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Executive summary 
Ecoedge was engaged by SW Environmental, on behalf of the City of Busselton, to undertake 
a spring targeted and reconnaissance flora and vegetation survey of vegetation surrounding 
the Geographe Leisure Centre in Recreation Lane in the City. 

The City is investigating options for the potential expansion of the Leisure Centre and required 
the survey to assist with project design and any environmental approvals that may be 
required as part of a future proposal. 

The flora and vegetation survey was undertaken on 31 August, 16 October, 3 November 2021 
and 3 March 2022 by Russell Smith (flora permit FB61000473) and Colin Spencer (flora permit 
FB62000169) in accordance with the Environmental Protection Authority Technical Guidance 
- Flora and Vegetation Surveys for Environmental Impact Assessment (EPA 2016).  
 
The total area surveyed was approximately 3.9 ha, including approximately 2.3 ha of native 
vegetation.

One hundred and forty-four taxa were found within the survey area recognised, with thirty-
five being introduced species.1 The most numerous families were the Poaceae (14 taxa), 
Orchidaceae and Fabaceae with 13 taxa each.  
 
One species of Threatened flora, Caladenia procera, was found at three locations within the 
survey area. The conservation significant taxon, Conospermum caeruleum var. ‘Busselton’ 
was observed scattered throughout much of the Corymbia calophylla, Melaleuca preissiana 
and Agonis flexuosa Woodland vegetation unit. 

The post-survey likelihood of occurrence for the sixty-five potential occurring significant 
vascular flora, including Threatened flora, was “unlikely”, except for the single Threatened 
taxon, Caladenia procera, which was found and recorded. 

Two Declared Pest plants, *Asparagus asparagoides (bridal creeper) and *Zantedeschia 
aethiopica (arum-lily), were found during the survey. Bridal creeper is also recognised as a 
Weed of National Environmental Significance.  
 
Two vegetation units were recognised in the survey area:   

Corymbia calophylla, Agonis flexuosa and Melaleuca rhaphiophylla Low Forest, and  
Corymbia calophylla, Melaleuca preissiana and Agonis flexuosa Woodland. 

The Corymbia calophylla, Agonis flexuosa and Melaleuca rhaphiophylla Low Forest has been 
recognised as an occurrence of the Priority one ecological community ‘Eucalyptus rudis, 
Corymbia calophylla and Agonis flexuosa Closed Low Forest (near Busselton)’ (Ecoedge 2015). 

 
1 129 taxa were found during the 2015 survey and 89 taxa in the 2021 survey, including 14 taxa not recorded in 
2015. 
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Two floristic quadrats placed within the Corymbia calophylla, Melaleuca preissiana and 
Agonis flexuosa Woodland vegetation unit (GELC01, GELC02), were grouped by multivariate 
analysis mainly with other quadrats from known occurrences of the PEC. On this basis, both 
vegetation units (specifically, all areas of vegetation in Degraded or better condition) are 
considered an occurrence of the PEC. There is 1.758 ha of PEC within the survey area.  

All the native vegetation within the survey area is considered to be wetland habitat because 
Melaleuca preissiana, M. rhaphiophylla and the sedge Baumea juncea were found. The survey 
area is also recognised as part of the Spearwood Dune Wetland Area 2, by Webb et al. (2009), 
because the Eucalyptus rudis, Corymbia calophylla and Agonis flexuosa Closed Low Forest was 
in degraded or better vegetation condition.  

One vegetation complex and one of Beard’s vegetation associations are mapped to occur 
across the survey area: the Yoongarillup Complex and association 1000.  

The Yoongarillup complex has more than 30% of its pre-European extent on the SCP 
remaining (35.81%), but only marginally more than 10% within the City of Busselton (10.9 %). 
Association 1000 has less than 30% at the state (27.81%) and IBRA region (26.41%) and 
subregion levels (26.41%), but more than 30 % remaining within the City of Busselton 
(35.27%). This discrepancy is likely due to the greater differentiation of Beard’s association 
mapping within the City boundary. 

The vegetation within the survey area has been mapped by Molloy et al. (2009) as having a 
2b linkage proximity rating due to its partial connection to a mapped regional ecological 
linkage associated with the Vasse - Wonnerup Estuary and coastal reserves system, which 
passes approximately 600 m to the north of the survey area. 

There are no mapped wetlands, including Conservation Category wetlands, within or nearby 
the survey area. However, as mentioned above, the wetland tree species within the survey 
area indicate that it is, in fact, a wetland. There are also no watercourses mapped to intersect 
or nearby the survey area. 

While there are no ESAs formally mapped within the survey area, all four mapped occurrences 
of the Threatened orchid Caladenia procera should be recognised as ESAs.  
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Statement of limitations 

Reliance on data 
In the preparation of this report, Ecoedge has relied on data, surveys, analyses, designs, plans 
and other information provided by the Client and other individuals and organisations, most 
of which are referred to in the report. Unless stated otherwise in the report, Ecoedge has not 
verified the accuracy or completeness of the data. To the extent that the statements, 
opinions, facts, information, conclusions and/or recommendations in the report are based in 
whole or in part on the data, those conclusions are contingent upon the accuracy and 
completeness of the data. Ecoedge will not be liable in relation to incorrect conclusions should 
any data, information or condition be incorrect or have been concealed, withheld, 
unavailable, misrepresented or otherwise not fully disclosed to Ecoedge.  

Report for the benefit of the Client 
The report has been prepared for the benefit of the Client and no other party. Ecoedge 
assumes no responsibility and will not be liable to any other person or organisation for or in 
relation to any matter dealt with or conclusions expressed in the report or for any loss or 
damage suffered by any other person or organisation arising from matters dealt with or 
conclusions expressed in the report (including, without limitation, matters arising from any 
negligent act or omission of Ecoedge or for any loss or damage suffered by any other party 
relying on the matters dealt with or conclusions expressed in the report). Other parties should 
not rely upon the report or the accuracy or completeness of any conclusions and should make 
their own enquiries and obtain independent advice in relation to such matters.  
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1 Introduction 
Ecoedge Environmental Services (Ecoedge) was engaged by SW Environmental, on behalf of 
the City of Busselton (the City) in February 2021 to undertake a detailed and targeted spring 
flora and vegetation survey of vegetation surrounding the Geographe Leisure Centre (GLC) in 
West Busselton in the City of Busselton (the ‘survey area’) (Figure 1 and Figure 2).  

GLC is located between Recreation Lane and Clydebank Avenue in an urban context 
approximately 2.5 km southwest of the centre of Busselton Central Business District. 

The City is investigating options for the potential expansion of the GLC and required the 
survey to assist with project design and any environmental approvals that may be required as 
part of a future proposal.  

The flora and vegetation survey was undertaken on 31 August, 16 October, 3 November 2021 
and 3 March 2022 by Russell Smith (flora permit FB61000473) and Colin Spencer (flora permit 
FB62000169) in accordance with the Environmental Protection Authority (EPA) Technical 
Guidance - Flora and Vegetation Surveys for Environmental Impact Assessment (EPA 2016).  

This report compiles findings of the survey. 

2 Scope and objectives 
SW Environmental required a desktop assessment to be conducted prior to the field survey 
to identify relevant key features and constraints which were in or nearby the survey area, 
such as Threatened and Priority flora, Threatened and Priority Ecological Communities (TEC 
and PECs), riparian vegetation, unusual soil/landscape systems, conservation estates, poorly 
represented vegetation associations and or vegetation complexes and Environmentally 
Sensitive Areas (ESA’s). The desktop assessment area (the ‘study area’) encompassed a ten-
kilometre (km) buffer to the survey area (Figure 2).  

The field survey was required to ground-truth the desktop assessment findings and delineate 
all significant flora and vegetation components within the survey area, including TECs and 
PECs and Threatened and Priority flora. The focus of the targeted survey was the Threatened 
orchid Caladenia procera and Threatened grass Austrostipa bronwenae, both of which have 
been previously reported to occur in the survey area (Ecoedge 2015). 

The survey and report were required to be undertaken in accordance with the Environmental 
Protection Authority (EPA) Technical Guidance - Flora and Vegetation Surveys for 
Environmental Impact Assessment (EPA 2016) and meet requirements of other relevant State 
and Commonwealth guidelines for threatened species and communities, such as approved 
conservation advice for Environmental Protection and Biodiversity Act 1999 (EPBC Act 1999) 
threatened species and communities. 
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3 Methods 

3.1 Desktop assessment 
Prior to the field survey, a desktop assessment was undertaken to provide contextual 
information on the flora and vegetation within the survey area. The desktop studies included 
a review of the following information.  

Regional geology and soil mapping (Tille & Lantzke 1990) 
Vegetation complex mapping of the South-West Forest Region of Western Australia 
(Mattiske and Havel 1998) as updated by Webb et al. (2016). 
Beard’s Pre-European vegetation association mapping dataset (DPIRD-006) (Beard et al. 
2013). 

WA Threatened and Priority Ecological Communities DBCA database extracts (DBCA 
2021a) and TEC and PEC listings (DBCA 2018a, DBCA 2021b). 
Federal Protected Matters Search Tool results (DAWE 2022)2. 
Extract from the Department's Threatened Flora database and the Western Australian 
Herbarium database (DBCA 2021c). 
Geomorphic Wetlands, Swan Coastal Plain Data Set DBCA-019 (DBCA 2021d). 
Environmentally sensitive areas distribution maps and data (DWER 2020). 
Surface Hydrology Lines (National) (Crossman & Li 2015). 
Regional Ecological Linkages (Molloy et al. 2009). 

The assessment also included a review of the following surveys. 
Report of a Level 1 Flora and Vegetation Assessment at the Geographe Leisure Centre 
(Ecoedge 2015). 
The flora and vegetation of the Busselton Plain (Swan Coastal Plain): a report for the 
Department of Environment and Conservation as part of the Swan Bioplan Project. 
Department of Environment and Conservation, Perth, Western Australia. (Webb et al. 
2009). 

3.1.1 Significant flora likelihood of occurrence 
Prior to undertaking the survey, an assessment of the likelihood of occurrence of Threatened 
and Priority flora occurring within the survey area was undertaken. The rationale for 
determining this likelihood of occurrence is provided in Appendix 1. The rationale for the 
post-survey likelihood of occurrence is also provided in this Appendix.  

3.2 Field survey 
The flora and vegetation survey was undertaken on 31 August, 16 October, 3 November 2021 
and 3 March 2022 by Russell Smith (flora permit FB61000473) and Colin Spencer (flora permit 
FB62000169) in accordance with the Environmental Protection Authority (EPA) Technical 
Guidance - Flora and Vegetation Surveys for Environmental Impact Assessment (EPA 2016).  

The time of the survey was within the optimum time for field identification of most of the 
Threatened and Priority flora identified as potentially occurring within the survey area. 

 
2  
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Specifically, Drakaea elastica was searched for on 31 August, C. procera on 16 October and 
Austrostipa bronwenae on 3 November 2021 and 3 March 2022. 

The dominant and characteristic species, as well as some soil information, was collected at 84 
vegetation information points across the survey area. In addition, two floristic quadrats were 
installed in representative vegetation types within the survey area. 

The mapping from Ecoedge (2015) and the vegetation and quadrat information from the 
current survey was used to identify and describe vegetation units using the NVIS system (Level 
5; NVIS 2017). 

Location of data collection points (vegetation condition assessment points and relevés) and 
survey track files was recorded.  

Flora species that were not identified in the field were either photographed or collected for 
later identification.  

Vegetation condition was assessed using the method of the EPA (2016) (Appendix 2).  

3.3 Multivariate analysis 
The floristic quadrat data from the two quadrats placed in the survey area was compared to 
seven quadrats placed in the “Eucalyptus rudis, Corymbia calophylla and Agonis flexuosa 
Closed Low Forest” PEC just east of the survey area by AECOM (2017) and Ecoedge (2020) as 
well as a subset of quadrats from the Swan Coastal Plain (SCP) by Gibson et al. (1994) (“the 
SCP Survey”) using MVA. The subset of the Gibson et al. 1994 dataset used in this analysis 
comprised 149 quadrats occurring south of Bagieau Road in Myalup, about 45 km north of 
Bunbury. It was considered that only including quadrats from the Gibson et al. 1994 dataset 
that were sited within 125 km of the survey area would lead to a more accurate assignment 
of the appropriate FCT. The software PATN (Belbin 2003) was used for the MVA. 

The MVA used two-way classification (Agglomerative Hierarchical Fusion) of the 
presence/absence data for each quadrat. The flexible UPGMA classification strategy was used 

-0.1), together with the Bray-Curtis site similarity measure. The default settings for 
number of groups to be produced by the classification (i.e., the “cut-off level”) was accepted 
in each case. The primary output of the classification were dendrograms and a two-way table 
of taxa and quadrats. 

The data from the Gibson et al. 1994 survey dataset had been subject to taxonomic updating. 
Taxonomic updating of the 25-year-old data was required because many taxonomic changes 
have taken place since the original survey was carried out (e.g., Dryandra to Banksia, 
Eucalyptus calophylla to Corymbia calophylla, etc.). In addition, there is some uncertainty 
about the identification of such species as Thysanotus manglesianus and T. patersonii, where 
many Swan Coastal Plain specimens have intermediate characteristics between the two. In 
such cases, terms such as ‘Thysanotus manglesianus/patersonii complex’ were used. 
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3.4 Survey limitations 
Potential limitations with regard to the assessment are addressed in Table 1.  

Table 1. Limitations of the field survey with regard to assessment adequacy and accuracy.  
Aspect Constraint Comment 

Scope 
Not a 
constraint 

The survey scope was prepared in consultation with 
the Client and was designed to comply with EPA 
requirements. 

Proportion of flora 
identified 

Minor The survey was carried within the prime flowering 
season for the high rainfall south-west.  

Climatic and 
seasonal effects 

Negligible 

Rainfall in 2021 at the Busselton Shire Weather 
Station No 9515 was slightly above the mean for 
the station.  
2021 rainfal 811 mm 

800 mm. 
Availability of 
contextual 
information 

None 
A regional survey of the Busselton Plains (Webb et 
al. 2009) covers the survey area and provides a 
regional context to the survey. 

Completeness of 
the survey 

Negligible 
The survey was carried out within the spring and 
early summer flowering season, and all parts of the 
survey area were accessible. 

Skill and 
knowledge of the 
botanists (vascular 
flora) 

Not a 
constraint 

The botanists have a combined 35 years of 
experience in flora surveys in the south-west of 
W.A.  

Disturbance (fire, 
grazing, clearing 
etc.) 

Minor 
Historically, there has been a disturbance in the 
eastern part of the survey area by the construction 
of a drainage basin. 



 

 

4 Results desktop assessment  

4.1 Biogeographic region and location 
The survey area is situated within the Perth (SWA02) sub-region of the SCP biogeographic 
region as defined in the Interim Biogeographical Regionalisation for Australia (IBRA) 
(Commonwealth of Australia 2016).  

4.2 Landform and soils  
The survey area occurs on the Swan Coastal Plain (SCP), bounded by the Darling and Whicher 
Ranges to the east, the Indian Ocean to the west, Moore River to the north and Dunsborough 
to the south. The SCP is built up of two belts of sediments that differ in origin: aeolian 
sediments in the west and alluvial sediments in the east. The aeolian sediments comprise 
three major dune systems: The Bassendean Dune System is the most easterly and oldest 
system. The Quindalup System is the most westerly and youngest system, with the 
Spearwood system located in between. In the Busselton region, these wind-deposited dunes 
press up against the Abba plain, which is built up of alluvium deposited by streams flowing 
over the Whicher Range from the Blackwood Plateau. Its alluvial soils are predominantly clays 
and silts. In places, low dunes of aeolian sands from the west may overlay the alluvial soils 
(Seddon 1972). 

The survey area occurs within the Ludlow plains subsystem (211SpL) of the Spearwood dune 
system (212Sp). This subsystem comprises a level to gently undulating plain of flats, low rises 
and depressions of deep yellow sands formed on aeolianite and calcarenite of the Tamala 
limestone (Tille and Lantzke 1990). 

The Ludlow plains subsystem has been divided into soil phases based on local soil conditions, 
with one phase recognised across the survey area, the 211SpLDw Ludlow wet flats Phase (Tille 
and Lantzke 1990).This is described in Table 2 and shown in Figure 3.  

Table 2. Soil mapping units occurring within the survey area (Tille and Lantzke 1990). 
System Subsystem Description 

Spearwood 
(211Sp) 

Ludlow Plain 
(211SpLD) 

Ludlow wet flats Phase (211SpLDw) Flats with poor subsoil 
drainage in winter.  Deep yellow brown siliceous sands over 
limestone (i.e. Spearwood Sands). 
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4.3 Vegetation description according to pre-European mapping datasets 

4.3.1 Vegetation complexes 
In 2016, the Department of Parks and Wildlife (DPaW) revised the vegetation mapping 
datasets for the Darling Scarp and Plateau Regional Forest Agreement (RFA) mapping of 
Mattiske and Havel (1998) and the Swan Coastal Plain mapping of Heddle et al. (1980). The 
purpose of the revision was to fill data gaps and improve alignment and correlation between 
the two datasets (Webb et al. 2016). 

One vegetation complex, the Yoongarillup complex, occurs within the survey area, according 
to the 1:50,000 mapping of South-West Forest Region of Western Australia (Mattiske & Havel 
1998) and the 1:250,000 mapping of vegetation complexes on the SCP (Heddle et al. 1980) as 
updated by Webb et al. (2016). These are described in Table 3 and shown in Figure 4. 

Table 3. Vegetation complexes mapped for the survey area (Webb et al. 2016). 
Vegetation Complex Description 

Yoongarillup Complex- 

Woodland to tall woodland of Eucalyptus gomphocephala (Tuart) 
with Agonis flexuosa in the second storey. Less consistently an 
open forest of Eucalyptus gomphocephala (Tuart) - Eucalyptus 
marginata (Jarrah) - Corymbia calophylla (Marri). South of Bunbury 
is characterised by Eucalyptus rudis (Flooded Gum)-Melaleuca
species open forests. 
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4.3.2 Vegetation associations 
A systematic survey of native vegetation in Western Australia was undertaken by J. S. Beard 
(along with others) during the 1970s, which described vegetation systems in the southwest 
of Western Australia at a scale of 1:250,000. Beard’s vegetation maps attempted to depict 
the vegetation as it might have been prior to European settlement in terms of type and extent 
(Beeston et al. 2001). The Beard Vegetation Association dataset, also referred to as the pre-
European native vegetation extent dataset, was digitised by Shepherd et al. (2002).  

Beard vegetation associations have been described to a minimum standard of Level 3 “Broad 
Floristic Formation” for the National Vegetation Inventory System (NVIS) (state-wide to 
regional scale) 3.  

The survey area comprised only one Beard vegetation association: association 1000 ‘Mosaic: 
Medium forest; jarrah-marri / Low woodland; banksia / Low forest; tea tree (Melaleuca spp.)’ 
(Figure 5).  

  

3 Beard’s vegetation mapping units are referred to as ‘associations’ however these do not correspond to the 
NVIS Level 5 ‘Associations’. The NVIS system was developed long after Beard’s work was completed, and while 
both classification systems use the same term, NVIS ‘Associations’ describe vegetation in more detail than do 
Beard’s. 
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4.3.3 Assessment of remaining extent against pre-European extent 
In 2001, the Commonwealth of Australia stated National Targets and Objectives for 
Biodiversity Conservation, which recognised that the retention of 30%, or more, of the pre-
clearing extent of each ecological community, was necessary if Australia's biological diversity 
was to be protected (Environment Australia 2001).  

In its report on the Statewide Vegetation Statistics incorporating the Comprehensive, 
Adequate and Representative (CAR) Reserve Analysis, the Government of Western Australia 
(GoWA) provides information on the pre-European and current extent of the ecological 
communities of Western Australia and reports on the status of the CAR reserve system for 
WA (GoWA 2019a This system is also based on the National retention targets of 30% overall. 
Only reserves managed by DBCA under the Conservation and Land Management Act 1984 are 
considered for inclusion in the “CAR Reserve Analysis”). In Western Australia, these statistics 
have been calculated for Beard’s Vegetation Associations and Webb et al.’s (2016) updated 
Vegetation complexes. 

The pre-European extent vegetation and the percentage of current extent in DBCA managed 
land for the one complexes and one association described for the survey area are presented 
in Table 4 and Table 5, respectively. In summary, there is more than 30% of the pre-European 
extent vegetation remaining for the Yoongarillup Complex at a state level. However, only just 
over 10% remain within the City of Busselton, and there is less than 30 % of Beard’s vegetation 
association 1000 remaining at State, IBRA region and IBRA subregion levels. This target is 
exceeded across the City of Busselton. 

The red, orange and yellow shading in the tables indicates the status of the Commonwealth 
30% retention target. 

Status of the commonwealth retention target >30% <30% <10% 
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Table 4. The vegetation complex mapped within the survey area with regards to the 
Commonwealth retention targets (GoWA 2019b). 

Vegetation 
Complex Pre-European (ha) Current Extent (ha) 

% 
Remaining 

% remaining 
in DBCA 
reserves 

Yoongarillup Complex 

Swan Coastal 
Plain 27,977.93 10,018.14 35.81 18.41 

City of Busselton 3,203.79 349.09 10.90 11.45 
* Excludes Crown Freehold Department Interest Lands that are managed under Section 8(a) of the CALM Act. 

Table 5. The vegetation association within the survey area with regards to the Commonwealth 
retention targets (GoWA 2019a). 

Beard 
Vegetation 
Association 

Pre-European (ha) Current Extent (ha) % Remaining 

% 
remaining 
in DBCA 

Managed 
Land* 

Association 1000 

State-wide 99,835.86 27,768.84 27.81 5.19 

IBRA region: 

Swan Coastal Plain 
(SWA) 

94,175.31 24,869.20 26.41 5.06 

IBRA sub-region 

Perth (SWA02) 
94,175.31 24,869.20 26.41 5.06 

City of Busselton 12,034.21 4,244.00 35.27 6.84 

* Excludes Crown Freehold Department Interest Lands that are managed under Section 8(a) of the CALM Act. 
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4.4 Threatened and Priority ecological communities 
Ecological communities are defined by Western Australia’s DBCA as “...naturally occurring 
biological assemblages that occur in a particular type of habitat. They are the sum of species 
within an ecosystem and, as a whole, they provide many of the processes which support 
specific ecosystems and provide ecological services.” (DEC 2013). 

Under Section 27 of the Biodiversity Conservation Act 2016 (BC Act), the Western Australian 
Minister for Environment may list communities considered under significant threat as a TEC. 
These TECs can be listed under one of three conservation categories. These categories are 
Critically Endangered (CR), Endangered (EN), Vulnerable (VU). The BC Act also provides for 
listing communities as collapsed ecological communities.  

Possible TECs that do not meet survey criteria are added to the DBCA’s Priority ecological 
community lists under Priorities 1, 2 or 3 (referred to as P1, P2, P3). Ecological communities 
that are adequately known, are rare but not Threatened, that meet criteria for near 
Threatened, or that have been recently removed from the Threatened list are placed in 
Priority 4 (P4). These ecological communities require regular monitoring. Conservation 
Dependent ecological communities are placed in Priority 5 (P5) (DEC 2013).  

The current listing of Threatened and Priority ecological communities is specified in DBCA 
(2018a, 2021b). The conservation categories for these Threatened and Priority ecological 
communities are defined in Appendix 3. 

TECs can also be listed under the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). There are three categories of TEC under the EPBC Act: 
Critically Endangered (CR), Endangered (EN) and Vulnerable (VU) (Department of Agriculture, 
Water and the Environment) (DAWE 2020a). These are defined in Appendix 4. 

The desktop assessment, which included a Protected Matters Search4 (DAWE 2022) and 
review of DBCA TEC and PEC database extracts (DBCA 2021a), found seven EPBC Act, six BC 
Act listed TECs, and six State listed PECs within the 10 km study area. 

Outcomes of these searches are presented in Table 6. The results of the DBCA records are 
shown in Figure 6. 

  

 
4 The PMST was conducted post survey. 
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Table 6. Threatened and Priority ecological communities occurring within study area (DAWE 
2022, DBCA 2021a). 

Community name and description Status (WA) 
Status 

(EPBC Act) 

‘Claypans of the Swan Coastal Plain’ – a federally listed TEC 
consisting of four State-listed communities, two of which 
occurs in the study area: 

1. SCP07 Herb rich saline shrublands in clay pans 

2. SCP10a Shrublands on dry clay flats 

T (VU) 

T (EN) 

T (CR) 

T(CR) 

SCP10b: Shrublands on southern Swan Coastal Plain 
Ironstones (Busselton area) T(EN) T(EN) 

Tuart (Eucalyptus gomphocephala) Woodlands and Forests of 
the Swan Coastal Plain  

SCP25 Southern Eucalyptus gomphocephala – Agonis 
flexuosa woodlands 

SCP30b Quindalup Eucalyptus gomphocephala and/or Agonis 
flexuosa woodlands 

P3 T (CR) 

Shrublands and woodland on Muchea Limestone T(EN) T (EN) 

‘Banksia Woodlands of the Swan Coastal Plain’ – a federally 
listed TEC consisting of numerous State-listed communities P3 T (EN) 

Subtropical and Temperate Coastal Saltmarsh P3 T (VU) 

SCP02 Southern wet shrublands T (EN) - 

SCP01b Corymbia calophylla woodlands on heavy soils of the 
southern Swan Coastal Plain T(VU) - 

Vasse Blackbutt (near Busselton): Eucalyptus patens, 
Corymbia calophylla, Agonis flexuosa Closed Low Forest P1 - 

Busselton Yate community: Eucalyptus cornuta, Agonis 
flexuosa and Eucalyptus decipiens forest on deep yellow-
brown siliceous sands over limestone 

P1 - 

Eucalyptus rudis, Marri and Peppermint Forest: Eucalyptus 
rudis (flooded gum), Corymbia calophylla, Agonis flexuosa 
Closed Low Forest (near Busselton) 

P1 - 
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4.5 Threatened and Priority flora 
Species of flora and fauna are defined as having a Threatened or Priority conservation status 
where their extant populations are restricted geographically and/or under threat of possible 
extinction. The DBCA recognises these threats and consequently applies regulations towards 
population and species protection. 

Threatened extant flora species are listed under Section 19 of the BC Act. They are ranked 
according to their level of threat using the International Union for Conservation of Nature 
(IUCN) Red List categories and criteria. The categories are Critically Endangered (CE), 
Endangered (EN), Vulnerable (VU). It is an offence to “take” or damage Threatened flora 
without Ministerial approval. Section 5 of the Act defines “to take” as “… to gather, pluck, cut, 
pull up, destroy, dig up, remove, harvest or damage flora by any means”.  

Priority flora is under consideration for future declaration as “Threatened flora”, dependent 
on more information. Species classified as Priority One to Three (referred to as P1, P2 and P3) 
are in need of further survey to determine their status, while Priority Four (P4) species are 
adequately known rare or Threatened species that require regular monitoring.  

Threatened flora lists are formally reviewed annually, whilst the Priority flora list is subject to 
a less formal ongoing review. The current listing of Threatened and Priority flora was updated 
on 5 December 2018 (DBCA 2018b). 

Categories of Threatened and Priority flora defined by the BC Act are presented in Appendix 5 
(DBCA 2019).  

Threatened flora may also be protected under the Commonwealth EPBC Act and be listed in 
one of six categories. Definitions of these categories are summarised in Appendix 6 (DAWE 
2020b). 

Threatened or Priority flora occurring within 10 km of the survey area generated from a 
Protected Matters Search Tool query (DAWE 2022). DBCA and WA Herbarium Threatened and 
Priority flora data downloads (DBCA 2021c) are provided in Appendix 7.  

Sixty - five significant species were identified within this search area. Of these, three species 
have been previously recorded in the survey area and are considered likely to be re-recorded 
within the survey area. Fifteen species were possible and forty-seven Unlikely. The three 
species likely to occur within the survey area are listed in Table 7. The location of all DBCA 
database significant flora (DBCA 2021c) within the study area are shown in Figure 7. 

A breakdown of the likelihood of occurrence of all potential species according to conservation 
status is provided in Table 8, with the complete pre and post likelihood of occurrence 
assessment provided in Appendix 8. 
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Table 7. Conservation significant flora likely to occur within the survey area. 
Species Conservation Status 

Caladenia procera T (CR) 
Austrostipa bronwenae T (EN) 
Pimelia ciliata subsp. longituba P3 

 

Table 8 Likelihood of occurrence according to conservation status. 
Likelihood of 
occurrence 

Total 
number 

Priority 
1 

Priority 
2 

Priority 
3 

Priority 
4 Threatened 

Likely 3   1  2 
Possible 15  4 8 2 1 
Unlikely 47 3 5 13 6 20 
Total 65 3 9 22 8 23 
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4.6 Wetlands and water courses 
Wetlands on the SCP have been classified into types using the geomorphic wetland 
classification system of Semeniuk & Semeniuk (1995), which is based on the characteristics of 
landform and water permanence, for example, lakes, palusplains and damplands. These are 
described in Table 9. The SCP wetlands have also been evaluated and assigned an appropriate 
management category and corresponding category objective, providing guidance on the 
nature of the management and protection the wetland should be afforded. These categories 
are described in Table 10. 

Table 9. Wetland types (adapted from Semeniuk & Semeniuk 1995). 
Management Category Basin Flat Channel Slope Highland 

Permanently inundated Lake  River   

Seasonally inundated Sumpland Floodplain Creek   

Intermittent inundation Playa Barlkarra Wadi   

Seasonally waterlogged Dampland Palusplain Trough Paluslope Palusmont 
 
Table 10. Definitions of and objectives for the different wetland management categories (EPA 
2008). 

Management 
Category Definition Category Objective 

Conservation Wetlands with high conservation value 
for both natural or human use 

To preserve wetland (natural) 
attributes and functions 

Resource 
Enhancement 
(RE) 

Wetlands with moderate natural and 
human use attributes that can be 
restored or enhanced 

To restore wetlands through 
maintenance and enhancement of 
wetland functions and attributes 

Multiple Use 
(MU) 

Wetlands that score poorly on both 
natural and human use attributes 

To use, develop and manage wetlands 
in the context of water, town and 
environmental planning 

There are no wetlands, including Conservation Category wetlands (CCW) within or near the 
survey area (DBCA 2021d). The nearest CCW wetland is located approximately 480 north of 
the survey area, part of the Vasse River Estuary (Figure 8 and Figure 9). 

4.7 Watercourses 
According to an examination of aerial photography and watercourse data sets Crossman and 
Li (2015) (Figure 9), there are also no watercourses mapped within proximity or intersecting 
the survey area. 
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4.8 Regional ecological linkages 
Regional ecological linkages “link protected patches of regional significance by retaining the 
best (condition) patches available as stepping stones for flora and fauna between regionally 
significant areas” (Molloy et al. 2009). 

Regional ecological linkages have been mapped by Molloy et al. (2009) across the SW of 
Western Australia in an area spanning between just north of Mandurah to Walpole in the 
south-east.  

Molloy et al. (2009) assessed and assigned “proximity value” (PV) ratings to all patches of 
remnant native vegetation as a way of indicating the value of their connectivity with regional 
ecological linkages. This was based on their distance from the nearest mapped regional 
ecological linkage axis line and connected parcels of remnant vegetation (Table 11).  

Table 11. Linkage proximity values rating assigned to patches of remnant vegetation within a 
landscape from Molloy et al. (2009). 

Proximity 
value Description 

1a with an edge touching or < 100 m from a linkage  
1b with an edge touching or < 100 m from a natural area selected in 1a 
1c with an edge touching or < 100 m from a natural area selected in 1b  
2a with an edge touching or < 500 m from a linkage  
2b with an edge touching or < 500 m from a natural area selected in 2a 
2c with an edge touching or < 500 m from a natural area selected in 2b 
3a with an edge touching or < 1000 m from a linkage  
3b with an edge touching or < 1000 m from a natural area selected in 3a 
3c with an edge touching or < 1000 m from a natural area selected in 3b 

An east-west aligned regional ecological axis line occurs approximately 600 m north of the 
survey area. This axis line mapped by Molloy et al. (2009) is associated with the Vasse River, 
Vasse Wonnerup Estuary system and uncleared coastal vegetation. The survey is partially 
connected to this linkage with its vegetation assigned a 2b linkage proximity rating 
(Figure 10).  
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4.9 Other reports 
One flora and vegetation survey has been previously conducted over the vegetation 
surrounding the GLC. This was conducted by Ecoedge in 2015. The key outcomes of this report 
are summarised below. 

Ecoedge (2015) Level 1 Flora and Vegetation Assessment at the Geographe Leisure Centre  
Location: the current survey area. 
Area: 3.92 ha. 
Purpose: To determine the significant flora and vegetation values of the survey 
area vegetation.  
Key outcomes relevant to the current survey: Two vegetation communities were 
identified across the survey area, one of which, Unit A, was identified as the 
Priority 1 Ecological Community “Eucalyptus rudis, Corymbia calophylla, Agonis 
flexuosa Closed Low Forest (near Busselton)”. 
A single occurrence of the Threatened orchid Caladenia procera was recorded 
within the north-east quadrant of the survey area. The survey also reported that 
in 2012 DPaW had recorded 82 C. procera plants in this general area. No other 
flora of significance was recorded. 

4.10 Environmentally Sensitive Areas  
ESAs are protected under the Environmental Protection (Clearing of Native Vegetation) 
Regulations 2004. They are selected for their environmental values at State or National levels 
(Government of Western Australia 2005). They include: 

Defined wetlands and riparian vegetation within 50 m 
Areas covered by Threatened ecological communities 
Area of vegetation within 50 m of Threatened flora 
Bush Forever sites 
Declared World Heritage property sites. 

There are no formally mapped ESA’s within or in close proximity to the survey area. The 
nearest mapped ESA is located approximately 345 m to the north of the survey area 
(Figure 11). This ESA is associated with a Conservation category wetland, which is part of the 
Vasse River estuary system (Figure 9). 

However, the previously mapped occurrences of the Threatened orchid Caladenia procera 
(Ecoedge 2015) and the Threatened grass Austrostipa bronwenae identified in the DBCA 
(2021c) data set should both be recognised as ESA. 
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5 Survey results 
Tracklog and relevés were recorded, and locations are shown in Appendix 9. A list of species 
found during this survey is provided in Appendix 10. The threatened flora reporting form is 
provided in Appendix 11. This will be submitted to DBCA for their records.  

5.1 Flora 
One hundred and forty-four taxa have been found within the survey area recognised, with 
thirty-five being introduced species.5 The most numerous families were the Poaceae (14 
taxa), Orchidaceae and Fabaceae with 13 taxa each.  
 
The conservation significant taxon, Conospermum caeruleum var. ‘Busselton’ was observed 
scattered throughout much of the Corymbia calophylla, Melaleuca preissiana and Agonis 
flexuosa Woodland vegetation unit (see below). 

5.1.1 Flora of conservation significance 
Caladenia procera 
Three plants of the Threatened orchid Caladenia procera (Figure 12) were found within the 
survey area. Their locations are shown in Figure 13. This compares to only a single plant being 
found in the 2015 survey (Ecoedge 2015) 6. There is also a record from the TPFL DBCA data 
download (3/10/2012) that recorded zero live plants (DBCA 2021c).   

  
Figure 12. Caladenia procera found within the survey area.  

5 129 taxa were found during the 2015 survey and 89 taxa in the 2021 survey, including 14 taxa not recorded in 
2015. 
6 A reference to a search being conducted by DPaW in 2012 within the survey area resulting in 82 plants being 
found cited in Ecoedge (2015) cannot be substantiated and may relate to a different area or a larger area. 
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Conospermum caeruleum var. ‘Busselton’  
Conospermum caeruleum var. ‘Busselton’ (Figure 14) was observed scattered throughout the 
survey area. While C. caeruleum var. ‘Busselton’ is not recognized as a Threatened or Priority 
taxon it is recognised as one of three independent Management Units that belong to a single, 
morphologically variable southwest species, which exhibits a strong population genetic structure 
(Bradbury et al. 2019). As such, it is important in furthering the understanding of the C. 
caeruleum complex. 
 

 
Figure 14. Conospermum caeruleum var. ‘Busselton’. 

5.1.2 Targeted flora not found  
There is a record dating from 2007 of the Threatened species Austrostipa bronwenae occurring 
in the survey area. However, despite intensive searching, this species was not re-found. 
 
Pimelia ciliata subsp. longituba (P3) was not found during this survey.  
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5.2 Post survey likelihood of occurrence 
The post-survey likelihood of occurrence of the sixty-five potential significant vascular flora, 
including Threatened flora, was “unlikely”, except for the single Threatened taxon, C. procera, 
which was recorded. Of the sixty-four taxa recorded as “unlikely” following the survey it was 
because of no suitable habitat in eight cases. For the other fifty-six taxa, although suitable or 
potential habitat was present, was appropriately searched, the taxon was not observed. 

A summary of the post-survey likelihood of occurrence according to conservation status is 
provided in Table 12. 

Table 12. Vascular post survey likelihood of occurrence according to conservation status. 
Likelihood of 
occurrence 

Total No. 
Priority 

1 
Priority 

2 
Priority 

3 
Priority 

4 
Threatened 

Recorded 1     1 

Unlikely 64 3 9 22 8 23 

Total 65 3 9 22 8 24 

 

5.3 Declared pest plants 
*Asparagus asparagoides (bridal creeper) and *Zantedeschia aethiopica (arum-lily), both 
with the category s22(2) (C3 Exempt7) under the Biosecurity and Agriculture Management Act 
2007, were found during the survey. Bridal creeper is also recognised as a Weed of National 
Environmental Significance.  

Locations of both bridal creeper and arum-lily are shown in Figure 15. 

 
7 Currently there are no obligations for management of these weeds under the Act. 
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5.4 Vegetation units 
Two vegetation units were recognised in the survey area (Figure 16 and Figure 17) and are 
described below. The vegetation units are mapped in Figure 18.  

5.4.1 Corymbia calophylla, Agonis flexuosa and Melaleuca rhaphiophylla Low Forest. 
Low Closed Forest/Low Open Forest of Agonis flexuosa, Banksia littoralis and Melaleuca 
rhaphiophylla over tall/medium open shrubland of Exocarpos odoratus, Spyridium 
globulosum, Hakea varia, Hardenbergia comptoniana and (*Acacia longifolia) over sedgeland 
of Baumea juncea and Gahnia trifida and mixed herbs and grasses.   

 
Figure 16. Corymbia calophylla, Agonis flexuosa and Melaleuca rhaphiophylla Low Forest. 

5.4.2 Corymbia calophylla, Melaleuca preissiana and Agonis flexuosa Woodland. 
Open Forest/Woodland of Corymbia calophylla, Melaleuca preissiana and Agonis flexuosa 
over tall open shrubland of (Acacia saligna), Kunzea glabrescens, Jacksonia furcellata and 
Spyridium globulosum over low/medium open shrubland of Conospermum caeruleum var. 
‘Busselton’, Gompholobium tomentosum, Hardenbergia comptoniana, Kennedia prostrata 
and Xanthorrhoea brunonis and Baumea juncea, Lepidosperma longitudinale open sedgeland 
over mixed herbs and grasses including Opercularia hispidula and Austrostipa flavescens. 
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Figure 17. Corymbia calophylla, Melaleuca preissiana and Agonis flexuosa Woodland. 
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5.5 Multivariate analysis 
The two quadrats (GELC01, GELC02) placed within the Corymbia calophylla, Melaleuca 
preissiana and Agonis flexuosa Woodland vegetation unit8 were grouped mainly with other 
quadrats from known occurrences of the Priority one ecological community ‘Eucalyptus rudis, 
Corymbia calophylla and Agonis flexuosa Closed Low Forest (near Busselton)’. The quadrats 
placed in known occurrences of the PEC are from AECOM (2017) and Ecoedge (2020). A part 
of the dendrogram produced by the MVA is shown in Figure 19. 

  
Figure 19. Part of the dendrogram produced by the MVA of quadrat floristic data showing 

the two survey area quadrats GELC01 and GELC02. 
 

 
8 Quadrats were not placed in the Corymbia calophylla, Agonis flexuosa and Melaleuca rhaphiophylla Low Forest 
unit because that was already acknowledged as an occurrence of the PEC. 
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5.6 Vegetation condition 
Almost two-thirds of the vegetation was in Good or Very Good condition (Table 13). Invading 
weeds and physical disturbance associated with a number of trails and a drainage sump in the 
eastern part of the survey area have been the main causes of degradation. 

Vegetation condition within the survey area is mapped in Figure 20. 

Table 13. Area and percentage of the survey area in vegetation condition classes. 
Condition Area (ha) % PEC  

Very Good 0.693 30.38 Yes 
Good 0.766 33.58 Yes 
Degraded 0.299 13.11 Yes 
Completely Degraded 0.523 22.93 No  
  2.281 100.00  
       
Cleared 1.627    
       
Total 3.908    

 

5.7 Priority ecological community 
The Corymbia calophylla, Agonis flexuosa and Melaleuca rhaphiophylla Low Forest unit was 
already acknowledged as an occurrence of the PEC (Ecoedge 2015). The results of the MVA 
show that the Corymbia calophylla, Melaleuca preissiana and Agonis flexuosa Woodland 
vegetation unit is also a component of the Eucalyptus rudis, Corymbia calophylla and Agonis 
flexuosa Closed Low Forest (near Busselton)’ PEC. 

To be classified as a Priority ecological community, the vegetation must be in Degraded, Good 
or Very Good condition. Within this survey area, a total of 1.758 ha is classified as PEC. 

The extent of both the vegetation units regarded as ‘Eucalyptus rudis, Corymbia calophylla 
and Agonis flexuosa Closed Low Forest (near Busselton)’ PEC within the survey area is shown 
in Figure 21. The extent and proportion of the total vegetated areas of each of these 
vegetation units are presented in Table 14. The PEC reporting form is provided in Appendix 
12. This will be submitted to DBCA for their records. 
 
Table 14. Area and condition classes for the various vegetation unit within the survey area. 

Vegetation Unit Condition Area (ha) PEC 

Corymbia calophylla, Melaleuca 
preissiana and Agonis flexuosa Woodland 

Very Good 0.439 Yes 

Good 0.766 Yes 

Degraded 0.227 Yes 
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Completely Degraded 0.523  

Sub-total 1.955  

       

Corymbia calophylla, Agonis flexuosa and 
Melaleuca rhaphiophylla Low Forest 

Very Good 0.254 Yes 

Degraded 0.072 Yes 

Sub-total 0.326  
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6 Discussion and conclusions 

6.1 Significance of flora 

6.1.1 Caladenia procera 
Caladenia procera was declared to be Threatened Flora under the Biodiversity Conservation 
Act 2016 and is also listed under the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) as Critically Endangered. The main threats are clearing for 
development, road, firebreak, power utility maintenance, weed invasion, inappropriate fire 
regimes and grazing. 

Caladenia procera is currently known from a linear range of less than 15 km to the southwest 
of Busselton, where it grows in Jarrah, Marri and Peppermint woodland on alluvial sandy-clay 
loam flats, and also from a disjunct occurrence some 70 km north near Kemerton (DEC 2011). 
The largest known populations of C. procera occur 0.8 to 1.3 km southeast of the survey area 
(Ecoedge 2020). 

All native vegetation within the survey area should be regarded as Critical Habitat for C. 
procera (DEC 2011). Habitat that is critical to the survival of Caladenia procera (DEC 2011) and 
which is protected under the BC Act includes the area of occupancy of known populations and 
the area of similar habitat surrounding known populations. Hence, all the native vegetation 
within the survey area can be regarded as critical habitat. 

6.1.2 Conospermum caeruleum var. ‘Busselton’ 
The survey area supports significant habitat for Conospermum caeruleum var. ‘Busselton’. 
This subspecies is a distinct form of Conospermum caeruleum associated with Spearwood 
Dune vegetation directly south of Busselton, first documented by Webb et al. (2009). 
However, it has not been formally recognised by the WA Herbarium to be a distinct form and 
therefore has not been listed as a Threatened or priority taxon.  
 
Genetic testing was conducted to determine if C. caeruleum var. Busselton and the non-
threatened Conospermum caeruleum subsp. marginatum are the same or different taxa 
(Bennett 2019). The results of genetic testing did not recommend the recognition of the 
Busselton populations as a distinct subspecies but noted that it is one of three independent 
Management Units. The genetic research study recommended Conospermum caeruleum var. 
Busselton should be managed separately and considered an independent conservation unit 
until more information is known (Bradbury et al. 2019).  
 

6.2 Significance of vegetation 
The previous report (Ecoedge 2015) recognised only the Corymbia calophylla, Agonis flexuosa 
and Melaleuca rhaphiophylla Low Forest vegetation unit as a component of the Priority one 
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ecological community ‘Eucalyptus rudis, Corymbia calophylla and Agonis flexuosa Closed Low 
Forest (near Busselton)’. However, it is clear from the results of the MVA that the more 
extensive Corymbia calophylla, Melaleuca preissiana and Agonis flexuosa Woodland unit 
should also be considered an occurrence of the PEC. 
 
The ‘Eucalyptus rudis, Corymbia calophylla and Agonis flexuosa Closed Low Forest (near 
Busselton)’ is a highly restricted community that occurs on the Spearwood dunes ‘Ludlow Wet 
Flats’ and the ‘Ludlow wet vales’ soil-landscape phases which occur over massive limestone 
immediately south of Busselton (Webb et al. 2009). Although E. rudis may be present in this 
community as scattered individuals, it is not always present, and the small remnants of this 
community can be quite variable in species composition (AECOM, 2017; A. Webb, pers. 
comm.9). 

6.3 Vegetation complexes and associations 
One vegetation complex and one of Beard’s vegetation associations are mapped to occur 
across the survey area: the Yoongarillup Complex and association 1000. These are a 
reasonable match for the survey area vegetation units in terms of the dominant species and 
vegetation structure.  

The Yoongarillup complex has more than 30% of its pre-European extent on the SCP 
remaining (35.81%), but only marginally more than 10% within the City of Busselton (10.9 %). 
Association 1000 has less than 30% at the state (27.81%) and IBRA region (26.41%) and 
subregion levels (26.41%), but more than 30 % remaining within the City of Busselton 
(35.27%). This discrepancy is likely due to the greater differentiation of Beard’s mapping 
within the City when compared to the complex mapping with twenty-nine associations 
compared to the eight complexes. The increased differentiation leads to less representation 
per mapped unit. 

6.4 Regional ecological linkages 
The vegetation within the survey area has been mapped by Molloy et al. (2009) as having a 
2b linkage proximity rating due to its partial connection to a mapped regional ecological 
linkage associated with the Vasse -Wonnerup Estuary and coastal reserves system, which 
passes approximately 600 m to the north of the survey area. 

There is no statutory basis for the protection of regional ecological linkages. However, in 
general, the importance of ecological linkages has been recognised as an environmental 
policy consideration in EPA and Planning policy (EPA 2008 and references therein). 

6.5 Waterways and wetlands 
No wetlands within the Geomorphic Wetlands, Swan Coastal Plain Data Set, including CCW, 
are mapped or near the survey area (DBCA 2021d). The nearest CCW wetland is located 
approximately 480 north of the survey area, part of the Vasse River Estuary. There are also 

 
9 Mr. A. Webb, DBCA, Bunbury, pers. Comm 7/2/2019.  
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no watercourses mapped within proximity or intersecting the survey area, according to an 
examination of aerial photography and watercourse data sets Crossman and Li (2015). 

However, because of the presence of one or both of the taxa Melaleuca preissiana and M. 
rhaphiophylla, throughout the survey area, which are both typical wetland trees, and the 
widespread presence of the sedge Baumea juncea, all the native vegetation in the survey area 
should be regarded as wetland habitat. In addition, the Eucalyptus rudis, Corymbia calophylla 
and Agonis flexuosa Closed Low Forest, which comprises all the survey area vegetation in 
Degraded or better condition, is recognised as part of the highly cleared Spearwood Dune 
Wetland Area 2 by Webb et al. (2009). This is further supported by (Tille & Lantzke 1990), who 
mapped the survey area as being within a flat with poor subsoil drainage in winter.  

6.6 Environmentally Sensitive Areas 
No ESAs are mapped within or in close proximity to the survey area. The nearest mapped ESA 
is located approximately 345 m to the north of the survey area. This ESA is associated with a 
Conservation category wetland part of the Vasse River estuary system. 

However, all formally mapped occurrences of Caladenia procera, the Threatened orchid 
within the survey area should be recognised and protected as an ESA. The mapped occurrence 
of Austrostipa bronwenae identified in the DBCA (2021d) data set, whilst not recorded during 
this survey should also be regarded as an ESA. Because there is a 2007 record of A. bronwenae 
from within the survey area, and because the vegetation is similar to nearby A. bronwenae 
habitat the vegetation within the survey area should be regarded as critical habitat for this 
species. 

Exemptions for the need to obtain a clearing permit under the Environmental Protection 
(Clearing of Native Vegetation) Regulation 2004 do not apply within the boundary of ESAs.  
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Appendix  Vegetation condition scale (EPA 2016). 

Vegetation 
Condition

South West and Interzone Botanical Provinces

Pristine
Pristine or nearly so, no obvious signs of disturbance or damage caused by 
human activities since European settlement.

Excellent
Vegetation structure intact, disturbance affecting individual species and 
weeds are non-aggressive species. Damage to trees caused by fire, the 
presence of non-aggressive weeds and occasional vehicle tracks.

Very Good
Vegetation structure altered, obvious signs of disturbance. Disturbance to 
vegetation structure caused by repeated fires, the presence of some more 
aggressive weeds, dieback, logging and grazing.

Good

Vegetation structure significantly altered by very obvious signs of multiple 
disturbances. Retains basic vegetation structure or ability to regenerate it. 
Disturbance to vegetation structure caused by very frequent fires, the 
presence of very aggressive weeds, partial clearing, dieback and grazing.

Degraded

Basic vegetation structure severely impacted by disturbance. Scope for 
regeneration but not to a state approaching good condition without 
intensive management. Disturbance to vegetation structure caused by 
very frequent fires, the presence of very aggressive weeds at high density, 
partial clearing, dieback and grazing.

Completely 
Degraded

The structure of the vegetation is no longer intact and the area is 
completely or almost completely without native species. These areas are 
often described as 'parkland cleared' with the flora comprising weed or 
crop species with isolated native trees and shrubs.



Appendix 3. Categories of Threatened ecological communities under the EPBC 
Act. 

Category Definition  

Critically 
endangered  

(CR) 

If, at that time, an ecological community is facing an extremely high risk of 
extinction in the wild in the immediate future (indicative timeframe being 
the next 10 years). 

Endangered  

(EN)   

If, at that time, an ecological community is not critically endangered but is 
facing a very high risk of extinction in the wild in the near future (indicative 
timeframe being the next 20 years). 

Vulnerable  

(VU) 

If, at that time, an ecological, community is not critically endangered or 
endangered but is facing a high risk of extinction in the wild in the medium–
term future (indicative timeframe being the next 50 years). 

 



Appendix 4. Categories of threatened and priority ecological communities 
under the BC Act. 

Conservation 
code 

Category 

(T) Threatened ecological community pursuant to Sect 27 of the Biodiversity Conservation Act 2016. 

T 

(T) CR – Critically endangered  

An ecological community that has been adequately surveyed and found to have been 
subject to a major contraction in area and/or that was originally of limited distribution 
and is facing severe modification or destruction throughout its range in the immediate 
future, or is already severely degraded throughout its range but capable of being 
substantially restored or rehabilitated.  

(T) EN - Endangered  

An ecological community that has been adequately surveyed and found to have been 
subject to a major contraction in area and/or was originally of limited distribution and is 
in danger of significant modification throughout its range or severe modification or 
destruction over most of its range in the near future.  

(T) VU - Vulnerable  

An ecological community that has been adequately surveyed and is found to be declining 
and/or has declined in distribution and/or condition and whose ultimate security has not 
yet been assured and/or a community that is still widespread but is believed likely to 
move into a category of higher threat in the near future if threatening processes 
continue or begin operating throughout its range.  

(P) Priority species – possible threatened communities. 

P1 

Poorly known communities 

Ecological communities that are known from very few occurrences with a very restricted 

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



Conservation 
code 

Category 

P2 Poorly known communities

Communities that are known from few occurrences with a restricted distribution 

degradation. Communities may be included if they are comparatively well known from 
one or more localities but do not meet adequacy of survey requirements, and/or are not 
well defined, and appear to be under threat from known threatening processes.  

P3 

Poorly known communities

a) Communities that are known from several to many occurrences, a significant 
number or area of which are not under threat of habitat destruction or 
degradation or:  

b) communities known from a few widespread occurrences, which are either large 
or with significant remaining areas of habitat in which other occurrences may 

 

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

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

P4 

Ecological communities that are adequately known, rare but not threatened or meet 
criteria for Near Threatened, or that have been recently removed from the threatened 
list. These communities require regular monitoring.  

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

b) Near Threatened. Species that are considered to have been adequately surveyed 
and that are close to qualifying for vulnerable but are not listed as Conservation 
Dependent.  

c) Species that have been removed from the list of threatened species during the 
past five years for reasons other than taxonomy.  

 Conservation dependent ecological communities  

Ecological communities that are not threatened but are subject to a specific 
conservation program, the cessation of which would result in the community becoming 
threatened within five years.  

 



Appendix 5. Definitions of conservation codes for Threatened and Priority flora. 

Conservation 
code 

Category 

(T) Threatened species pursuant to Sect 19 of the BC Act 2016. 

T 

(T) CR – Critically endangered 

 

(T) EN - Endangered  

 

(T) VU - Vulnerable  

 

(P) Priority species – possible Threatened species. 

P1 

Species that are known from one or a few locations (generally five or less) 
which are potentially at risk. All occurrences are either: very small; or on 
lands not managed for conservation, e.g. agricultural or pastoral lands, 
urban areas, road and rail reserves, gravel reserves and active mineral 
leases; or otherwise under threat of habitat destruction or degradation. 
Species may be included if they are comparatively well known from one or 
more locations but do not meet adequacy of survey requirements and 
appear to be under immediate threat from known threatening processes. 
Such species are in urgent need of further survey.  

P2 

Species that are known from one or a few locations (generally five or less), 
some of which are on lands managed primarily for nature conservation, 
e.g. national parks, conservation parks, nature reserves and other lands 
with secure tenure being managed for conservation. Species may be 
included if they are comparatively well known from one or more locations 
but do not meet adequacy of survey requirements and appear to be under 
threat from known threatening processes. Such species are in urgent need 
of further survey.  



Conservation 
code 

Category 

P3 Species that are known from several locations, and the species does not 
appear to be under imminent threat, or from few but widespread locations 
with either large population size or significant remaining areas of 
apparently suitable habitat, much of it not under imminent threat. Species 
may be included if they are comparatively well known from several 
locations but do not meet adequacy of survey requirements and known 
threatening processes exist that could affect them. Such species are in 
need of further survey.  

P4 

(a) Rare. Species that are considered to have been adequately surveyed, or 
for which sufficient knowledge is available, and that are considered not 
currently threatened or in need of special protection but could be if 
present circumstances change. These species are usually represented on 
conservation lands. 
(b) Near Threatened. Species that are considered to have been adequately 
surveyed and that are close to qualifying for vulnerable but are not listed 
as Conservation Dependent.  
(c) Species that have been removed from the list of threatened species 
during the past five years for reasons other than taxonomy.  

 



Appendix 6. Categories of Threatened species under the EPBC Act. 

Category Definition 

Extinct (Ex) 
A native species is eligible to be included in the extinct category at a 
particular time if, at that time, there is no reasonable doubt that the last 
member of the species has died. 

Extinct in the 
Wild (ExW) 

A native species is eligible to be included in the extinct in the wild 
category at a particular time if, at that time (a) it is known only to survive 
in cultivation, in captivity or as a naturalised population well outside its 
past range; or (b) it has not been recorded in its known and/or expected 
habitat, at appropriate seasons, anywhere in its past range, despite 
exhaustive surveys over a time frame appropriate to its life cycle and 
form. 

Critically 
Endangered 
(CE) 

A native species is eligible to be included in the critically endangered 
category at a particular time if, at that time, it is facing an extremely high 
risk of extinction in the wild in the immediate future, as determined in 
accordance with the prescribed criteria. 

Endangered 
(EN) 

A native species is eligible to be included in the endangered category at a 
particular time if, at that time (a) it is not critically endangered; and (b) it 
is facing a very high risk of extinction in the wild in the near future, as 
determined in accordance with the prescribed criteria. 

Vulnerable (VU) 

A native species is eligible to be included in the vulnerable category at a 
particular time if, at that time (a) it is not critically endangered or 
endangered; and (b) it is facing a high risk of extinction in the wild in the 
medium term future, as determined in accordance with the prescribed 
criteria. 

Conservation 
Dependent (CD) 

A native species is eligible to be included in the conservation dependent 
category at a particular time if, at that time, the species is the focus of a 
specific conservation program, the cessation of which would result in the 
species becoming vulnerable, endangered or critically endangered within 
a period of 5 years. 

 



Appendix 7. Protected Matters Search Tool  

 


























































