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Reliance on data 

In preparing the report, Strategen has relied upon data and other information provided by the Client and other 

individuals and organisations, most of which are referred to in the report (“the data”).  Except as otherwise expressly 

stated in the report, Strategen has not verified the accuracy or completeness of the data.  To the extent that the 

statements, opinions, facts, information, conclusions and/or recommendations in the report (“conclusions”) are based in 

whole or part on the data, those conclusions are contingent upon the accuracy and completeness of the data.  

Strategen has also not attempted to determine whether any material matter has been omitted from the data.  Strategen 

will not be liable in relation to incorrect conclusions should any data, information or condition be incorrect or have been 

concealed, withheld, misrepresented or otherwise not fully disclosed to Strategen.  The making of any assumption does 

not imply that Strategen has made any enquiry to verify the correctness of that assumption. 

The report is based on conditions encountered and information received at the time of preparation of this report or the 

time that site investigations were carried out.  Strategen disclaims responsibility for any changes that may have 

occurred after this time.  This report and any legal issues arising from it are governed by and construed in accordance 

with the law of Western Australia as at the date of this report.  

Environmental conclusions 

Within the limitations imposed by the scope of services, the preparation of this report has been undertaken and 

performed in a professional manner, in accordance with generally accepted environmental consulting practices.  No 

other warranty, whether express or implied, is made. 
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1. Introduction 

1.1 Background 

The Water Corporation (Watercorp) commissioned Strategen to undertake a flora and vegetation 

assessment of land surrounding the current Alkimos Waste Water Treatment Plant (WWTP) to identify the 

flora and vegetation values present.   

The Alkimos WWTP is located approximately 41 km north-northwest of the Perth CBD in the City of 

Wanneroo.  The survey area is displayed in Figure 1 and encompasses approximately 229.13 ha which 

includes the WWTP itself, tracks and roads, historically cleared areas and native coastal vegetation 

(Figure 1).  The survey area boundary encompasses a broad area surrounding the existing WWTP 

(referred to in this report as the WWTP expansion area) and an additional area to the west of the WWTP 

(referred to as the Alkimos extension area). 

1.2 Scope 

The scope of this flora and vegetation survey was to undertake a desktop assessment and field 

assessment within the survey area consistent with a Level 2 Survey as defined by Guidance Statement 51 

(EPA 2004) (Figure 1).   

The objectives were to: 

• conduct a desktop survey for Threatened and Priority flora which have been identified as being 

present in or around the survey area  

• collect and identify the vascular plant species present within the survey area  

• search areas of suitable habitat for Threatened and/or Priority flora 

• define and map the native vegetation communities present within the survey area  

• map vegetation condition within the survey area 

• provide recommendations on the local and regional significance of the vegetation communities 

• prepare a report summarising the findings.   
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2. Context 

2.1 Legislative context 

This biological survey has been conducted with reference to the following Australian and Western 

Australian legislation: 

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

Government 

• Wildlife Conservation Act 1950 (WC Act) – State  

• Environmental Protection Act 1986 (EP Act) – State 

• Biosecurity and Agriculture Management Act 2007 (BAM Act) – State.   

2.1.1 Conservation significant flora and ecological communities 

Conservation significant flora and ecological communities are determined at a state and federal legislative 

level.  Threatened species are listed under the EPBC Act at the Australian Government level and under 

the WC Act at the State level (Appendix 4).  Priority species are listed by the Department of Biodiversity, 

Conservation and Attractions (DBCA, formerly the Department of Parks and Wildlife) and include species 

of ‘significant conservation value’ (Appendix 4).   

Threatened Ecological Communities (TECs) are listed under both the EPBC Act and EP Act (Appendix 4).  

Priority Ecological Communities (PECs) are listed by DBCA and include species of significant conservation 

value (Appendix 4).   

2.1.2 Environmentally Sensitive Areas 

Environmentally Sensitive Areas (ESAs) are protected under the EP Act, and include the following: 

• World Heritage areas 

• areas included on the National Estate Register 

• defined wetlands and associated buffers 

• vegetation within 50 m of a listed Threatened species  

• TECs.   

2.1.3 Protection of native vegetation 

Native vegetation is defined under the EP Act as “indigenous aquatic or terrestrial vegetation, and includes 

dead vegetation unless that dead vegetation is of a class declared by regulation to be excluded from this 

definition but does not include vegetation in a plantation”.   

This definition of native vegetation does not include vegetation that was intentionally sown, planted or 

propagated unless either of the following applies:  

(a) the vegetation was sown, planted or propagated as required under the EP Act or another written 

law 

(b) the vegetation is declared to be native under Regulation 4 of the Environmental Protection 

(Clearing of Native Vegetation) Regulations 2004.   
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Regulation 4 prescribes the kinds of intentionally planted indigenous vegetation that are “native vegetation” 

and which therefore require a clearing permit or exemption to clear and includes: 

(a) planting that was funded (fully or partly) 

i. by a person who was not the owner of the land 

ii. for the purpose of biodiversity conservation or land conservation 

(b) intentionally planted vegetation that has one of the following: 

i. a conservation covenant or agreement to reserve under section 30B of the Soil and Land 

Conservation Act 1945 

ii. a covenant to conserve under section 21A of the National Trust of Australia (WA) Act 1964 

iii. restrictive covenant to conserve under section 129B of the Transfer of Land Act 1983 

iv. some other form of binding or undertaking to establish and maintain, or maintain, the 

vegetation.   

Native vegetation can only be cleared with a clearing permit, unless for some circumstances where 

exemptions apply pursuant to the EP Act and the Environmental Protection (Clearing of Native Vegetation) 

Regulations 2004 (the Regulations).  Clearing permits issued pursuant to the Regulations may be issued 

as area permits or purpose permits.  Exemptions for clearing under Regulation 5 of the Regulations do not 

apply within ESAs.   

2.1.4 Introduced species 

The BAM Act provides for management and control of listed organisms, including introduced flora species 

(weeds).  Species listed as declared pests under the BAM Act are classified under three categories:  

• C1 Exclusion: Pests assigned under this category are not established in Western Australia, and 

control measures are to be taken to prevent them entering and establishing in the State 

• C2 Eradication: Pests assigned under this category are present in Western Australia in low 

enough numbers or in sufficiently limited areas that their eradication is still a possibility 

• C3 Management: Pests assigned under this category are established in Western Australia, but it 

is feasible, or desirable, to manage them in order to limit their damage.  Control measures can 

prevent a C3 pest from increasing in population size or density or moving from an area in which it 

is established into an area that is currently free of that pest.   

Under the BAM Act, land managers are required to manage populations of declared pests as outlined 

under the relevant category.   

2.2 Environmental setting 

2.2.1 Soils and topography 

The survey area is located within the Swan Coastal Plain 2 (SWA2 – Swan Coastal Plain subregion) of 

Western Australia (Mitchell et al. 2002).  The Swan Coastal Plain comprises five major geomorphologic 

systems that lie parallel to the coast, namely (from west to east) the Quindalup Dunes, Spearwood Dunes, 

Bassendean Dunes, Pinjarra Plain and Ridge Hill Shelf (Churchward & McArthur 1980; Gibson et al. 

1994).  The survey area is located largely within the Quindalup Dune system with a portion in the north 

located in the Cottesloe unit of the Spearwood Dunes.  The Quindalup Dune system comprises beach 

ridges and parabolic dunes, while the Cottesloe unit consists of shallow, yellow-brown sands and exposed 

limestone (Churchward & McArthur 1980). 
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2.2.2 Climate 

The Alkimos locality experiences a Mediterranean climate characterised by mild, wet winters and warm to 

hot, dry summers.  The nearest Bureau of Meteorology (BoM) weather station at Gingin Aero (Station 

No. 009178) provides average monthly climate statistics for the Alkimos locality (Figure 2).  Average 

annual rainfall recorded at Gingin Aero since 1996 is 632.5 mm (BoM 2017).  Rainfall may occur at any 

time of year; however, most occurs in winter in association with cold fronts from the southwest.  Highest 

temperatures occur between January and February, with average monthly maximums ranging from 18.3°C 

in July to 33.3°C in February (BoM 2017).  Lowest temperatures occur in July, with average monthly 

minimums ranging from 6.2 °C in July to 17.1 °C in February (BoM 2017).   

 

Figure 2:  Mean monthly climatic data (temperature and rainfall) for Gingin Aero 

2.2.3 Regional vegetation 

Vegetation occurring within the region was initially mapped at a broad scale (1:1 000 000) by Beard during 

the 1970s.  This dataset has formed the basis of several regional mapping systems, including 

physiographic regions defined by Beard (1981) which led to the delineation of botanical districts as 

described in Beard (1990); the biogeographical region dataset (Interim Biogeographic Regionalisation for 

Australia, IBRA) for Western Australia (DEE 2017a) and System 6 Vegetation Complex mapping 

undertaken by Heddle et al. (1980).   

Beard (1990) Botanical Subdistrict 

The survey area occurs within the Drummond Botanical Subdistrict which is characterised by low Banksia 

woodlands on leached sands; Melaleuca swamps on poorly-drained depressions; and Eucalyptus 

gomphocephala (Tuart), Eucalyptus marginata (Jarrah) and Corymbia calophylla (Marri) woodlands on 

less leached soils (Beard 1990).   

IBRA subregion 

IBRA describes a system of 85 ‘biogeographic regions’ (bioregions) and 403 subregions covering the 

entirety of the Australian continent (Thackway & Cresswell 1995).  Bioregions are defined on the basis of 

climate, geology, landforms, vegetation and fauna.   
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The survey area occurs within the Swan Coastal Plain 2 IBRA subregion which is dominated by Banksia or 

Tuart on sandy soils, Casuarina obesa on outwash plains and paperbark (Melaleuca) in swampy areas 

(Mitchell et al. 2002).   

System 6 and vegetation system association mapping  

System 6 mapping refers to vegetation mapping undertaken at a Vegetation Complex scale by Heddle et 

al. (1980).  This is the primary source of information used to calculate potential impacts of proposals to 

clear native vegetation on the Swan Coastal Plain.  The survey area occurs within the following vegetation 

complexes, illustrated in Figure 3: 

• Quindalup 

• Cottesloe Central and South. 

At a finer scale, the survey area falls within two vegetation system associations, as defined by the 

Government of Western Australia (2015) (Table 1). 

Table 1:  Vegetation associations within survey area  

Identifier Description 
Percent of pre-European 
extent remaining (as at 
2015) 

Guilderton 1007 Mosaic of shrublands – Acacia lasiocarpa and Melaleuca 
acerosa heath / Acacia rostellifera and Acacia cyclops 
thicket 

68.99 

Guilderton 949 Low woodland - Banksia 57.26 

 

  



Figure 3:  Regional vegetation mapping

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User
Community

372000

372000

378000

378000

64
98

00
0

64
98

00
0

65
04

00
0

65
04

00
0

Path: Q:\Consult\2016\WCO\WCO16611\ArcMap_documents\WCO16611_G002_RevA.mxd

info@strategen.com.au
www.strategen.com.au

Scale at A4

Source: Aerial image: ESRI, approx. 2012. Existing cadastre: SLIP, Landgate 2016. Vegetation class: DEC, 2012. System association: DAFWA 2014.

Note that positional errors may occur in some areas

0 1 2
Kilometers

1:60,000

Coordinate System: GDA 1994 MGA Zone 50

Date: 30/10/2017
Author: JCrute

¹

Legend
WWTP expansion area
Alkimos extension area

Vegetation class (Heddle)
Cottesloe complex - central and south
Cottesloe complex - north
Herdsman Complex
Quindalup complex

System association (Beard)
GUILDERTON_1007
GUILDERTON_949
SPEARWOOD_51
SPEARWOOD_6
SPEARWOOD_949
SPEARWOOD_998



 Alkimos 

WCO16611_01 R002 Rev 0  

19-Jan-18  10 

3. Methods 

3.1 Desktop assessment 

A desktop assessment was conducted using Florabase, DBCA, and Department of the Environment and 

Energy (DEE) databases to identify the possible occurrence of TECs, PECs and Threatened and Priority 

flora potentially occurring within the survey area.  Reports that document regional flora, vegetation and 

fauna within the surrounds of the survey area were also reviewed prior to the field assessment.   

A database search request was also submitted to the Threatened Communities Branch of DBCA to identify 

any potential TECs or PECs within 5 km of the survey area.   

Desktop surveys were undertaken prior to the field survey which involved querying Naturemap (Parks and 

Wildlife 2007-) and the Commonwealth Protected Matters Search Tool (DEE 2017) as well as requesting 

data from the Threatened Species and Communities branches of Parks and Wildlife.   

3.2 Field assessment 

The field survey was conducted according to standards set out in Technical Guidance:  Flora and 

Vegetation Surveys for Environmental Impact Assessment (EPA 2016).  The assessment of flora and 

vegetation within the survey area was undertaken by three ecologists from Strategen on 

30 November 2016, and one ecologist on 19 September 2017.  Table 2 identifies staff involved in the field 

surveys, their role and qualifications. The survey area was traversed on foot to record changes in 

vegetation structure and type and eight vegetation quadrats were surveyed to identify vegetation types 

(Appendix 1; Appendix 2).   

Table 2:  Personnel 

Name Role Flora collection permit Dates 

Mr. D. Panickar 
Strategen 
(Senior Ecologist) 

Planning, fieldwork, plant identification, 
data interpretation and report preparation 

SL010993 30 November 2016 

Ms R Chesney 
Strategen 
(Senior Ecologist) 

Fieldwork, plant identification, data 
interpretation and report preparation 

SL012076 30 November 2016 

19 September 2017 

Ms. C. Courtauld 
Strategen 
(Ecologist) 

Planning, fieldwork, plant identification, 
data interpretation and report preparation 

SL011638 30 November 2016 

 

Site selection for vegetation mapping was based on differences in structure and species composition of the 

communities present within the survey area.  Vegetation mapping sites were determined from aerial 

photographs and confirmed on site.  The survey area was traversed on foot, allowing for opportunistic sites 

to be placed where a change in vegetation structure or composition was observed. 

Flora and vegetation was described and sampled systematically at each quadrat and additional 

opportunistic collecting was undertaken wherever previously unrecorded plants were observed.  At each 

site the following floristic and environmental parameters were noted:  

• GPS location 

• topography 

• soil type and colour 

• outcropping rocks and their type 

• percentage cover and average height of each vegetation stratum 

• vegetation condition.   

For each vascular plant species, the average height, number of plants and percent cover were recorded.  

Vegetation condition was rated according to the scale of Keighery (1994) (Table 3). 
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Table 3:  Vegetation condition scale (Keighery 1994) 

Condition rating Description 

Pristine (1) Pristine or nearly so, no obvious sign of disturbance.   

Excellent (2) Vegetation structure intact, disturbance affecting individual species and weeds are non-
aggressive species.   

Very Good (3) Vegetation structure altered obvious signs of disturbance.   

For example, disturbance to vegetation structure caused by repeated fires, the presence of 
some more aggressive weeds, dieback, logging and grazing.   

Good (4) Vegetation structure significantly altered by obvious signs of multiple disturbances. Retains 
basic vegetation structure or ability to regenerate it.   

For example, disturbance to vegetation structure caused by very frequent fires, the presence 
of some very aggressive weeds at high density, partial clearing, dieback, grazing.   

Degraded (5) Basic vegetation structure severely impacted by disturbance.  Scope for regeneration but 
not to a state approaching good condition without intensive management.   

For example, disturbance to vegetation structure caused by very frequent fires, the presence 
of very aggressive weeds, partial clearing, dieback and grazing.   

Completely Degraded 
(6) 

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 or shrubs.   

All plant specimens collected during the field surveys were identified using appropriate reference material 

or through comparisons with pressed specimens housed at the Western Australian Herbarium where 

necessary.  Nomenclature of the species recorded is in accordance with Western Australian Herbarium 

(1998-).   

3.2.1 Data analysis and vegetation mapping 

Vegetation types were delineated using a combination of results from the cluster analysis (see below), 

combined with site observations.  Aerial photography interpretation and field notes taken during the survey.   

were then used to develop VT mapping polygon boundaries over the survey area.  These polygon 

boundaries were then digitised using Geographic Information System (GIS) software.   

VT descriptions (though floristic in origin) have been adapted from the National Vegetation Information 

System (NVIS) Australian Vegetation Attribute Manual Version 6.0 (ESCAVI 2003), a system of describing 

structural vegetation units (based on dominant taxa).  This model follows nationally-agreed guidelines to 

describe and represent vegetation types, so that comparable and consistent data is produced nation-wide.  

For the purposes of this report, a VT is considered equivalent to a NVIS sub-association as described in 

ESCAVI (2003).   

Vegetation condition was recorded at all quadrats, and also opportunistically within the survey area during 

the field assessment where required.  Vegetation condition was described using the vegetation condition 

scale for the South West Botanical Province (Keighery 1994).  Vegetation condition polygon boundaries 

were developed using this information in conjunction with aerial photography interpretation, and were 

digitised as for vegetation type mapping polygon boundaries.   

To identify possible TECs and PECs in the survey area, vegetation quadrats (and subsequently, 

Vegetation Types) were compared to Floristic Community Types (FCTs) defined by Gibson et al. (1994).  

At present, there is no single consistent method for the determination of FCTs for vegetation data in the 

Swan Coastal Plain.  Therefore, three different multivariate analyses were used to analyse the data 

collected from the survey area, the results of which were compared to determine the most likely result.  

These analyses were undertaken by Plantecology (2017) after the initial survey, then updated by 

Strategen after the 2017 survey.  Analyses comprised the following: 

• hierarchical clustering 

• non-hierarchical clustering.   
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Hierarchical agglomerative clustering is the usual first stage in classifying vegetation data into community 

types.  This involves calculating the similarity (or more often, the dissimilarity) between plots within the 

dataset and then sequentially fusing the plots into groups according to their similarity.   

Non-hierarchical clustering methods often allow new plot data to be added to previous classifications 

because they are based on the concept that each group or cluster is represented by a prototype (i.e. a 

‘type’ plot) (Plantecology 2017).  Therefore, new observations can be assigned to an existing classification 

by calculating the distance to the nearest prototype (which may considered a membership criterion).   

Each method of analysis has its own merits and disadvantages, which is why results should be viewed in 

comparison with each other and combined with site knowledge to determine the most likely outcome.  A 

copy of the analyses undertaken by Plantecology (2017) is provided in Appendix 7.   

The broad nature of FCTs lead many vegetation types to comprise admixtures and transition zones 

between FCTs.  In addition, the survey area was mapped based on extrapolated quadrat data from a 

single flora assessment, rather than accumulated species data over successive seasons within known 

vegetation community types as per Gibson et al. (1994).  Consequently, assigned FCTs within the survey 

area are inferred and not absolute; i.e. a vegetation code assigned to an FCT is inferred to resemble 

floristic aspects of that FCT as defined by Gibson et al. (1994).   

An averaged randomised Species Accumulation Curve, based on accumulated species compared against 

sites surveyed was used to provide an indication as to the level of adequacy of the survey effort.  As the 

number of survey sites, and correspondingly the size of the area surveyed increases, there should be a 

diminishing number of new species recorded.  At some point, the number of new species recorded 

becomes essentially asymptotic.  As the number of new species being recorded for survey effort expended 

approaches this asymptotic value, the survey effort can be considered to be adequate.   

3.2.2 Survey limitations and constraints 

Table 4 displays the evaluation of the flora and vegetation assessment against a range of potential 

limitations that may have an effect on that assessment.  Based on this evaluation, the assessment has not 

been subject to constraints that would affect the thoroughness of the assessment and the conclusions 

reached.   
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Table 4:  Flora and vegetation survey potential limitations and constraints 

Potential limitation 
Impact on 
assessment 

Comment 

Sources of information and 
availability of contextual information 
(i.e. pre-existing background versus 
new material).   

Not a constraint.   The survey has been undertaken in the Drummond 
Botanical Subdistrict on the Swan Coastal Plain which 
has been well studied and documented with ample 
literature available (Beard 1990).   

Scope (i.e. what life forms, etc., were 
sampled).   

Not a constraint.   Number of species recorded, number of quadrats 
sampled and timing of the survey (i.e. spring) were 
adequate for this level of survey. 

Proportion of flora/fauna collected 
and identified (based on sampling, 
timing and intensity).   

Not a constraint.   The proportion of flora surveyed was adequate.  The 
entire survey area was traversed and flora species 
were recorded systematically.   

Completeness and further work which 
might be needed (i.e. was the 
relevant survey area fully surveyed).   

Not a constraint. The information collected during the survey was 
sufficient to assess the vegetation that was present 
during the time of the survey.   

Mapping reliability.   Not a constraint.   Aerial photography of a suitable scale was used to 
map the survey area.  Sites were chosen from these 
aerials to reflect changes in community structure.  
Opportunistic sites were also used if differences were 
observed during on ground reconnaissance.  
Vegetation types were assigned to each site based on 
topography, soil type and presence/absence and 
percent foliage cover of vegetation.   

Timing, weather, season, cycle.   Not a constraint.   Flora and vegetation surveys are normally conducted 
following winter rainfall in the South-West Province, 
ideally during spring (EPA 2016).  The field 
assessments were conducted in November and 
September (i.e. spring) in fine weather conditions and 
therefore these factors are not deemed to be 
constraints.   

Disturbances (fire flood, accidental 
human intervention, etc.).   

Not a constraint.   The survey area and regional surrounds have been 
subject to disturbance over a significant period of time.  
Given the wide range of this disturbance, this is not 
considered to be a limitation within the survey area.   

Intensity (in retrospect, was the 
intensity adequate).   

Not a constraint.   The survey area was traversed on foot and all 
differences in vegetation structure were recorded 
appropriately.   

Resources (i.e. were there adequate 
resources to complete the survey to 
the required standard).   

Not a constraint.   The available resources were adequate to complete 
the survey.   

Access problems (i.e. ability to 
access survey area).   

Not a constraint.   Existing tracks enabled adequate access to survey the 
vegetation within the survey area.  Where access was 
not available by car, the area was easily traversed by 
foot.   

Experience levels (e.g. degree of 
expertise in species identification to 
taxon level).   

Not a constraint.   All survey personnel have the appropriate training in 
sampling and identifying the flora of the region.   
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4. Results 

4.1 Desktop assessment results 

4.1.1 Threatened and Priority flora 

A desktop survey for Threatened and Priority flora that may potentially occur within the survey area was 

undertaken using NatureMap (Parks and Wildlife 2007-), the Western Australian Herbarium (Western 

Australian Herbarium 1998-), and the DEE Protected Matters Search Tool (DEE 2017c).   

Flora within Western Australia that is considered to be under threat may be classed as either Threatened 

flora or Priority flora.  Where flora has been gazetted as Threatened flora under the WC Act, the taking of 

such flora without the written consent of the Minister is an offence.  The WC Act defines “to take” flora as 

to gather, pluck, cut, pull up, destroy, dig up, remove or injure the flora or to cause or permit the same to 

be done by any means.  DBCA (2017a) contains the current list of Threatened flora in Western Australia.   

Priority flora are considered to be species which are potentially under threat, but for which there is 

insufficient information available concerning their distribution and/or populations to make a proper 

evaluation of their conservation status.  Parks and Wildlife categorises Priority flora according to their 

conservation priority using five categories, P1 (highest conservation significance) to P5 (lowest 

conservation significance), to denote the conservation priority status of such species.  Priority flora species 

are regularly reviewed and may have their priority status changed when more information on the species 

becomes available.  Appendix 4 defines levels of Threatened and Priority flora (Western Australian 

Herbarium 1998-).   

At the national level, the EPBC Act lists Threatened species as extinct, extinct in the wild, critically 

endangered, endangered, vulnerable, or conservation dependent.  Appendix 4 defines each of these 

categories of Threatened species.  The EPBC Act prohibits an action that has or will have a significant 

impact on a listed Threatened species without approval from the Australian Government Minister for the 

Environment.  The current EPBC Act list of Threatened flora may be found on the DEE (2017b) website.   

Table 5 shows the Threatened and Priority flora potentially occurring within the survey area.  The desktop 

assessment identified four Threatened flora and four Priority flora species that have been recorded in the 

local area.  Of these, based on general habitat requirements (Table 5), three Priority flora species were 

considered to have the potential to occur within the survey area; as follows: 

• Conostylis pauciflora subsp. euryrhipis (P4) 

• Conostylis pauciflora subsp. pauciflora (P4) 

• Stylidium maritimum (P3). 
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Table 5:  Threatened and Priority flora potentially occurring within the survey area 

Species 
Conservation status 

Description Potential to occur 
EPBC Act WC Act 

Caladenia huegelii Threatened – 
Endangered 

Threatened A slender orchid from 30 to 50 cm tall. One or two striking flowers 
characterised by a greenish-cream lower petal with a maroon tip.  Other 
petals are cream with red or pink suffusions.  Habitat for this species occurs 
within well-drained, deep sandy soils in low mixed Banksia, Allocasuarina and 
Jarrah woodlands (Western Australian Herbarium 1998-, DEE 2017b).   

Unlikely. 

Species has been recorded in Spearwood and 
Bassendean sands.  The Cottesloe soil unit of the 
Spearwood system is present in the north of the 
survey area; however, the Grand Spider Orchid 
(Caladenia huegelii) Recovery Plan suggests it is 
rare for the species to occur in the Spearwood 
dunes (DEC 2008). 

Diuris micrantha Threatened – 
Vulnerable 

Threatened A slender orchid to 60 cm tall.  Yellow flowers with reddish-brown markings 
measuring 1.3 cm across.  Habitat for this species occurs within clay-loam 
substrates in winter-wet depressions or swamps (DEE 2017b).   

Unlikely. 

No winter-wet depressions or swamps were 
recorded within the survey area; as such, preferred 
habitat for this species was not present. 

Drakaea elastica Threatened – 
Endangered 

Threatened A slender orchid to 30 cm tall with a prostrate, round to heart shaped leaf.  
Singular, bright green, glossy flower.  Habitat for this species is within bare 
patches of white sand over dark sandy loams on damp areas (DEE 2017b).   

Unlikely. 

Damp, loamy soil was not present within the 
survey area; as such, preferred habitat for this 
species was not present. 

Lepidosperma rostratum Threatened – 
Endangered 

- A rhizomatous sedge to 30 cm in diameter.  Stems are circular in cross 
section and flowers are spike-like and up to 4 cm long.  Habitat for this 
species occurs in sandy soils among low heath comprised of Banksia 
telmatiaea and Calothamnus hirsutus in winter-wet swamps (Western 
Australian Herbarium 1998-, DEE 2017b).   

Unlikely. 

No winter-wet depressions or swamps were 
recorded within the survey area; as such, preferred 
habitat for this species was not present. 

Hibbertia spicata subsp. 
leptotheca 

- P3 An erect or spreading shrub, 20 to 50 cm tall.  Flowers are yellow and visible 
from July to October.  Habitat for this species occurs in near-coastal 
limestone ridges, outcrops and cliffs (Western Australian Herbarium 1998-). 

Unlikely. 

While minor limestone outcroppings were present 
throughout the survey area, no ridges, large 
outcrops or cliffs were recorded.  As such, 
preferred habitat for this species was not present. 

Conostylis pauciflora subsp. 
euryrhipis 

- P4 A rhizomatous, stoloniferous perennial, grass-like or herb, 6 – 18 cm tall. 
Flowers yellow between August and October.  Habitat includes white, grey or 
yellow sand and consolidated dunes (Western Australian Herbarium 1998-). 

Possible. 

White and grey sand dunes are present throughout 
the survey area; as such, potential habitat for the 
species is present.  

Conostylis pauciflora subsp. 
pauciflora 

- P4 Grass-like perennial herb (rhizomatous & stoloniferous) to 35 cm tall.  
Flowers are yellow and visible August to October.  Habitat for this species is 
grey sand over limestone on hillslopes and consolidated dunes (Western 
Australian Herbarium 1998-). 

Possible. 

White and grey sand dunes with underlain 
limestone are present throughout the survey area; 
as such, potential habitat for the species is 
present. 
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Species 
Conservation status 

Description Potential to occur 
EPBC Act WC Act 

Stylidium maritimum - P3 Caespitose perennial herb to 70 cm tall.  Leaves tufted, linear to narrowly 
oblanceolate.  Flowers are white or purple and visible September to 
November.  Habitat for this species is sandy soils over limestone on dune 
slopes and flats, typically growing within coastal heath and shrubland or open 
Banksia woodland (Western Australian Herbarium 1998-). 

Possible. 

White and grey sand dunes with underlain 
limestone are present throughout the survey area; 
as such, potential habitat for the species is 
present. 
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4.1.2 Threatened and Priority Ecological Communities 

A TEC is defined under the EP Act as an ecological community listed, designated or declared under a 

written law or a law of the Australian Government as Threatened, Endangered or Vulnerable.  There are 

four State categories of TECs (DEC 2010)
1

:  

• presumed totally destroyed (PD) 

• critically endangered (CR) 

• endangered (EN) 

• vulnerable (VU).   

A description of each of these TEC categories is presented in Appendix 4.  TECs are gazetted as such 

(Parks and Wildlife 2016a) and some Western Australian TECs listed by Parks and Wildlife (2016) are also 

listed as Threatened under the EPBC Act.   

Under the EPBC Act, a person must not undertake an action that has or will have a significant impact on a 

listed TEC without approval from the Australian Government Minister for the Environment, unless those 

actions are not prohibited under the EPBC Act.  A description of each of these categories of TECs is 

presented in Appendix 4.  The current EPBC Act list of TECs can be located on the DEE (2017e) website.   

Ecological communities identified as Threatened, but not listed as TECs, are classified as Priority 

Ecological Communities (PECs).  These communities are under threat, but there is insufficient information 

available concerning their distribution to make a proper evaluation of their conservation status.  Parks and 

Wildlife categorises PECs according to their conservation priority, using five categories, P1 (highest 

conservation significance) to P5 (lowest conservation significance), to denote the conservation priority 

status of such ecological communities.  Appendix 4 defines PECs (DEC 2010).  DBCA (2017b) contains a 

list of current PECs.   

Five TECs and one PEC were identified within 5 km of the survey area (Figure 4).  Two TECs overlapped 

with the survey area (Figure 4, Table 6).  Figure 4 suggests that the boundaries of SCP 01 and SCP 26a 

fall within the survey area; however, it is worth noting that these mapped boundaries do not necessarily 

represent the actual extent of their respective communities and are rather a broad scale indication of 

where the communities have been previously mapped plus an additional buffer.  

Table 6:  Mapped TECs identified within survey area 

Community identifier Community name Listing under WC Act Listing under EPBC Act 

CAVES SCP01 Aquatic Root Mat Community 
Number 1 of Caves of the Swan 
Coastal Plain 

Critically Endangered Endangered 

Limestone ridges 
(SCP 26a) 

Melaleuca huegelii - Melaleuca 
systena shrublands on limestone 
ridges (Gibson et al. 1994 type 26a) 

Endangered - 

The closest known example of a PEC identified in proximity to the survey area was SCP 24 – Northern 

Spearwood shrublands and woodlands (‘community type 24’), which is located approximately 3 km from 

the survey area.   

  

                                                           
1

The Department of Environment and Conservation is still listed as the author of all TEC and PEC databases and have 
been referred to as such in this document instead of the Department of Biodiversity, Conservation and Attractions 
[DBCA]).    



Figure 4:  Location of Threatened and Priority Flora and Ecological Communities within 5 km of Survey Area
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4.1.3 Wetlands 

There are no geomorphic wetlands within or adjacent to the survey area (Figure 5).  The nearest mapped 

wetlands are approximately 2 km from the survey area. 

4.1.4 Bush Forever  

There are no Bush Forever sites located within the survey area.  A portion of Bush Forever site 397 

(Coastal Strip from Wilbinga to Mindarie) is located directly to the north of the survey area (Figure 5). 

  



Figure 5:  Wetlands and Bush Forever sites 
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4.2 Field survey results 

4.2.1 Native flora 

A total of 88 native vascular plant taxa from 31 plant families were recorded within the survey area 

(Appendix 1).  The majority of taxa were recorded within the Fabaceae and Proteaceae families.   

4.2.2 Threatened and Priority flora 

No Threatened flora species as listed under section 178 of the EPBC Act were recorded within the survey 

area.  No Threatened flora species pursuant to Schedule 1 of the WC Act and as listed by Parks and 

Wildlife (2015) and no Priority flora species as listed by Western Australian Herbarium (1998-) were 

recorded within the survey area.  Potential habitat for three Priority flora species was identified within the 

survey area (Table 7).   

Table 7:  Priority flora species potentially occurring within survey area 

Species Habitat 
Flowering time Potential habitat location 

within survey area 

Conostylis pauciflora 
subsp. euryrhipis 

White, grey or yellow sand and 
consolidated dunes. 

August – October  Throughout  

Conostylis pauciflora 
subsp. pauciflora 

Grey sand over limestone on 
hillslopes and consolidated 
dunes. 

August – October Throughout 

Stylidium maritimum Sandy soils over limestone. September – 
November   

Throughout 

Source:  Western Australian Herbarium (1998-) 

The survey was conducted during the main flowering season for flora of the southwest botanical region 

(i.e. spring) and, as such, this is the optimal time to detect the majority of species present.   

4.2.3 Introduced (exotic) taxa 

A total of 33 introduced (exotic) taxa were recorded within the survey area, as follows: 

• *Aira caryophyllea 

• *Avena barbata 

• *Brassica sp. 

• *Brassica tournefortii 

• *Briza maxima 

• *Briza minor 

• *Bromus diandrus 

• *Crassula glomerata 

• *Disa bracteata 

• *Ehrharta calycina 

• *Erodium sp. 

• *Euphorbia terracina 

• *Gladiolus caryophyllaceus 

• *Heliophila pusilla 

• *Hordeum leporinum 

• *Hypochaeris glabra 

• *Hypochaeris sp. 

• *Lagurus ovatus 
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• *Lupinus cosentinii 

• *Lupinus sp. 

• *Lysimachia arvensis 

• *Medicago sp. 

• *Pelargonium capitatum 

• *Petrorhagia dubia 

• *Poaceae sp. 

• *Romulea rosea 

• *Solanum nigrum. 

• *Sonchus asper 

• *Sonchus oleraceus 

• *Trachyandra divaricata 

• *Trifolium campestre 

• *Ursinia anthemoides 

• ^Eucalyptus sp. (planted). 

None of these species is a Declared Plant species in Western Australia pursuant to section 22 of the 

Biosecurity and Agriculture Management Act 2007 (BAM Act) according to the Western Australian 

Department of Agriculture and Food (DAFWA 2017).   

Grassy weed species such as Ehrharta calycina (Perennial Veldt Grass), Avena barbata (Wild Oats) and 

Lagurus ovatus (Hare’s Tail Grass) were recorded frequently throughout the survey area and, in some 

instances, with high percentage foliage cover.  Non-grassy weeds including Euphorbia terracina 

(Geraldton Carnation Weed) were also recorded frequently in a number of quadrats.  Photos of these 

species are provided in Appendix 6. 

4.2.4 Accumulated species – sites surveyed (species-area curve) 

The species-area curve (Figure 6), based on a species accumulation analysis was used to evaluate the 

adequacy of sampling (Colwell 2013).  The asymptotic value was determined using Michaelis-Menten 

modelling.  Using this analysis, the incidence based coverage estimator of species richness (ICE) was 

calculated to be 111 (Chao 2005).  Based on this value, and the total of 88 species recorded during the 

survey, approximately 79% of the flora species potentially present within the survey area were recorded.  
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Figure 6:  Averaged randomised Species Accumulation Curve 

4.2.5 Vegetation types 

Six native vegetation types (VTs) were defined and mapped within the survey area (Appendix 1, Figure 7).  

Areas containing vegetation in parkland cleared or highly degraded state have not been counted as unique 

native VTs but have been included in Table 8 for area calculation purposes.  Total areas occupied within 

the survey area by each of the identified VTs are set out in Table 14.   

Total areas occupied within the survey area by each of the identified VTs are set out in Table 14.  The total 

area mapped within the survey area was 229.13 ha which includes parkland cleared, highly degraded and 

fully cleared areas.   

Table 8:  Vegetation types 

Vegetation 
Type 

Description Area (ha) 
Percentage of 
the survey 
area 

1 Open heath to open scrub of Acacia saligna or Banksia sessilis 
and Xanthorrhoea preissii over low shrubland of Melaleuca 
systena, Calothamnus quadrifidus and Hibbertia hypericoides 
over herbland of Lomandra maritima and mixed exotic grasses 
on sand. 75.45 33% 

2 Shrubland of Spyridium globulosum, Melaleuca systena and 
Adriana quadripartita over Lepidosperma ?calcicola, *Euphorbia 
terracina and *Poaceae sp. 5.74 3% 

3 Eucalyptus gomphocephala open woodland over 
Myoporum ?caprarioides and Spyridium globulosum open low 
shrubland over mixed exotic grasses including *Ehrharta 
calycina and *Avena barbata on sand. 6.69 3% 

4 Revegetated areas of Melaleuca systena, Olearia axillaris, 
Acacia lasiocarpa, Scaevola crassifolia and Acacia saligna, with 
emergent Eucalyptus sp. and Melaleuca huegelii. 2.91 1% 

5 Closed heath of Banksia sessilis over low shrubland of Hibbertia 
hypericoides, Jacksonia calcicola and Leucopogon propinquus 
over mixed exotic grasses on sand. 36.39 16% 

6 Banksia attenuata and Banksia menziesii woodland over 
Xanthorrhoea preissii and Banksia sessilis mid shrubland over 
Hibbertia hypericoides, Mesomelaena pseudostygia and 
Allocasuarina humilis low shrubland over mixed exotic grasses 
on sand and limestone outcrops. 47.70 21% 

P Planted eucalypts.  6.33 3% 

C Cleared areas with exotic grasses and herbs. 47.92 21% 

Total 229.13 100 
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Figure 7:  Vegetation Types mapped within Survey Area
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