS software.

Where significant vegetation was encountered, personnel mapped the extent of this
vegetation through the use of mapping notes and GPS track logs.

3.3.5 Taxonomy and Nomenclature

Where field identification of plant taxa was not possible, specimens were collected for
identification using WAH resources. Identification of flora collections was completed by
experienced taxonomist Frank Obbens.

FloraBase (DBCA, 2026a) was used to determine the conservation status and known
distribution of each taxon. The control status of introduced flora was sourced from the WoNS
list and declared plants list (DPIRD, 2025; CISS, 2026).

Any significant flora taxa, including potential Threatened and Priority taxa, range extensions,
and potential new taxa, were submitted to the WAH for verification and lodgement. Where
relevant, Threatened and Priority Flora Report Forms (TPFRFs) were submitted to DBCA.

3.3.6 Statistical Analyses

3.3.6.1 Vegetation Type Validation

Multivariate analysis to validate vegetation types was undertaken using PRIMER version 7.
A comparison of the similarity of floristic composition between flora sites based on species
presence or absence was undertaken using the Bray-Curtis similarity index. Vegetation
types were defined based on approximately 50-64% similarity and distinguished visually in a
dendrogram cluster analysis. The analysis was undertaken on a data matrix comprising 53
vascular flora taxa and eight flora sites. Singletons (flora taxa recorded at only one site) were
excluded from the analysis as they can result in bias due to the Bray-Curtis coefficient and
grouping properties. Unidentified or partially identified flora taxa were removed based on
their ambiguity; exceptions were made for taxa that could not be identified but were
confirmed to be the same across multiple sites. Introduced taxa were also excluded as their
presence is typically associated with a disturbance rather than representative of a vegetation

type.

3.3.6.2 Floristic Community Type Analysis

Multivariate analysis for Floristic Community Type (FCT) analysis was undertaken using
PRIMER version 7. A comparison of the similarity of floristic composition between quadrat
data from the field survey and quadrat data compiled between 1990 and 1996 (Keighery et
al., 2012) based on species presence or absence was undertaken using the Bray-Curtis

3%
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similarity index. The Keighery et al. (2012) dataset combines a total of 1098 sites across the
Swan Coastal Plain (SCP) and is a publicly available standardised regional vegetation
dataset. Where possible, quadrats established within the Survey Area were matched with
analogous FCTs as presented in the Keighery et al. (2012) dataset to aid in determining the
vegetation type and the significance of the vegetation. Unidentified or partially identified flora
taxa were removed based on their ambiguity.

3.3.6.3 Threatened Ecological Community (TEC) Assessment

Further validation of the FCT analysis was undertaken with an assessment against key
diagnostic criteria in the Approved Conservation Advice for the 'Honeymyrtle shrubland on
limestone ridges of the Swan Coastal Plain Bioregion’ (DCEEW, 2023). Additional contextual
information such as the presence of indicator species, soil types, landform position, and
knowledge of regional occurrences was used as part of the assessment process.

3.3.6.4 Species Accumulation Curve

A species accumulation curve was plotted using PRIMER version 7 to determine the
adequacy of the survey. The treatments comprised Sobs (Mao Tao), which effectively
smooths the curve of observed species by simulating an infinite number of randomisations of
the sample order, and richness estimators Chao 1, Chao 2, Jacknife 1, Jacknife 2,
Bootstrap, and Michaelis-Menton to predict the theoretical maximum number of species that
could potentially be recorded. The species accumulation curve was calculated using
systematic sampling data from flora sites and does not include opportunistic flora records. All
identified flora taxa, including annual and perennial, within each flora site was used to
generate the species accumulation curve. Unknown flora taxa that could not be identified to
a species level were excluded unless it was unlikely to be confused with another species.

3.4 Fauna

3.41 Habitat Assessment and Mapping

Habitat assessments were undertaken in representative areas of fauna habitat within the
Survey Area to record habitat values. Where possible, at least one habitat assessment was
recorded within each habitat type. Habitat assessment locations are shown in Map 5.

The following information was collected at each habitat assessment locations using a GPS-
enabled handheld device:

« Site photo.

« Landform.

« Soil type and colour.

« Rock types, surface stone cover, and size classes.

« Key habitat and microhabitat features including leaf litter, logs, burrows, rocky
outcrops, rock crevices, hollows, and water sources.

« Habitat quality, fire history, and evidence of disturbance.
« General description of vegetation structure.

Fauna habitat mapping was based on a combination of field observations, habitat
assessment data, aerial imagery, and vegetation type mapping. Polygons were digitised
using GIS software.

3%
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3.4.2 Opportunistic Observations

Opportunistic observations of fauna were recorded throughout the Survey Area, including
primary evidence (direct sightings, calls, remains) and secondary evidence (tracks, scats,
diggings).

3.4.3 Black Cockatoo Habitat Assessment

A black cockatoo habitat assessment was undertaken to assess breeding, night roosting,
and foraging habitat values for Carnaby’s Cockatoo (Zanda latirostris). Foraging habitat
values were not calculated for Baudin’s Cockatoo (Zanda baudinii), or Forest Red-tailed
Black Cockatoo (Calyptorhynchus banksii naso) as the Survey Area lies outside their current
known range.

3.4.3.1 Breeding Habitat

Black cockatoo breeding habitat constitutes any habitat that contains potential, suitable, or
known nesting trees (DAWE, 2022). Potential, suitable, and known nesting trees were
assessed in accordance with DAWE (2022) and given a ranking of 1 to 5 based on the black
cockatoo nesting tree ranking system developed by Bamford Consulting Ecologists:

« Known nesting tree:

o Tree with active nest observed. Adult or immature bird seen entering or emerging
from hollow.

o Tree contains at least one large, suitable’ hollow with visible with chew marks
around entrance.

« Suitable nesting tree:

o Tree contains at least one large, suitable hollow that is for nesting by black
cockatoos but no chew marks are present, or a potential suitable hollow is
present as suggested by the structure of the tree, such as large broken branches.

« Potential nesting tree:

o Tree contains at least one large hollow or a potential large hollow is present as
suggested by the structure of the tree, however the hollow is not the preferred
angle for black cockatoos.

o Tree is of a suitable diameter as breast height (DBH)? to develop a nest hollow,
however tree lacks large hollows or broken branches that might have large
hollows.

1 Suitability of a hollow is contingent on its physical dimensions and orientation. Suitable hollows are usually
oriented upwards, above 3 m high, and have an estimated opening diameter of greater than 100 mm (Saunders,
Mawson and Dawson, 2014).

2 Suitable DBH to develop a nest hollow is greater than 500 mm for most tree species. Trees with a DBH of 300 —
500 mm were also recorded due to their potential to develop hollows in future. DBH was measured approximately
1.3 m above the ground, except in instances where trees had swelling or forking at breast height, in which case
the diameter measurement was taken just above the swelling or forking. In instances where trees had multiple
stems at breast height, the stem with the largest diameter was recorded.

3%
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3.4.3.2 Night Roosting Habitat

Potential black cockatoo roosting habitat consists of tall trees, particularly when they occur
near water sources (for Carnaby’s Cockatoo and Baudin’s Cockatoo) or on the edges of
large forests (for Forest Red-tailed Black Cockatoo) (DAWE, 2022). Areas containing tall
trees suitable for black cockatoo roosting were identified and recorded. If observed,
evidence of black cockatoo roosting, which typically consists of large amounts of scat with
occasional feathers at the base of trees, was recorded.

3.4.3.3 Foraging Habitat

Foraging habitat was assessed based on the presence and coverage of known foraging
plants for black cockatoos as outlined in the Referral guideline for 3 WA threatened black
cockatoo species (DAWE, 2022) or other available literature. Foraging habitat was mapped
and classified using the Foraging Habitat Scoring Tool (DAWE, 2022) and Habitat Scoring
System (DCCEEW, 2023). For the purposes of referral to the Minister for the Environment,
the Foraging Habitat Scoring Tool is to be applied once to the entire impact area of a
proposed action, even if there is more than one type of foraging habitat (DAWE, 2022).

If observed, evidence of black cockatoo foraging, including direct observations of foraging
and chewed foraging material (e.g. nuts or cones) was recorded.

344 Identification and Taxonomy

Terrestrial vertebrate fauna taxa were identified in the field and released on site. Where
there was doubt on a species name (through subsequent name changes or taxonomic
reviews), an effort was made to determine the current scientific name for each taxon.
Taxonomy and nomenclature in this report follows the Checklist of the Terrestrial Vertebrate
Fauna of Western Australia (WAM, 2025) where relevant.

3.5 Limitations

Limitations and constraints of the flora, vegetation, and fauna survey are detailed below in
Table 10.

Table 10: Limitations and constraints associated with the survey

Variable D.egreg e Potential constraints on survey outcomes
limitation
Availability of data None Sufficient data and information, including regional and local
and information contextual information, was available to complete the scope
of the survey.
Competency and None The survey was undertaken by a team with extensive
experience of the experience undertaking similar scopes within the bioregion.

survey team e Grant Buller, Senior Botanist — 5 years' experience

e Poppy Walker, Associate Zoologist — 7 years' experience

The proportion of None Of the 129 flora taxa recorded, 15 specimens (11.6%), could
flora and fauna not be identified to species level because they were either
identified, recorded, sterile at the time of the survey or collection material was

or collected insufficient. The unidentified flora specimens were not

analogous to significant flora taxa.

Of the 17 fauna taxa recorded, one taxa, could not be
identified to species level due to call similarity.

3%
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Variable

Degree of
limitation

Potential constraints on survey outcomes

Scope of the survey

None

The scope of the survey was limited to vascular plants and
terrestrial vertebrate fauna. No further exclusions were made
within these groups.

Adequacy of the
survey intensity and
proportion of survey
achieved

None

A minimum of three quadrats were installed within each
vegetation type. Additional survey effort may yield additional
flora and fauna taxa, however, sufficient time and effort was
allocated to the survey given the size and complexity of the
Survey Area and the expected level of survey intensity.

Access problems

None

The Survey Area was sufficiently accessed by vehicle and on
foot.

Timing, weather, and
season

None

The recommended primary survey period for flora and
vegetation within the South-west Botanical Province occurs
from September to November. The flora and vegetation
survey/s (1 — 3 September 2026) was undertaken within the
recommended primary survey period.

The recommended primary survey periods for the Southern
broad climatic regions are:

e Amphibians — May-August (autumn-winter breeders),
November-December (summer breeders).

e Birds — September-December (most bush birds),
November-March (migratory birds).

e Mammals — September-December.

e Reptiles — October-December (primary survey), February-
March (secondary survey).

The fauna survey (1 — 3 September 2026) was undertaken
within the recommended primary survey period for mammals,
birds and amphibians.

Disturbance that may
have affected the
results of survey

None

Areas of disturbance associated with clearing for tracks and
previous mining were present within the Survey Area but were
not a limitation on the results of the survey.

Problems with data
and analysis,
including sampling
biases

None

Species accumulation curves provide an indication of survey
adequacy at each sampling location but do not necessarily
reflect survey adequacy across the entire Survey Area,
however, this is not considered a limitation on the survey
outcomes.

Survey effort for significant flora and fauna taxa was
concentrated in preferred habitats. This may introduce a bias
where the use of non-preferred habitat is underrepresented,
however, this is not considered a limitation on the survey
outcomes.

3%
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4.0 Results
4.1 Flora and Vegetation
411 Desktop Assessment

The database searches and literature review identified 133 significant flora taxa occurring
within the Desktop Study Area, comprising:

e 14 Threatened taxa
o Four Priority 1 taxa
e 36 Priority 2 taxa
e 54 Priority 3 taxa
e 25 Priority 4 taxa

Key findings of the literature review are summarised in Appendix B, and database search
results are summarised in Appendix C and presented in Map 6.

A total of four significant ecological communities were identified within the Desktop Study
Area (Table 11). Significant ecological communities identified by database searches are
presented in Map 6.

Table 11: Significant Ecological Communities in the vicinity of the Survey Area

Approx.
. . Federally Distance
Community Name State Listed Listed from Survey
Area (km)
Tuart (Eucalyptus gomphocephala) woodlands and Priority 3 Critically 8 km south-
forests of the Swan Coastal Plain Endangered southeast
Banksia Woodlands of the Swan Coastal Plain Priority 3 Endangered 9 km east
ecological community (part of)
Subtropical and Temperate Coastal Saltmarsh Priority 3 Vulnerable 16 km
northwest
Stromatolite community of stratified hypersaline BCA Critically - 18 km south
coastal lake (Lake Thetis) Endangered

41.1.1

Significant Flora Potentially Occurring Within the Survey Area

The pre-survey likelihood of occurrence identified that of the 133 significant flora taxa

identified by the desktop assessment:

¢ Eight taxa were considered to have a high likelihood of occurrence.

e 42 taxa were considered to have a medium likelihood of occurrence.

« The remaining 83 taxa were considered to have a low likelihood of occurrence or

unknown based on information availability.

Following the survey, the likelihood of occurrence assessment identified that:

e Two taxa were recorded within the Survey Area.

¢ No taxa were considered to have a high likelihood of occurrence.

16
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« Eight taxa were considered to have a medium likelihood of occurrence.

The remaining 123 significant flora taxa were assessed as having a low likelihood of
occurrence within the Survey Area.

The complete results of the pre-survey and post-survey significant flora likelihood of
occurrence assessment are provided in Appendix C.
4.1.2 Floristic Composition

The field survey recorded a total of 129 taxa from 94 genera across 45 families (Appendix
D). The most abundant genus was Acacia (5 taxa) and Hakea (4 taxa), while the most
diverse families were Fabaceae (15 taxa), Proteaceae (12 taxa), and Asteraceae (10 taxa).

41.3 Significant Flora

4.1.3.1 Threatened and Priority Flora Recorded Within the Survey Area

Two Priority flora taxa were recorded within the Survey Area and one Priority species was
recorded just outside the Survey Area (Table 12, Map 7). Threatened and Priority Flora
Report Forms have been submitted to DBCA and are provided in Appendix E. No
Threatened flora taxa were recorded.

Table 12: Threatened and Priority flora recorded within or adjacent to the Survey Area

Quadrat or Location and
Taxon (status) Opportunistic | estimated number of Habitat/landform
individuals/cover
Acacia lasiocarpa var. JBQO1 JBQO1 - 1% Banksia leptophylla var.
lasiocarpa Cockleshell JBQO2 JBQO2 — 1% cygnorum, Hibbertia
variant (E.A. Griffin 2039) JBQO3 JBQO3 — 2% hyperICOIdgs low _shrubland
on undulating plains
JBQO4 JBQO4 — 2%
JBQO5 JBQO5 — 1%
JBQO6 JBQO6 — 0.5%
JBQO8 JBQO8 — 1%
Beyeria cinerea subsp. JBQO1 and JBQO1 — 0.5% Melaleuca huegelii-M.
cinerea (P3) JBQOS o systena shrublands of
JBQO8 - 0.1% limestone ridges
Dampiera tephrea (P3) Banksia leptophylla var.
- g cygnorum, Hibbertia
Opportunistic Opportunistic - 35 hypericoides low shrubland
on undulating plains

41.4 Introduced Flora

A total of 10 introduced taxa were recorded within the Survey Area, representing 7.6 % of
the total taxa recorded (Table 13). None are listed as Declared Pests under the BAM Act or
are listed as a WoNS.
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Table 13: Introduced flora taxa recorded within the Survey Area

Taxon Common name Status under BAM Act WoNS
Amaranthus ?viridis Green Amaranth Permitted — s11 No
Avellinia festucoides - Permitted — s11 No
Brassica tourneforti Mediterranean Turnip Permitted — s11 No
Ehrharta calycina Perennial Veldt Grass Permitted — s11 No
Ficinia marginata Coarse Club Rush Permitted — s11 No
Hypochaeris radicata Flat Weed Permitted — s11 No
Lysimachia arvensis Pimpernel Permitted — s11 No
Raphanus raphanistrum Wild Radish Permitted — s11 No
Sonchus oleraceus Common Sowthistle Permitted — s11 No
Ursinia anthemoides Ursinia Permitted — s11 No

415 Unconfirmed Flora

Fifteen specimens (11.5% of the taxa recorded) could not be identified to species level
because the taxa were sterile at the time of the survey (Appendix D). Of these specimens,
two were identified to family level, seven were identified to genus level, and six were
tentatively identified to species level. Six unconfirmed flora taxa may represent duplicates of
taxa that were confirmed within the Survey Area.

None of the unconfirmed flora taxa were analogous to significant flora taxa identified by the
desktop assessment.
4.1.6 Vegetation Types

Two vegetation types were described and mapped across two broad landforms within the
Survey Area (Table 14; Map 7).

Detailed site sheets for each quadrat are provided in Appendix F.
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4.1.7 Vegetation Condition

Vegetation condition within the Survey Area ranged from Degraded to Excellent, with the
majority (85.57%) being in Excellent condition (Table 15; Map 8).

Evidence of disturbance was primarily associated with weeds, human access, and previous
clearing for tracks and mining. Cleared areas, which comprised 1.44 ha (4.80%), were not
assessed for vegetation condition as they were devoid of natural vegetation. The 0.99 ha
area proposed for the pit expansion consisted of vegetation in Excellent condition.

Table 15: Summary of vegetation condition within the Survey Area

Vegetation condition Area (ha) Percentagfe:f SR

Excellent 25.70 85.57
Very Good 0.33 1.09
Good 212 7.05
Degraded 0.45 1.49

Subtotal 28.59 95.20

Cleared Areas 1.44 4.80
Total 30.03 100

41.8 Multivariate Analysis

Site-by-site floristic composition analysis was conducted using presence/absence to produce
vegetation type groupings. Where necessary, site contextual information (soil, landform,
outcropping) was used to delineate final vegetation types. A dendrogram cluster output
showing the vegetation types is shown in Appendix G.1. The following observations were
made from the analysis:

e Sites JBQO3, JBQO4, JBQO5 and JBQO6 grouped cohesively within the BIHh vegetation
type with an average similarity of 66.74%. As expected, the dominant shrub species
recorded within these sites were the main contributors towards the grouping in the
analysis: Banksia leptophylla var. melletica, Calothamnus quadrifidus subsp.
quadrifidus, Melaleuca systena and Hibbertia hypericoides subsp. hypericoides.

e Sites JBQO1, JBQO2, JBQO7, and JBQO8 grouped together to form MhMs at a similarity
of 59.74%. JBQO2 was grouped separately by the analysis, which may have been due
to more influence from the surrounding BIHh vegetation type; JBQ02 was lower down in
the landscape compared with the other three sites in MhMs, which were more
associated with limestone ridges/outcropping.

Selected inputs and outputs of the floristic analysis are presented in Appendix G.2.

41.9 Floristic Community Type (FCT) Analysis

Nearest neighbour statistical analysis of the flora site data identified six SCP floristic
community types (FCT) from Keighery et al. (2012) as having the highest similarity to the
sites established within the Survey Area (Appendix G.3):

e« FCT 24 — Northern Spearwood shrublands and woodlands (P3, EN).
« FCT 26a — Melaleuca huegelii - M. systena shrublands of limestone ridges (TEC).
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« FCT 26b — Woodlands and mallees on limestone.
« FCT 27 — Species poor mallees and shrublands on limestone.

o« FCT 28 — Spearwood Banksia attenuata or Banksia attenuata-Eucalyptus
woodlands.

« FCT 29b — Acacia shrublands on taller dunes (P3).

Nearest neighbour similarity from the FCT analysis indicated that four sites — JBQO01,
JBQO02, JBQO7 and JBQO8 — had highest similarity to FCT 26a (Table 16), one of six FCTs
listed as occurring on the Spearwood dune system (Keighery et al. 2012). FCT 26a is the
State-listed ‘Melaleuca huegelii - M. systena shrublands of limestone ridge’ (Swan Coastal
Plain Community type 26a — Gibson et al. 1994)’ TEC (Luu and English, 2005), which also
represents the Federally-listed ‘Honeymyrtle shrubland on limestone ridges of the Swan
Coastal Plain Bioregion’ TEC (DCEEW, 2023) (see Section 4.1.10).

Other outcomes from the nearest neighbour analysis were:

e Sites JBQO5 and JBQO6 were most analogous to FCT 28 Spearwood Banksia
attenuata or Banksia attenuata-Eucalyptus woodlands, though similarity was
relatively low (<25%) (Table 16).

e Sites JBQO3 and JBQO4 aligned with four different FCTs at less than 30% similarity
(Table 16).

The four sites that aligned to FCT 26a are likely to represent this FCT, and thus the TEC.
This was further validated by an assessment against the key diagnostic criteria outlined in
the Approved Conservation Advice for the Honeymyrtle shrubland on limestone ridges of the
Swan Coastal Plain Bioregion (DCEEW, 2023), using key contextual information to inform
the assessment (Appendix G.4; see also Section 4.1.10.1).

Sites JBQO5 and JBQO6 had highest similarity to FCT 28, which is a component of the
Banksia woodlands on the Spearwood dunes (Gibson et al., 1994). Whilst the two sites
shared some understorey indicator species with FCT 28 (e.g. Hibbertia hypericoides subsp.
hypericoides), they lacked the necessary indicator species such as Banksia attenuata,
Eucalyptus marginata or Corymbia calophylla to conclusively classify FCT 28.

JBQO3 and JBQO4 were most analogous to the Keighery et al (2012) sites that represented
FCT 26b ‘Woodlands and mallees on limestone’ and FCT 29b ‘Acacia shrublands on taller
dunes’ (P3), respectively (Table 16). However, FCT 29b is more likely to be centred on the
Quindalup dune system rather than the Spearwood dune system (Keighery et al., 2012), and
is therefore unlikely to represent JBQ04. FCT 24 — the Northern Spearwood shrublands and
woodlands (P3, EN) — also shared some similarity with JBQO04, sharing heathland taxa such
as Banksia sessilis var. cygnorum (formerly Dryandra sessilis) and Calothamnus quadrifidus
subsp. quadrifidus. However, the distribution for FCT 24 lies significantly further south of the
very northern extent of the SCP dataset, and this likely excludes classifying FCT 24 to site
JBQOA4.

Given the distance between the most northerly distribution of the SCP dataset from the
Survey Area (approximately 80 km), this may partly account for the low similarity
percentages in the nearest neighbour analysis, particularly for sites JBQ03-06. As a result,
these four sites could not be conclusively assigned FCTs. Sites JBQ01, JBQ02, JBQO7 and
JBQO8 have been assigned FCT 26a (Melaleuca huegelii - M. systena shrublands of
limestone ridges) based on the outcome of the FCT analysis (Table 16). The full outcome of
the FCT analysis and nearest neighbour analysis — including FCTs excluded from the full
FCT comparison is shown in Appendix G.3.

Selected inputs and outputs of the FCT analysis are presented in Appendix G.2.
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Table 16: Floristic community analysis of flora sites within the Survey Area

Nearest Neighbour Analysis

Flora Site | Similarity FCT Comparison
o

JBQO1 33 YAN-24 26a Melaleuca huegelii - M. systena shrublands
3243 SHE-5 26a of limestone ridges
32.00 NEER-10 24

JBQO2 23.88 YAN-15 26a Melaleuca huegelii - M. systena shrublands
23.33 YAN-13 26a of limestone ridges
23.19 Guild06 29b

JBQO3 28.95 WABL-3 26b Not assigned
25.64 wilb04 26b
25.35 SHE-4 26a

JBQO4 29.41 Guild02 29b Not assigned
28.57 bold12 24
26.67 SEAB-6 28

JBQO5 23.53 YAN-8 28 Not assigned
21.92 YAN-11 26b
21.74 NEER-7 24

JBQO6 24.49 wilb06 28 Not assigned
23.76 Hepb01 28
22.86 SEAB-6 28

JBQO7 30.99 YAN-24 26a Melaleuca huegelii - M. systena shrublands
2813 BOLD-2 24 of limestone ridges
28.57 WHILL-4 27

JBQO8 31.58 SHE-5 26a Melaleuca huegelii - M. systena shrublands
31.25 Guildo2 29b of limestone ridges
31.17 YAN-24 26a

41.10 Significant Ecological Communities

State-listed Threatened Ecological Communities (TECs) are considered significant and are
protected as ESAs under the EP Act. In Western Australia, there are 69 recognised TECs,
many of which are also listed under the federal EPBC Act. Federally listed TECs are
considered Matters of National Environmental Significance (MNES).

Priority Ecological Communities (PECs) are ecological communities that do not currently
meet the criteria for listing as a TEC under the EP Act and are identified and managed by
the DBCA. PECs are listed under priority levels 1, 2 and 3 and are ranked in order of priority
for survey and/or definition of the community, and evaluation of conservation status, so that
consideration can be given to their eligibility as TECs (DBCA, 2023e).
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4.1.10.1 Threatened Ecological Communities

During the field surveys, it was evident that at least two clear vegetation types were present
within the Survey Area, one of them being a shrubland dominated by Melaleuca huegelii and
M. systena on exposed low limestone rises (MhMs). This vegetation comprised a mid to tall
shrubland of Melaleuca huegelii, Melaleuca systena and Banksia sessilis var. cygnorum over
low sparse Grevillea glabrilimba® and Acacia lasiocarpa var. lasiocarpa Cockleshelll variant
(E.A. Griffin 2039) (P2) shrubs over Desmocladus asper rushland and mixed forbs of
Daucus glochidiatus, Conostylis candicans subs. calcicola and Lomandra matritima.

Together, three separate patches of this community comprised 0.92 ha (3.05%) of the
Survey Area. An additional area comprising 1.765 ha, was also recorded outside the Survey
Area, and formed part of one of the three patches. It was also noted that the community
appeared to be present on the northern side of the east-west track, directly to the north of
this patch, although this was further outside the Survey Area and was not mapped.

Following the FCT analysis, vegetation type MhMs was considered to be analogous to
FCT26a ‘Melaleuca huegelii - M. systena shrublands of limestone ridge’ (Swan Coastal Plain
Community type 26a — Gibson et al. 1994)’. Given that FCT 26a also represents the
Federally-listed ‘Honeymyrtle shrubland on limestone ridges of the Swan Coastal Plain
Bioregion’ TEC (DCEEW, 2023), each of the three separate patches* — represented by the
four flora sites — were assessed against the key diagnostic criteria listed in the Approved
conservation advice for the TEC (DCEEW, 2023) (Appendix G.4).

Following the assessment, each of the three patches of vegetation type MhMs was
assessed as being representative of the Federal TEC (Appendix G.4), totalling an area of
2.68 ha. Mapping of the TEC patches is presented in Map 9, and a TEC/PEC Occurrence
Report Form (Appendix E) has been submitted to DBCA.

4.1.10.2 Other Significant Vegetation

The remaining vegetation type BIHh was considered significant for reasons other than listing
as a TEC or PEC. Vegetation type BIHh supported the Priority 2 Acacia lasiocarpa var.
lasiocarpa Cockleshelll variant (E.A. Griffin 2039), where it was found in each of the four
quadrats within this vegetation type at percentage covers of between 0.5% and 2%.

4111 Species Accumulation Curve

Analysis of systematic flora data for the Survey Area produced a Sobs curve that is
beginning to approach an asymptotic plateau (Figure 2). All richness estimators were
greater than the Sobs curve, indicating that the observed species richness was lower than
predicted by the analysis. The observed species richness for the Survey Area was 91,
whereas estimated species richness ranged from 103.9 (Bootstrap) to 133.4 (Jacknife2),
which suggests that approximately 68.2 to 87.6% of the theoretical maximum number of flora
species was recorded during the field survey (Table 17).

3 Grevillea glabrilimba was formerly known as G. preissii subsp. glabrilimba, which was part of the original
G. preissii complex, a typical component of the HSL TEC.

4 One of the patches extended outside the Survey Area, and formed part of Patch 1; this was assessed as one

Patch in the assessment.
1
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Figure 2: Flora species accumulation curve

Table 17: Flora species richness estimators

Observed species richness

Treatment Estimated species richness as a proportion of estimated
species richness
Chao 1 125.1 72.7%
Chao 2 125.1 72.7%
Jacknife 1 119.0 76.5%
Jacknife 2 133.4 68.2%
Bootstrap 103.9 87.6%
Michaelis-Menton 119.7 76.0%
4.2 Fauna

421 Desktop Assessment

The database searches and literature review identified 321 terrestrial vertebrate fauna taxa
occurring within the Desktop Study Area, comprising:

« 29 mammals, of which seven are significant.
« 215 birds, of which 58 are significant.

« 61 reptiles, of which seven are significant.

« 11 amphibians, of which none are significant.

Key findings of the literature review are summarised in Appendix B, a complete list of fauna
taxa recorded within the Desktop Study Area is presented in Appendix H, and database
search results are displayed in Map 10.
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4.21.1 Black Cockatoo Desktop Assessment

The Survey Area occurs within the modelled distribution of the Carnaby’s Cockatoo (DAWE,
2022). The DBCA database search results are presented in Map 11 and summarised below:

« A total of 624 black cockatoo records were identified, comprising 580 Carnaby’s
Cockatoo records, one Baudin’s Cockatoo record, and 43 White-tailed Black
Cockatoo (i.e. Baudin’s Cockatoo or Carnaby’s Cockatoo) records.

« Carnaby’s Cockatoo has been recorded 6.9 km north of the Survey Area in 2022,
Baudin’s Cockatoo has been recorded 8 km northwest of the Survey Area in 1958,
and White-tailed Black Cockatoo (i.e. Baudin’s Cockatoo or Carnaby’s Cockatoo) has
been recorded 28.4 km north of the Survey Area in 1980.

« 67 confirmed White-tailed Black Cockatoo (i.e. Baudin’s Cockatoo or Carnaby’s
Cockatoo) breeding sites occur within the Desktop Study Area, the closest of which is
27.5 km north of the Survey Area. All occurred in natural hollows.

« 36 potential White-tailed Black Cockatoo (i.e. Baudin’s Cockatoo or Carnaby’s
Cockatoo) breeding sites occur within the Desktop Study Area, the closest of which is
23.3 km northeast of the Survey Area. All occurred in natural hollows.

« 10 black cockatoo roost sites occur within the Desktop Study Area. Activity has been
recorded at all these roost sites since 2010. The nearest roost site is approximately
10.6 km north-northeast of the Survey Area.

Key findings of the literature review are summarised in Appendix B.

422 Fauna Habitats

Three fauna habitats (excluding cleared areas) were identified and mapped within the
Survey Area. Fauna habitats are presented in Map 12, described below in Table 18, and site
sheets for each habitat assessment are provided in Appendix I. Small discrepancies in
fauna habitat extents (i.e., not adding up to the exact area extent of the Survey Area) are
due to rounding. The 0.99 ha area proposed for the pit expansion was comprised entirely of
Proteaceae shrubland fauna habitat.
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4.2.3 Fauna Inventory

The fauna survey recorded a total of 16 native fauna taxa from 11 families. One introduced
fauna taxon was recorded, Rabbit (*Oryctolagus cuniculus), from scats. Fauna taxa recorded

during the survey are summarised in Table 19.

Table 19: Fauna diversity by evidence

Mammals

Scientific Name

Common Name

‘ Call ‘Sighting| Scat

Leporidae | *Oryctolagus cuniculus Rabbit
Birds

Gavicalis virescens Singing Honeyeater 2
Meliphagidae Lichmera indistincta Broyvn Honeyeater

Phylidonyris niger White-cheeked 10

Honeyeater
. Eolophus roseicapilla Galah 4

Cacatuidae Zanda latirostris Carnaby's Cockatoo 1
Corvidae Corvus orru Torresian Crow 2
Artamidae Gymnorhina tibicen Australian Magpie 2

Gerygone fusca Western Gerygone
Acanthizidae Sericornis maculatus Spotted Scrubwren

Calamanthus campestris Rufous Fieldwren 4
Maluridae Malurus sp.
Accipitridae Milvus migrans Black Kite 1
Casuariidae Dromaius novaehollandiae | Emu
Falconidae Falco cenchroides Nankeen Kestrel 1
Cuculidae Chalcites basalis Horsfield's Bronze

Cuckoo

Zosteropidae Zosterops lateralis Silvereye 1

424 Significant Fauna
4.2.41 Recorded Within the Survey Area

One significant fauna taxon was recorded within the Survey Area during the field survey
(Map 12). A single male Carnaby’s Cockatoo was seen perched on an elevated piece of
deadwood within the Existing Pit boundary; it then proceeded to fly south through the Survey
Area.

4.24.2 Potentially Occurring Within the Survey Area

Aside from the Carnaby’s Cockatoo, no significant fauna taxa have previously been recorded
within the Survey Area and no significant fauna taxa were assessed as having a high
likelihood of occurring within the Survey Area.

One significant fauna taxon was assessed as having a medium likelihood of occurring within
the Survey Area:

o Western Brush Wallaby (Notamacropus irma), listed as P4 by DBCA.

The remaining 70 significant fauna taxa were assessed as having a low likelihood of
occurring within the Survey Area.

The complete results of the significant fauna likelihood of occurrence assessment including
justification for the assessment outcome for each taxon is provided in Appendix J.
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4.2.5 Black Cockatoo Habitat Assessment

A single male Carnaby’s Cockatoo (Zanda latirostris) was seen perched on an elevated
piece of deadwood within the Existing Pit boundary; it then proceeded to fly south through
the Survey Area (Map 12).

4.2.5.1 Black Cockatoo Breeding Habitat

No trees were recorded as potential, suitable, or known nesting trees within he Survey Area.

4.2.5.2 Night Roosting Habitat

No black cockatoo roosting sites were recorded within the Survey Area.

4.2.5.3 Foraging Habitat
No evidence of black cockatoo foraging was observed within the Survey Area.

According to the DAWE (2022) Foraging Habitat Scoring Tool, the Survey Area contains 28.59
ha of High-quality foraging habitat for Carnaby’s Cockatoo (Table 20).

According to the DCCEEW (2023) scoring system for the assessment of foraging value of
vegetation, the Survey Area contains 25.11 ha of Moderate to High, 0.92 ha of Low to
Moderate, and 2.56 ha of Low foraging habitat for Carnaby’s Cockatoo (Table 21).

Foraging habitat is presented in Map 13.

Table 20: DAWE Foraging Habitat Scoring Tool results for Carnaby’s Cockatoo

Quality

Foraging
potential
Proximity to
breeding
Proximity to
roosting
Impact from
disease

o
S
o
[¥]
) =0
Cockatoo Species =
e
Kol
©
=
0

=B Connectivity
oN Total score

Carnaby’s Cockatoo |28.59| 1

High

Table 21: DCCEEW scoring system results for Carnaby’s Cockatoo

Habitat ‘ Area (ha) ‘ Foraging value
Proteaceae Moderate to High (5) — Native kwongan heath and shrubland (>20%
Shrubland 25 11 projected foliage cover), banksia and eucalypt woodlands with 30-

40% projected foliage cover; OR > 60% projected foliage cover but
veg. condition reduced due to tree deaths (up to 20%).

Melaleuca
Shrubland on 0.92
Limestone Ridge

Low to Moderate (3) — Native kwongan heath and shrubland,
banksia or eucalypt woodlands with 10-20% projected foliage cover.

Regrowth Low (2) — Native kwongan heath and shrubland, banksia and

256 eucalypt woodlands with <10% projected foliage cover; OR

' Paddocks and/or urban areas with scattered foraging trees such as
banksias, marri.

Site context
score

Proximity of the site in relation to other habitat

3 Site is within 12km of other foraging resources with site condition of at least 3.
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5.0 Discussion

5.1 Flora and Vegetation

511 Floristic Composition

Few recent flora and vegetation surveys conducted within the northern SCP are in the
available literature with which to sufficiently compare the 2025 spring survey results.
However, the overall suite of flora are considered not atypical of the SCP, and largely
representative of the local area and Jurien_1029 vegetation association (Beard et al., 2013).

The Jurien_1029 vegetation association is dominated by Proteaceae, Myrtaceae and Acacia
shrubs. Myrtaceae shrubs were dominant across the Survey Area, particularly Melaleuca
systena, M. huegelii and Calothamnus quadrifidus subsp. quadrifidus, whilst twelve
Proteaceae genera (e.g. Banksia, Hakea, Grevillea, Petrophile), and five Acacia shrub
species were also recorded.

Located in the north of the SCP, the survey recorded a number of species which are also
found on the Geraldton Sandplains north of the SCP (e.g. Acacia lasiocarpa var. lasiocarpa
Cockleshell variant (E.A. Griffin 2039), Banksia leptophylla var. melletica, Grevillea
glabrilimba, Xanthorrhoea sp. Lesueur (G.J. Keighery 16404).

The remnant vegetation within the Survey Areas is considered to be diverse considering the
relatively small size of the Survey Area, with one hundred species recorded from the eight
quadrats.

51.2 Vegetation Types and Condition

Two natural vegetation types, and one modified vegetation type (native regrowth), were
described and mapped across two broad landforms (undulating plains and limestone
outcropping/ridges). One of the two natural vegetation types (MhMs) was dominated by
Melaleuca huegelii-M. systena shrubland and was associated with the low-lying limestone
ridges present within and outside the Survey Area. This vegetation type was restricted within
the Survey Area, and being potentially representative of the HSL TEC, the boundaries of the
separate patches of MhMs were able to be accurately ground-truthed by foot and delineated
with the aid of GPS track logs and mapping notes.

Species diversity in MhMs ranged between 27 and 35 species, and contained higher weed
cover than the neighbouring BIHh vegetation type. Two of the patches of MhMs were thus
recorded in Very Good condition rather than Excellent due to the higher weed cover.

The remaining uncleared areas (vegetation type BIHh) predominantly occurred on the
undulating plains, transitioning to vegetation type MhMs where the landform rose into low,
exposed limestone rises and ridges. Species diversity within BIHh (approximately 40 taxa)
was higher than that recorded for MhMs. BIHh comprised predominantly low to mid heaths
dominated by Proteaceae (e.g. Banksia leptophylla var. melletica, B. sessilis var. cygnorum,
Hakea trifurcata), Myrtaceae (e.g. Melaleuca systena, Calothamnus quadrifidus subsp.
quadrifidus), Acacia lasiocarpa var. lasiocarpa Cockleshell variant (E.A. Griffin 2039) (P2),
and Hibbertia hypericoides subsp. hypericoides. The proposed 0.99 ha pit expansion was
comprised entirely of this vegetation type.

From the survey and assessment of aerial imagery, both of these vegetation types appeared
to be well represented beyond the Survey Area.
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51.3 Significant Vegetation

5.1.3.1 ‘Honeymyrtle shrubland on limestone ridges of the Swan Coastal
Plain Bioregion’ (TEC)

The ‘Melaleuca huegelii — Melaleuca systena shrublands on limestone ridges (floristic
community type 26a)’ is listed under the State BC Act 2016 as a critically endangered TEC,
and is a constituent component of the critically-endangered, federally-listed ‘Honeymyrtle
shrubland on limestone ridges of the Swan Coastal Plain Bioregion’ (HSL) TEC. Records of
the HSL TEC occur predominately from Yanchep to Lake Clifton (DBCA, 2023; Luu and
English, 2005). Whilst there are no instances of the HSL TEC in the northern SCP region as
identified from the DBCA and PMST database searches (see Section 4.1.1), there is a
paucity of flora survey data from this area. Accordingly, it is possible that additional
occurrences of the HSL TEC remain undocumented due to limited survey effort and mapping
coverage.

The SCP dataset used in the FCT analysis is also limited to the southern SCP between
Geographe and Lancelin (Gibson et al., 1994; Keighery et al., 2012), with Lancelin located
approximately 80km south of the Survey Area. However, the outcome of the FCT analysis,
along with the contextual information recorded during the survey (i.e. substrate/soil,
landform, dominant species, associated species), necessitated an assessment against the
key diagnostic criteria outlined in the Approved Conservation Advice (DCEEW, 2023).

The assessment also took into account other information additional to the key diagnostic
criteria outlined in the Approved Conservation Advice. Gaps of 30 metres between areas of
TEC are allowable under the definition of a patch (DCEEW, 2023). Patch 3 was made up of
two areas of MhMs vegetation less than 30m apart, and was thus defined as one patch.
Patch 1, which extended beyond the Survey Area was mapped as one continuous patch
(Map 9).

Other information that was not part of the key diagnostic criteria was also taken into account
for the assessment. Currently known occurrences of the HSL TEC are primarily associated
with two SCP vegetation complexes: Cottesloe Complex-Central and South, and Cottesloe
Complex-North. Occurrences have also been recorded on the Herdsman Complex,
Karrakatta Complex-Central and South and the Karrakatta Complex-North (DCEEW, 2023).
None of these complexes are known to occur in the Jurien Bay area, however the mapping
of these complexes does not extend further north of Lancelin.

As outlined in the assessment, each of the three patches met the key diagnostic criteria for
HSL TEC status (Appendix G.4).

514 Significant Flora

The database searches identified 133 extant Threatened and Priority Flora species as
having the potential to occur within the Survey Areas. Prior to the survey, eight species were
considered to have a high likelihood of occurring within the Survey Area, 42 were considered
to have a medium likelihood and the remaining 83 were given a low likelihood of occurrence.
Two of the three significant flora recorded during this survey - Beyeria cinerea subsp.
cinerea (P3) and Dampiera tephrea (P3) — have been recorded in the immediate area.

No Threatened flora species pursuant to the EPBC Act 1999 and/or gazetted as Threatened
Flora pursuant to the BC Act 2016 that were identified by the database searches were
recorded within the Survey Area. Two Priority species were recorded inside, and one
species recorded outside, the Survey Area.

Whilst previous surveys (see Literature review, Appendix B) recorded a number of significant
flora, some of these surveys were conducted in areas of different vegetation associations
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and habitats to the coastal limestone heaths of the Survey Area. For example, Biota
Environmental Sciences (2012) recorded 22 significant flora in their survey, however this
survey was conducted 30 kms north-east of the Survey Area in two different bioregions, the
Geraldton Sandplains Bioregion and the Lesueur Sandplains. These regions largely consist
of soil types and vegetation types that vary from the limestone substrates and low heaths of
the Jurien Bay Survey Area, such as lateritic sandplains and Banksia/Eucalyptus woodlands.

360 Environmental (2012a) also recorded significant flora, and whilst still on the SCP, the
vegetation association and vegetation structure of low open woodlands varied from the
Jurien Bay Survey Area.

Two of the three significant flora species recorded by SLR during the 2025 spring survey
were recorded within the Survey Area, however no significant flora species were recorded
within the proposed pit expansion area.

Acacia lasiocarpa var. lasiocarpa Cockleshell variant (E.A. Griffin 2039) (P2)

The Priority 2 species Acacia lasiocarpa var. lasiocarpa Cockleshell variant (E.A. Griffin
2039) was common throughout the Survey Area, and was recorded in both vegetation types.
This species is a shrub that grows 0.35 to 0.5 m high, flowers in August and occurs on grey-
yellow sand with laterite (DBCA, 2026a).The WAH has four specimens lodged, with records
dispersed between Jurien Bay and Eneabba; the nearest record is 20 km from the Survey
Area.

This species is superficially very similar to the more common A. lasiocarpa var. lasiocarpa —
which is also found in the Jurien Bay area and all along the SCP — and differs in the
following characteristics (CSIRO, 2021):

« Branchlets: pubescent-villous hairs c.f. variable in A. lasiocarpa var. lasiocarpa

« Pinnules (leaflets): 5-8 pairs and 3-5mm long c.f. 4-6 pairs and 2-3mm long in
A. lasiocarpa var. lasiocarpa

« Bracteoles: long-acuminate c.f. acute to short-acuminate in A. lasiocarpa var.
lasiocarpa

The two species are likely to be difficult to differentiate in the field due to these minor
differences in characteristics. The two species also overlap in their respective distributions
(DBCA, 2026¢c) suggesting that the two species may potentially co-occur in some areas,
making it difficult to differentiate in the field and thereby preventing accurate population
counts.

Beyeria cinerea subsp. cinerea (P3)

Beyeria cinerea subsp. cinerea (P3) is a rather non-descript, low, spreading shrub to 40 cm
in the Euphorbiaceae family. It has narrow leaves with small, green/yellow flowers in July
and August. There are DBCA records of the species in Cataby, Jurien Bay (including a 2018
record 1100 m north of the Survey Area), Horrocks and Geraldton, as well as further south in
Mosman Park. Several of these previous records were also recorded within the same
vegetation community (i.e. FCT26a, Melaleuca huegelii-M. systena shrublands on limestone
ridges) (DBCA, 2026a).

The survey recorded B. cinerea subsp. cinerea from two locations (both flora sites, JBQO1
and JBQO8) in vegetation type MhMs (Plate 1; Map 7). Whilst there was no count of
individuals during the survey, the low cover of 0.5% and 0.2%, respectively, indicates that
only 1-2 plants were present at each site. No additional locations were recorded during the
survey, however there is a medium likelihood of its occurrence elsewhere in the Survey

Area.
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Dampiera tephrea (P3)

Dampiera tephrea (P3) is an ascending to erect perennial herb or shrub, 0.3-0.6 m high,
growing in sand or gravelly loam, with blue flowers in July and with grey or yellowish hairs on
the abaxial (underside) surface of the leaves (DBCA, 2026b). The WAH has 31 specimens
lodged, with records distributed from Port Denison to Gingin (DBCA, 2026b).

There were approximately 35 individuals recorded just outside the Survey Area (Plate 1,
Map 7); whilst the species was not recorded within the Survey Area itself, the entire area
was not systematically searched and there is a medium likelihood that the species may
occur in the areas that were not traversed. Previous DBCA records also occur in close
proximity to the Survey Area.

The remaining species given a low post-survey likelihood of occurrence were assessed as
low due to either the absence of suitable habitat or soil types within the Survey Areas, or are
species that are easily recognisable and so would have likely been recorded if they had
been present during the survey.
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51.5 Introduced Flora

A total of 10 weed species were recorded across the Survey Area, both in the disturbed
regrowth areas and within the intact natural vegetation. None of the ten taxa are listed as
Declared Pests by the State Department of Primary Industries and Regional Development or
as a WoNS. The remaining weed species recorded have a legal status of Permitted — s11,
and do not have an assigned control category. The majority of the ten species are commonly
recorded across the SCP.

5.1.6 Survey Adequacy

The flora and vegetation survey effort was in accordance with the scope of works, and
appropriate for a detailed flora and vegetation survey on the Swan Coastal Plain. It was
considered adequate to meet the standards of EPA (EPA, 2016c¢). At least three flora sites
were sampled in each vegetation type to ensure spatial coverage across the Survey Areas
was sufficient.

Flora accumulation curves did suggest that additional flora would have been recorded with
additional survey effort, however the data collected is considered to provide a good
representation of the flora and vegetation within the Survey Area.

51.7 Regional Representation

According to the EPA (2000), the threshold level below which species loss appears to
accelerate exponentially at an ecosystem level is regarded as being 30% of the pre-clearing
extent of the vegetation type. Proposals that would affect a vegetation association with 30%
or less of its pre-clearing extent remaining are likely to be formally assessed by the EPA
(2006).

The Jurien_1029 vegetation association has 71.84% remaining on the Swan Coastal Plain
based on its pre-European extent, which is greater than the threshold level of 30% of the
pre-clearing extent set by the EPA for protecting biological diversity.

5.2 Fauna

5.21 Fauna Habitats

The three fauna habitats and species identified within the Survey Area are typical of the
Swan Coastal Plain 2 bioregion and consistent with habitats and assemblages identified by
previous studies in the region (Appendix B). All undisturbed habitats identified within the
Survey Area extend outside the Survey Area to form larger continuous stretches of habitat.

The Proteaceae Shrubland habitat is widespread and abundant at a regional scale. It
provides a dense understorey over a sandy substrate which are important as foraging and
shelter resources for all fauna groups. It contains known foraging species for Carnaby’s
Cockatoo and may provide foraging and refuge to Western Brush Wallabies.

5.2.2 Significant Fauna

5.2.2.1 Recorded within the Survey Area
Carnaby's Cockatoo (Zanda latirostris) — EN (BC Act); EN (EPBC Act)

Carnaby’s Cockatoo is endemic to southwest Australia, the limits of its range include Cape
Arid to the east, Lake Cronin, Hatters Hill and Lake Moore inland, and Kalbarri to the north
(DAWE, 2022). Breeding generally occurs in mature Wandoo (Eucalyptus wandoo) and
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Salmon Gum (E. salmonophloia) woodlands and takes place from July to December in areas
receiving 350-700 mm rainfall a year, from the Stirling Range to Three Springs as well as
around Bunbury (DAWE, 2022; ALA, 2025). Carnaby’s Cockatoos feed on seeds, nuts, and
flowers of a variety of native and exotic plants, (Shah, 2006). The taxon is sedentary in
wetter parts of its range and migratory in drier areas, where birds form flocks and move
south and west towards the coast in summer (ALA, 2025).

A single Carnaby’s Cockatoo individual was recorded perched within Regrowth habitat and
then seen flying south over the Survey Area during the current field survey. All three habitats
may be used for foraging by the species, although the Proteaceae Shrubland was found to
have the highest foraging value due to a higher density of known foraging plant species.
Carnaby’s Cockatoos are likely to use the Survey Area for foraging and to be transient within
the Survey Area as no suitable breeding or roosting habitat occurs within it.

5.2.2.2 Medium Likelihood of Occurrence within the Survey Area
Western Brush Wallaby (Notamacropus irma) - Priority 4 (DBCA).

The Western Brush Wallaby occurs only in the south-west of Western Australia and closely
resembles a larger kangaroo (Baker and Gynther, 2023). It has an optimum habitat of open
forest or woodland, particularly favouring open and seasonally wet flats with low grasses and
open scrubby thickets (Baker and Gynther, 2023). The Western Brush Wallaby was a
common species during the early days of settlement, however, ongoing clearing and
fragmentation of bushland in the Wheatbelt as well as the dramatic increase in fox numbers
within the south-west of Western Australia has led to this species’ decline (Baker and
Gynther, 2023).

Western Brush Wallaby has been recorded within the Desktop Study Area and may occur
within the Survey Area. The Proteaceae Shrubland provides habitat suitable for foraging and
dispersal.

5.2.3 Black Cockatoo Habitat Assessment

Direct evidence of breeding was not observed during the black cockatoo assessment, and
no potential breeding or suitable roosting trees were recorded within the Survey Area.

Black cockatoo foraging habitat was widespread in extent within the Survey Area. The
DAWE (2022) and DCCEEW (2023) scoring systems resulted in different scores; the DAWE
methodology assessed all foraging habitat as High-quality whereas the DCCEEW scores
ranged from ‘Low’ to ‘Moderate to High’. The DAWE methodology does not include foraging
plant abundance in its scoring criteria and therefore tends to overestimate habitat foraging
value. The DCCEEW scoring system includes foraging plant abundance in its scoring criteria
and therefore tends to provide a better reflection a habitat's foraging value. Similar foraging
habitat is abundant throughout the broader region and regional habitat connectivity remains
relatively intact. Black cockatoos rely on year-round availability of foraging resources; during
the breeding season for successful fledging of chicks, and during the non-breeding season
to rebuild condition (DAWE, 2022).
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6.0

Conclusion

The results of the flora and fauna survey are summarised below.

6.1

6.2

Flora and Vegetation

No Threatened flora species pursuant to the EPBC Act 1999 and/or gazetted as
Threatened/Declared Rare Flora pursuant to the BC Act 2016 were recorded during
the survey.

One Priority species, Beyeria cinerea subsp. cinerea (P3) was recorded from flora
sites JBQO1 and JBQO808 in vegetation type MhMs, while Acacia lasiocarpa var.
lasiocarpa Cockleshell variant (E.A. Griffin 2039) (P2) was recorded in seven of the
eight quadrats across both vegetation types. A third Priority species, Dampiera
tephrea (P3) was recorded just outside the Survey Area.

Ten weed species were recorded, none of which are listed as Declared Pests by the
State Department of Primary Industries and Regional Development or as WoNS
under the BAM Act.

Vegetation condition was either Very Good or Excellent in vegetation types BIHh and
MhMs. Areas associated with previous clearing were in various stages of native
regrowth and were in Degraded to Good condition. The 0.99 ha proposed pit
expansion was comprised of vegetation type BIHh in Excellent condition.

Vegetation type MhMs was determined by the FCT analysis to be analogous to
FCT26a, the State-listed ‘Melaleuca huegelii - M. systena shrublands of limestone
ridge’ (Swan Coastal Plain Community type 26a — Gibson et al. 1994)’. FCT26a is
also a component of the critically endangered, Federally-listed ‘Honeymyrtle
shrubland on limestone ridges of the Swan Coastal Plain Bioregion’ TEC. Vegetation
type BIHh could not be conclusively assigned an FCT.

Three patches of MhMs, comprising 2.68 ha, were assessed against the key
diagnostic criteria in the Approved Conservation advice for the Federal ‘Honeymyrtle
shrubland on limestone ridges of the Swan Coastal Plain Bioregion’ TEC. Each patch
was considered representative of the TEC.

Fauna

Three fauna habitats were mapped within the Survey Area. Of these habitats,
Proteaceae Shrubland is widespread and abundant both within the Survey Area and
at a regional scale, while Melaleuca Shrubland on Limestone Ridge occurs in
relatively isolated pockets. The third habitat, Regrowth, occurs in previously cleared
areas within the Survey Area. The proposed pit expansion was comprised of only
Proteaceae shrubland habitat.

A total of 16 native fauna taxa from 11 families were recorded, comprising 16 bird
species.

One significant taxon was recorded during the fauna survey, Carnaby’s Cockatoo
(EN).

One introduced fauna taxon was recorded during the survey, Rabbit.

Although not recorded during the field survey, one significant fauna taxon was
assessed as having a medium likelihood of occurring within the Survey Area, the

Western Brush Wallaby (P4). A further 70 significant fauna taxa were assessed as
having have a low likelihood of occurring within the Survey Area.
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« According to the DAWE (2022) Foraging Habitat Scoring Tool, the Survey Area
contains 28.59 ha of High-quality foraging habitat for Carnaby’s Cockatoo.

e According to the DCCEEW (2023) scoring system for the assessment of foraging
value of vegetation, the Survey Area contains 25.11 ha of Moderate to High, 0.92 ha
of Low to Moderate, and 2.56 ha of Low foraging habitat for Carnaby’s Cockatoo.
The 0.99 ha proposed pit expansion consisted entirely of Moderate to High foraging
habitat.
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Appendix C Flora Desktop
Assessment Results

and Likelihood of
Occurrence

WA Limestone Jurien Bay

Flora, Vegetation, Fauna and Black Cockatoo Assessment
WA Limestone

SLR Project No.: 675.073307.00001

17 February 2026
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Appendix D Flora Recorded
During the Survey

WA Limestone Jurien Bay
Flora, Vegetation, Fauna and Black Cockatoo Assessment
WA Limestone

SLR Project No.: 675.073307.00001

17 February 2026

3w SLR



Family
Amaranthaceae

|Taxa
Amaranthus ?viridis

|Status
Introduced

Apiaceae

Daucus glochidiatus

Araliaceae

Hydrocotyle ?medicaginoides

Asparagaceae

Lomandra maritima

Thysanotus manglesianus/patersonii

Thysanotus sp.

Acanthocarpus preissii

Thysanotus ?sp. Coastal plain (N. H. Brittan 66/63)

Asteraceae

Rhodanthe corymbosa

Senecio glossanthus

Ursinia anthemoides

Introduced

Brachyscome iberidifolia

Lagenophora huegelli

Sonchus oleraceus

Introduced

Hypochaeris radicata

Introduced

Olearia axillaris

Senecio pinnatifolius var. pinnatifolius

Olearia lehmanniana

Brassicaceae

Raphanus raphanistrum

Introduced

Brassica tourneforti

Introduced

Casuarinaceae

Allocasuarina humilis

Allocasuarina lehmanniana subsp. lehmanniana

Celastraceae

Tripterococcus brunonis

Centrolepidaceae

Centrolepis drummondiana

Colchicaceae

Wurmbea monantha

Crassulaceae

Crassula colorata var. colorata

Cyperaceae

Lepidosperma sp.

Mesomelaena pseudostygia

Lepidosperma calcicola

Schoenus clandestinus

Morelotia octandra

Ficinia marginata

Introduced

Schoenus latitans

Schoenus sp. G Broad Sheath (K. L. Wilson 2633)

Dilleniaceae

Hibbertia hypericoides subsp. hypericoides

Hibbertia racemosa

Droseraceae

Drosera pallida

Drosera erythrorhiza

Drosera sp. climbing

Ericaceae

Leucopogon polymorphus

Styphelia speciosa

Styphelia insularis

Styphelia propinqua

Andersonia lehmanniana subsp. lehmanniana

Euphorbiaceae

Beyeria cinerea subsp. cinerea

P3

Ricinocarpus undulatus

Fabaceae

Labichea cassioides

Acacia truncata

Acacia lasiocarpa var lasiocarpa Cockleshell variant (E.A. Griffin 2039)

P2




Family
Fabaceae

|Taxa
Templetonia retusa

|Status

Acacia spathulifolia

Jacksonia ?hakeoides

Acacia cyclops

Isotropis cuneifolia

Hovea pungens

Gompholobium tomentosum

Jacksonia floribunda

Daviesia polyphylla

Daviesia divaricata subsp. divaricata

Acacia rostellifera

Isotropis cuneifolia

Geraniaceae

Erodium cicutarium

Goodeniaceae

Scaevola thesioides

Scaevola canescens

Lechenaultia linarioides

Dampiera tephrea

P3

Haemodoraceae

Conostylis candicans subsp. calcicola

Anigozanthos flavidus

Haemodoraceae sp.

Hemerocallidaceae

Tricoryne elatior

Dianella revoluta

Iridaceae

Patersonia occidentalis

Iridaceae sp.

Juncaginaceae

Triglochin isingiana

Lamiaceae

Hemigenia barbata

Lauraceae

Cassytha flava

Loganiaceae

Phyllangium divergens

Malvaceae

Guichenotia ledifolia

Myrtaceae

Melaleuca huegelli

Melaleuca systena

Calothamnus quadrifidus subsp. quadrifidus

Scholtzia umbellifera

Hypocalymma xanthopetalum

Calothamnus sanguineus

Orchidaceae

Caladenia crebra

Caladenia sp.

Caladenia flava

Pterostylis vittata

Caladenia longicaudia

Diuris sp.

Pyrorchis nigricans

Phyllanthaceae

Poranthera microphylla

Lysiandra calycina

Poaceae

Austrostipa elegantissima

Poaceae

Austrostipa ?exilis

Ehrharta calycina

Introduced

Avellinia festucoides

Introduced

Portulacaceae

Calandrinia corrigioloides




Family |Taxa |Status
Primulaceae Lysimachia arvensis Introduced
Proteaceae Grevillea glabrilimba

Banksia dallenneyi subsp. dallanneyi var. dallanneyi

Banksia sessilis var. cygnorum

Petrophile axillaris

Banksia leptophylla var. melletica

Hakea costata

Hakea trifurcata

Hakea prostrata

Petrophile brevifolia subsp. rosea

Hakea lissocarpha

Hakea trifurcata

Synaphea spinulosa subsp. spinulosa

Conospermum sp.

Ranunculaceae

Clematis linearifolia

Restionaceae

Desmocladus asper

Lepidobolus preissianus subsp. preissianus

Rhamnaceae

Trymalium odoratissimum subsp. odoratissumum

Spyridium globulosum

Stenanthemum notiale subsp. notiale

Cryptandra pungens

Rubiaceae

Opercularia vaginata

Opercularia spermacocea

Rutaceae

Diplolaena obovata

Philotheca spicata

Scrophulariaceae

Mpyoporum insulare

Solanaceae Anthocercis littorea

Stylidiaceae Stylidium ?kalbarriense

Violaceae Pigea calycina

Xanthorrhoeaceae [Xanthorrhoea ?sp. Lesueur (G.J). Keighery 16404)
Zamiaceae Macrozamia fraseri
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Project Name Jurien bay Flora, Vegetation, Fauna and Black Cockatoo Assessment
Site: JBQO1

Location -30.34579, 115.08325

Described by: GB PW

Date: 2025-09-01

Type: Quadrat 10m x 10m

Landform: Limestone ridge/outcropping

Rock Type: Limestone

Soil Type: Loam

Soil Colour: Brown, Grey

Vegetation: Melaleuca huegelii and M. systena mid shrubland over Grevillea glabrilimba low sparse shrubland over Desmocladus asper low open

rushland and low open mixed herbs

Condition: Excellent
Fire Age:

SPECIES LIST
Taxon
?Rhodanthe corymbosa

Acacia lasiocarpa var lasiocarpa Cockleshell variant (E.A. Griffin 2039)

Acacia truncata
Austrostipa elegantissima

Banksia dallenneyi subsp. dallanneyi var. dallanneyi

Banksia sessilis var. cygnorum

Beyeria cinerea subsp. cinerea

Calothamnus quadrifidus subsp. quadrifidus
Conostylis candicans subsp. calcicola
Daucus glochidiatus

Desmocladus asper

Drosera pallida

Grevillea glabrilimba

Hibbertia hypericoides subsp. hypericoides
Hydrocotyle ?medicaginoides

Labichea cassioides

Lepidosperma sp.

Lomandra maritima

Melaleuca huegelli

Melaleuca systena

Opercularia vaginata

Patersonia occidentalis

Petrophile axillaris

Poaceae sp. (sterile)

Scaevola thesioides

Sonchus oleraceus

Templetonia retusa

Thysanotus manglesianus/patersonii complex
Tricoryne elatior

Triglochin isingiana

Trymalium odoratissimum subsp. odoratissumum
Wumbea monantha

Xanthorrhoea ?sp. Lesueur (G.J. Keighery 16404)

FLORA SITE SHEET

Disturbance Type: Weeds
Fire Evidence:

Height (cm) Cover (%) Notes
10 0.5
80 1 P2
80 1
70 0.2
15 1
20 0.5
25 0.5 P3
90 1
15 0.5
10 1.5
15 20
50 0.1
30 4
60 0.2
10 0.2
35 2
25 1
40 0.2
150 25
100 5
25 0.2
40 0.2
70 1
30 0.1
15 0.5
5 0.5 Introduced
80 0.1
1 0.1
40 0.1
5 0.1
50 1
20 0.1
65 0.5




FLORA SITE SHEET

Project Name Jurien bay Flora, Vegetation, Fauna and Black Cockatoo Assessment

Site: JBQO2 -
Location -30.345657, 115.084781
Described by: GB PW
Date: 2025-09-01
Type: Quadrat 10m x 10m
Landform: Limestone outcropping
Rock Type: Limestone
Soil Type: Loam, Sand
Soil Colour: Brown, Orange
s 2 5= :\. ~ LN
Vegetation: Melaleuca huegelii and M. systena mid shrubland over Grevillea glabrilimba low sparse shrubland over Desmocladus asper low open
rushland and low open mixed herbs
Condition: Very Good Disturbance Type: Weeds
Fire Age: Fire Evidence:
SPECIES LIST
Taxon Height (cm) Cover (%) Notes
?lridaceae sp. 20 0.1
Acacia lasiocarpa var lasiocarpa Cockleshell variant (E.A. Griffin 2039) 70 1 P2
Amaranthus ?viridis 15 0.1
Caladenia crebra 25 0.1
Calandrinia corrigioloides 5 0.1
Calothamnus quadrifidus subsp. quadrifidus 30 0.2
Clematis linearifolia 50 0.5
Conostylis candicans subsp. calcicola 20 0.2
Crassula colorata var. colorata 4 0.1
Daucus glochidiatus 10 1
Desmocladus asper 15 10
Drosera erythrorhiza 2 0.2
Drosera pallida 50 0.1
Erodium cicutarium 5 0.5
Grevillea glabrilimba 30 0.5
Hypochaeris radicata 5 1 Introduced
Lysimachia arvensis 15 0.2 Introduced
Melaleuca huegelli 200 25
Melaleuca systena 100 7
Myoporum insulare 150 1.5
Opercularia spermacocea 25 1
Poaceae sp. (sterile) 20 0.5
Rhaphanus raphanistrum 10 0.2 Introduced
Scaevola thesioides 20 0.5
Scholtzia umbellifera 50 0.5
Senecio glossanthus 25 0.5
Sonchus oleraceus 15 0.1 Introduced
Thysanotus manglesianus/patersonii complex 50 0.1
Triglochin isingiana 10 0.1
Ursinia anthemoides 5 0.1 Introduced




FLORA SITE SHEET

Project Name Jurien bay Flora, Vegetation, Fauna and Black Cockatoo Assessment
Site: JBQO3
Location -30.346175, 115.086565
o4
Described by: GB PW
Date: 2025-09-02
Type: Quadrat 10m x 10m
Landform: Undulating plain
Rock Type: Limestone
Soil Type: Loam, Sand
Soil Colour: Brown, Grey, Orange
Vegetation: Melaleuca systena, Calothamnus quadrifidus subsp. quadrifidus, Banksia sessilis var. cynorum, B. leptophylla var. melletica low to mid
shrubland over Hibbertia hypericoides subsp. hypericoides and Acacia lasiocarpa var. lasiocarpa Cockleshelll variant (E.A. Griffin 2039)
(P2) low heathland over Desmocladus asper low open rushland and mixed forbs.
Condition: Excellent Disturbance Type:
Fire Age: Fire Evidence:
SPECIES LIST
Taxon Height (cm) Cover (%) Notes
?Thysanotus sp. 40 0.1
Acacia lasiocarpa var lasiocarpa Cockleshell variant (E.A. Griffin 2039) 100 2 P2
Acacia spathulifolia 100 2
Allocasuarina humilis 90 1
Austrostipa ?exilis 40 0.1
Banksia dallenneyi subsp. dallanneyi var. dallanneyi 20 1
Banksia leptophylla var. melletica 90 3
Banksia sessilis var. cygnorum 180 5
Brachyscome iberidifolia 10 0.1
Caladenia sp 5 0.1
Calothamnus quadrifidus subsp. quadrifidus 100 7
Centrolepis drummondiana 3 0.1
Conostylis candicans subsp. calcicola 15 2
Crassula colorata var. colorata 3 0.1
Daucus glochidiatus 5 0.1
Desmocladus asper 15 5
Drosera climbing 20 0.1
Drosera erythrorhiza 1 0.1
Ficinia marginata 5 0.1 Introduced
Grevillea glabrilimba 30 0.2
Hakea costata 70 0.5
Hakea trifurcata 100 1
Hibbertia hypericoides subsp. hypericoides 50 4
Hypochaeris radicata 2 0.1 Introduced
Labichea cassioides 40 2
Lepidobolus preissianus subsp. preissianus 35 0.1
Lepidosperma calcicola 15 0.2
Lepidosperma sp. 35 0.5
Melaleuca systena 90 8
Mesomelaena pseudostygia 35 0.2
Opercularia spermacocea 20 0.2
Petrophile axillaris 80 1
Poaceae sp. (sterile) 30 0.2
Poranthera microphylla 3 0.1
Scaevola canescens 10 0.1
Scaevola thesioides 10 0.2
Schoenus clandestinus 3 0.1
Scholtzia umbellifera 35 0.5
Stylidium ?kalbarriense 10 0.1




FLORA SITE SHEET

Project Name Jurien bay Flora, Vegetation, Fauna and Black Cockatoo Assessment
Site: JBQO4
Location -30.343932, 115.086575
Described by: GB PW
Date: 2025-09-02
Type: Quadrat 10m x 10m
Landform: Undulating plain
Rock Type: Limestone
Soil Type: Loam, Sand
Soil Colour: Brown, Grey, Orange
S
Vegetation: Melaleuca systena, Calothamnus quadrifidus subsp. quadrifidus, Banksia sessilis var. cynorum, B. leptophylla var. m

iy &

elletica low to mid

shrubland over Hibbertia hypericoides subsp. hypericoides and Acacia lasiocarpa var. lasiocarpa Cockleshelll variant (E.A. Griffin 2039)

(P2) low heathland over Desmocladus asper low open rushland and mixed forbs.

Condition: Excellent Disturbance Type: Weeds
Fire Age: Fire Evidence:

SPECIES LIST

Taxon Height (cm) Cover (%)
Acacia cyclops 60 0.1
Acacia lasiocarpa var lasiocarpa Cockleshell variant (E.A. Griffin 2039) 100 2
Acanthocarpus preissii 30 0.1
Allocasuarina humilis 50 0.2
Austrostipa elegantissima 110 0.2
Banksia leptophylla var. melletica 100 25
Banksia sessilis var. cygnorum 200 2
Caladenia flava 15 0.1
Calothamnus quadrifidus subsp. quadrifidus 100 8
Cassytha flava 50 0.2
Centrolepis drummondiana 3 0.1
Conostylis candicans subsp. calcicola 15 2
Crassula colorata var. colorata 5 0.1
Daucus glochidiatus 5 0.5
Desmocladus asper 15 2
Diplolaena obovata 30 0.2
Drosera erythrorhiza 2 0.2
Ehrharta calycina 40 0.1
Ficinia marginata 2 0.1
Grevillea glabrilimba 30 1
Hakea trifurcata 120 1.5
Hibbertia hypericoides subsp. hypericoides 60 4
Hypochaeris radicata 2 0.1
Jacksonia ?hakeoides 100 0.2
Lepidosperma calcicola 30 0.5
Lomandra maritima 30 0.2
Lomandra maritima 30 0.2
Melaleuca systena 80 7
Morelotia octandra 30 0.1
Opercularia spermacocea 30 1
Opercularia vaginata 25 0.1
Patersonia occidentalis 35 0.2
Poranthera microphylla 4 0.1
Scaevola canescens 10 0.1
Scaevola thesioides 10 0.2
Scholtzia umbellifera 70 2
Sonchus oleraceus 5 0.1
Spyridium globulosum 130 0.5

Xanthorrhoea ?sp. Lesueur (G.J. Keighery 16404) 50

Notes

P2

Introduced
Introduced

Introduced

Introduced




Project Name

FLORA SITE

Jurien bay Flora, Vegetation, Fauna and Black Cockatoo Assessment

flte: ) JBQO5 mﬂ
ocation -30.3427202, 115.0841224 g &
Described by: GB PW
Date: 2025-09-02
Type: Quadrat 10m x 10m
Landform: Undulating plain
Rock Type: Limestone
Soil Type: Loam, Sand
Soil Colour: Brown, Grey, Orange
2t el ;
Vegetation: B. leptophylla var. melletica, Calothamnus quadrifidus subsp. quadrifidus, Melaleuca systena, Banksia sessilis var. cynorum low to mid
shrubland over Hibbertia hypericoides subsp. hypericoides and Acacia lasiocarpa var. lasiocarpa Cockleshelll variant (E.A. Griffin 2039)
(P2) low heathland over Desmocladus asper low open rushland and mixed forbs.
Condition: Excellent Disturbance Type: Weeds
Fire Age: Fire Evidence:
SPECIES LIST
Taxon Height (cm) Cover (%) Notes
Acacia lasiocarpa var lasiocarpa Cockleshell variant (E.A. Griffin 2039) 100 1 P2
Acanthocarpus preissii 15 0.1
Anigozanthus flavidus 10 0.1
Austrostipa elegantissima 50 0.1
Banksia leptophylla var. melletica 120 1
Banksia sessilis var. cygnorum 130 1.5
Brachyscome iberidifolia 10 0.1
Calothamnus quadrifidus subsp. quadrifidus 100 8
Calothamnus sanguineus 100 0.5
Centrolepis drummondiana 5 0.1
Conostylis candicans subsp. calcicola 15 0.1
Daucus glochidiatus 5 0.2
Desmocladus asper 15 3
Drosera climbing 20 0.1
Ehrharta calycina 25 0.5 Introduced
Haemodoraceae sp 25 0.1
Hakea costata 100 0.1
Hakea trifurcata 100 0.5
Hibbertia hypericoides subsp. hypericoides 70 8
Hypocalymma xanthopetalum 35 0.5
Hypochaeris radicata 2 0.1 Introduced
Labichea cassioides 50 1.5
Leschenaultia linarioides 50 0.5
Lysimachia arvensis 5 0.1 Introduced
Melaleuca systena 100 4
Morelotia octandra 20 0.1
Opercularia vaginata 20 0.1
Patersonia occidentalis 35 0.2
Petrophile axillaris 80 0.5
Poranthera microphylla 1 0.1
Pyllangium divergens 5 0.1
Scaevola canescens 15 0.1
Schoenus clandestinus 4 0.1
Sonchus oleraceus 5 0.1 Introduced
Stenanthemum notiale subsp. notiale 30 0.5
Stylidium ?kalbarriense 10 0.1
Ursinia anthemoides 10 0.1 Introduced
Xanthorrhoea ?sp. Lesueur (G.J. Keighery 16404) 70 0.5




Project Name Jurien bay Flora, Vegetation, Fauna and Black Cockatoo Assessment
Site: JBQO6

Location -30.341463, 115.084865

Described by: GB PW

Date: 2025-09-02

Type: Quadrat 10m x 10m

Landform: Undulating plain

Rock Type: Limestone

Soil Type: Loam, Sand

Soil Colour:

Vegetation: Melaleuca systena, Calothamnus quadrifidus subsp. quadrifidus, Banksia sessilis var. cynorum, B. leptophylla var. m

Condition: Excellent
Fire Age:

SPECIES LIST
Taxon
?lridaceae sp.

Acacia lasiocarpa var lasiocarpa Cockleshell variant (E.A. Griffin 2039)

Acanthocarpus preissii

Anigozanthus flavidus

Banksia leptophylla var. melletica
Brachyscome iberidifolia

Caladenia flava

Calothamnus quadrifidus subsp. quadrifidus
Centrolepis drummondiana
Conostylis candicans subsp. calcicola
Crassula colorata var. colorata
Daucus glochidiatus

Desmocladus asper

Drosera climbing

Ehrharta calycina

Ficinia marginata

Grevillea glabrilimba

Hakea prostrata

Hakea trifurcata

Hibbertia hypericoides subsp. hypericoides
Hypocalymma xanthopetalum
Hypochaeris radicata

Isotropis cuneifolia

Labichea cassioides

Lepidobolus preissianus subsp. preissianus
Lepidosperma calcicola

Leucopogon polymorphus

Melaleuca systena

Mesomelaena pseudostygia
Opercularia vaginata

Patersonia occidentalis

Petrophile brevifolia subsp. rosea
Scaevola canescens

Schoenus clandestinus
Stenanthemum notiale subsp. notiale
Stylidium ?kalbarriense

Styphelia insularis

Styphelia speciosa

Ursinia anthemoides

FLORA SITE

Disturbance Type:
Fire Evidence:

Height (cm)
40
50
15
20
150
10
10
80
5
15
5
10
15
15
30
5
35
110
100
45
30

10
80
30
30
40
100
35
20
30
25
10

25
10
60
40
10

Weeds

Cover (%)
0.1
0.5
0.1
0.5
5
0.1
0.2

Notes

P2

Introduced
Introduced

Introduced

Introduced

elletica low to mid
shrubland over Hibbertia hypericoides subsp. hypericoides and Acacia lasiocarpa var. lasiocarpa Cockleshelll variant (E.A. Griffin 2039)
(P2) low heathland over Desmocladus asper low open rushland and mixed forbs.




FLORA SITE SHEET

Project Name Jurien bay Flora, Vegetation, Fauna and Black Cockatoo Assessment

Site: JBQO7

Location -30.3414394, 115.0866244 ;-
Uk

Described by: GB PW

Date: 2025-09-02

Type: Quadrat 10m x 10m

Landform: Limestone ridge/outcropping

Rock Type: Limestone

Soil Type: Loam, Sand

Soil Colour: Brown

Vegetation: Melaleuca huegelii and M. systena mid shrubland over Grevillea glabrilimba low sparse shrubland er Desmocladus

asper low open rushland and low open mixed herbs

Condition: Very Good Disturbance Type: Weeds

Fire Age: Fire Evidence:

SPECIES LIST

Taxon Height (cm) Cover (%) Notes
?Rhodanthe corymbosa 10 1

Acacia truncata 20 0.5

Austrostipa elegantissima 50 0.2

Banksia dallenneyi subsp. dallanneyi var. dallanneyi 15 0.1

Banksia sessilis var. cygnorum 100 1

Conostylis candicans subsp. calcicola 15 1

Daucus glochidiatus 10 1

Desmocladus asper 15 1

Dianella revoluta 80 0.5

Ehrharta calycina 30 0.2 Introduced
Gompholobium tomentosum 50 0.1

Grevillea glabrilimba 40 2

Hibbertia hypericoides subsp. hypericoides 25 0.1

Hovea pungens 40 1

Labichea cassioides 50 1.5

Lagenophora huegelli 5 0.1

Lepidosperma calcicola 30 0.5

Lepidosperma sp. 35 0.2

Lomandra maritima 30 0.5

Melaleuca huegelli 190 50

Melaleuca systena 100 2

Petrophile axillaris 60 0.5

Scaevola thesioides 20 0.1

Sonchus oleraceus 10 1.5 Introduced
Spyridium globulosum 50 0.1

Thysanotus ?sp. Coastal plain (N. H. Brittan 66/63) 20 0.1

Trymalium odoratissimum subsp. odoratissumum 20 0.1




Project Name
Site:
Location

Described by:
Date:

Type:

Landform:
Rock Type:
Soil Type:
Soil Colour:

Vegetation:

Condition:
Fire Age:

SPECIES LIST
Taxon
?Rhodanthe corymbosa

Acacia lasiocarpa var lasiocarpa Cockleshell variant (E.A. Griffin 2039)

Acacia truncata

JBQO8
-30.3463669, 115.0832163

GB PW
2025-09-03
Quadrat 10m x 10m

Limestone ridge/outcropping
Limestone

Loam, Sand

Brown

Melaleuca huegelii and M. systena mid shrubland over Grevillea glabrilimba low sparse shrubland over Desmocladus asper low open

rushland and low open mixed herbs

Excellent

Austrostipa elegantissima

Avellinia festucoides

Banksia sessilis var. cygnorum
Beyeria cinerea subsp. cinerea
Calothamnus quadrifidus subsp. quadrifidus

Cassytha flava

Centrolepis drummondiana

Conostylis candicans sul

bsp. calcicola

Crassula colorata var. colorata

Daucus glochidiatus
Desmocladus asper
Drosera climbing
Ehrharta calycina
Grevillea glabrilimba
Hakea lissocarpha
Hypochaeris radicata
Labichea cassioides
Lepidosperma calcicola
Lomandra maritima
Lysimachia arvensis
Melaleuca huegelli
Melaleuca systena

Mesomelaena pseudostygia
Opercularia spermacocea

Poranthera microphylla
Scaevola thesioides
Scholtzia umbellifera
Sonchus oleraceus
Triglochin isingiana

Trymalium odoratissimum subsp. odoratissumum

Wumbea monantha

FLORA SITE SHEET

Jurien bay Flora, Vegetation, Fauna and Black Cockatoo Assessment

Disturbance Type:
Fire Evidence:

Height (cm)

10
100
15
40
10
200
30
60
30
3
15
2
10
10
15
25
35
30
2
40
30
30
4
170
80
25
25

Weeds

Cover (%)

0.1

Notes

P2

Introduced

Introduced

Introduced

Introduced

Introduced
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Appendix H Fauna Desktop
Assessment Results

WA Limestone Jurien Bay
Flora, Vegetation, Fauna and Black Cockatoo Assessment
WA Limestone
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Appendix| Fauna Site Sheets
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Likelihood of
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