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Notes to May 2019 Revision 
In May 2019, Ecoedge was engaged by Doral Mineral Sands to update this report where 
possible in alignment with the Environmental Protection Authority’s (EPA) Technical Guidance 
Flora and Vegetation Surveys for Environmental Impact (EPA, 2016) (which replaced Guidance 
Statement No. 51 (EPA, 2004) in 2016) and the current Statewide Vegetation Statistics 
(Government of Western Australia, 2019). As part of this revision the following changes were 
made to the report: 

• Executive Summary: Updates as required. 

• Section 1.4 Vegetation complexes: Text, Figures and Tables in Section 1.4 have been 
updated to align with the current mapping data and datasets of the Government of 
Western Australia (2019) and Webb et al. (2016). 

• Section 2. Methods: Where relevant, reference to the preceding EPA Guidance for 
Flora and Vegetation Survey, Guidance Statement No. 51 (EPA, 2004), has been 
updated to the current Technical Guidance (EPA, 2016). Where the methodology 
applied in the field survey does not align with the current Technical Guidance, this is 
detailed in a footnote. 

• Section 6 References: Minor corrections. 

Notes to May 2020 Revision 
Following feedback from the EPA part of this report was updated in May 2020 to address the 
assessment of rare flora and threatened ecological communities at a regional level.  

• Section 3.2: Updated Chamelaucium sp. S coastal plain (R.D.Royce 4872) to 
Chamelaucium roycei and Local and Regional Significance of Declared Rare and 
threatened Flora.  

• Section 3.6.1: Local and Regional Conservation Significance of Groundwater 
Dependant Ecosystems. 

• References: Inclusion of Ecoedge (2019) Supplementary Detailed and Reconnaissance 
Flora and Vegetation survey of part of the Yalyalup Proposed Mine Area.  

Note: This revision is to be read in conjunction with this later supplementary report 
(Ecoedge 2019).  

 



Executive Summary 
Ecoedge was engaged by Doral Mineral Sands in September 2015 to undertake a Level 1 Flora and Vegetation 
Survey of remnant vegetation within the proposed mining area at Yalyalup. The Survey Area, which totalled 
1,546 ha, contained about 78 ha of remnant native vegetation. 

The field assessment was carried out on 16th September, 13th and 14th October 2015 and 18th February 2016 
in accordance with the Environmental Protection Authority (EPA) Guidance Statement 51, “Terrestrial Flora 
and Vegetation Surveys for Environmental Impact Assessment in Western Australia” (EPA, 2004).  All areas 
of remnant native vegetation within the Survey Area were visited on foot or by vehicle and data on plant 
species composition and vegetation condition was collected at 105 sites1. 

The survey resulted in the identification of one hundred and forty-nine taxa of vascular plants, of which 57 
taxa (38%) were introduced species. The relatively low number of native species found within the 
approximately 78 ha of native vegetation in the Survey Area is a result of many years of degradation of the 
small fragments of native bush. 

Two taxa of Declared Rare (Threatened) Flora (Banksia squarrosa subsp. argillacea, Verticordia plumosa var. 
vassensis) and two Priority flora (Loxocarya magna and Calothamnus quadrifidus subsp. teretifolius) were 
found within the Survey Area. 

Two weeds found within the Survey Area, Asparagus asparagoides* and Zantedeschia aethiopica*, are listed 
as Pest Plants by the Department of Agriculture and Food. Both are in the C3 (management) category for the 
whole of the State. 

Eight vegetation units were recognised in the Survey Area.  

Vegetation Unit A1 appears to be a degraded form of SWAFCT01b (Southern Corymbia calophylla woodlands 
on heavy soils), which is listed as a threatened ecological community by the Department of Parks and 
Wildlife, with the threat status of “Vulnerable”.  

Vegetation Unit A2, which only occurs on McGibbon Track, has characteristics of both SWAFCT01b (because 
of the overstorey of C. calophylla) and SWAFCT02 (Southern wet shrublands), a threatened ecological 
community listed as Endangered by the Department of Parks and Wildlife. Floristically it is much closer to 
SWAFCT02, as such, the occurrence of Unit A2 at the northern end of McGibbon Track is inferred to be an 
occurrence of the threatened ecological community SWAFCT02. 

Vegetation Unit B1 is recognised as a threatened ecological community, this being “SWAFCT10b - Shrublands 
on southern Swan Coastal Plain Ironstones (Busselton area)”. The “Busselton Ironstones” are listed as 
Critically Endangered by the Department of Parks and Wildlife. The community is also listed as Endangered 
under the Environment Protection and Biodiversity Conservation Act 1999.  

Vegetation Unit B2 appears to be a severely degraded form of SWAFCT10b, recognisable by the presence of 
massive ironstone and lateritic boulders at or near the soil surface. Generally, the only native species still 

 
1 While a search for Declared rare (threatened) Flora was incorporated, this aspect of the survey does not meet the definition of 
a ‘Targeted’ Threatened  flora survey under the current Technical Guidance (EPA, 2016). 
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present are the trees Eucalyptus rudis which is also present within Unit B1 on McGibbon Track, and 
sometimes Melaleuca rhaphiophylla. 

Vegetation Unit C1 is associated with the winter streams that flow northwards through the western half of 
the Survey Area and which empty into the Sabina River. Unit C1 appears to belong to the “Riverine Jindong 
Plant Communities”, associated as it is with the loams of the Jindong soil-landscape subsystem of the Abba 
Plains. 

Both vegetation units C2 and C3 are restricted to a single occurrence. Vegetation Unit C2 occurs in a 
seasonally-wet, shallow depression, perhaps associated with a lens of clay near to the surface. Unit C2 is all 
in “Completely Degraded” condition. 

Vegetation Unit C3 is comprised a few small patches of wet shrubland in “Degraded/Good” or “Good” 
condition, on the verge at the western end of Princefield Road. It has similarities to the “SWAFCT09 - Dense 
shrublands on clay flats” threatened ecological community. 

Vegetation Unit D is comprised predominantly of Agonis flexuosa, with scattered Banksia attenuata over 
pasture Originally it would have resembled the SWAFCT21b (Southern Banksia attenuata woodlands) 
floristic community type, which is a Priority 3 ecological community, but has been completely degraded by 
livestock grazing. 

Most remnant native vegetation in the Survey Area, and all remnant vegetation on farmland, is in 
“Completely Degraded” condition. The only vegetation deemed to be in “Good” condition is at the northern 
end of McGibbon Track and a small area on Princefield Road. A few other small areas were rated as 
“Degraded/Good” condition on McGibbon Track, Princefield Road and Yalyalup Road. 

Vegetation within the Survey Area is mapped by Webb et al., (2016) as the Abba and Southern River 
vegetation complexes. The Abba complex has less than 7% of its original areal extent remaining and less than 
1% in reserves. The Southern River complex has just over 18% of its original extent remaining but less than 
2% is represented in secure reserves.   

A regional ecological linkage axis line running through the western half of Survey Area, along the Sabina 
River. Vegetation within this portion of the Survey Area directly forms part of a regional ecological linkage.  

Four Environmentally Sensitive Areas have been mapped by the Department of Parks and Wildlife within the 
Survey Area, relating to occurrences of Declared Rare (Threatened) Flora.  

Following feedback from the EPA part of this report was updated in May 2020 to address the assessment of 
rare flora and threatened ecological communities at a regional level. This report needs to be read in 
conjunction with a later supplementary report (Ecoedge, 2019). 
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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 Benefit of Client 
The report has been prepared for the benefit of the Client and for 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 was engaged by Doral Mineral Sands (DMS) in September 2015 to undertake a Level 
1 Flora and Vegetation Survey of remnant vegetation at Yalyalup (herein referred to as the 
‘Survey Area’). The intent of the survey was to assess vegetation within and around the known 
mineral resource.  

The Survey Area, which totalled 1,546 ha, contained about 78 ha of remnant native vegetation 
(Figure 1) and covers areas 0 m-2500 m upstream/downstream of the known mineral 
resources. Current estimates are that the proposed disturbance will be between 100-200 ha 
of the ~1500 ha surveyed (pers. comm. Drew Walton (DMS), 3 March 2016) 

Within the Survey Area, some private land holdings could not be accessed for the survey as 
permission could not be obtained by DMS from the landholders. Lots unable to be surveyed 
are shown in Figure 2. 

Only one flora survey is known to be carried out within the Survey Area, that being restricted 
to the Busselton ironstone vegetation (and its vicinity) on McGibbon Track prior to 2007 by 
Andrew Webb of the Department of Parks and Wildlife2. A list of the species recorded for the 
McGibbon Road ironstone vegetation by Mr. Webb is provided in Appendix 3. 

The field assessment was carried out on 5th September, 13th and 14th October and 5th 
November 2015 in accordance with the Environmental Protection Authority (EPA) Guidance 
Statement 51, “Terrestrial Flora and Vegetation Surveys for Environmental Impact 
Assessment in Western Australia” (EPA, 2004).  

This report compiles findings of the field survey. 

1.1 Scope and objectives 

The scope and objectives of the flora survey were to carry out a Level 1 flora and vegetation 
assessment to determine whether there are any significant flora values within the Survey 
Area. The survey scope included the following requirements: 

• Conduct an assessment of flora and vegetation values within the Survey Area; 

• Conduct a review of other literature to summarise the values of flora and vegetation 
significance in the Survey Area; 

• Conduct field assessments to: 

o Identify the vascular flora species present; 

o Determine the presence or absence of Declared Rare Flora (DRF), Priority or 
Significant Species, where found, record relevant information for each, 
including species, number of individuals/estimated population size. 

o Assess conservation significance of vegetation and flora; 

o Define and spatially map vegetation condition; 

o Define and spatially map vegetation communities; (achieved through the 
installation of a number of floristic relevés) 

 
2 Mr A. Webb, botanist, Department of Parks and Wildlife, Bunbury, pers. comm. 17/02/2016. 
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o Define and map threatened and priority ecological communities 

• Prepare a report detailing findings of the field survey 

1.2 Biogeographic region and location 
The Survey Area is situated within Perth Coastal Plain (SWA2) sub-region of the Swan Coastal 
Plain biogeographic region, as defined in the Interim Biogeographical Regionalisation for 
Australia (IBRA) (Australian Government, 2009). The northwest corner of the Survey Area is 
located approximately 8.4 km southeast of the Busselton townsite (Figure 1). The site is 
situated within road reserves and freehold land in the City of Busselton and is zoned 
Agriculture under the City’s Local Planning Scheme 21 (City of Busselton, 2015).  

1.3 Geology  
Within the Swan Coastal Plain landform, the Survey Area is situated on the Abba Plains land 
system (213Ab). The Abba Plain is a level to gently undulating plain formed on alluvium. It is 
situated on the southern Swan Coastal Plain and extends for about 10 km inland between the 
Ludlow Plain system to the north and the foot of the Blackwood Plateau system to the south. 
It lies approximately 10-40 m above sea level and contains extensive areas of poor drainage 
(Tille and Lantzke, 1990).  

Soil-landscape systems have been further divided into subsystems, and within these into soil 
phases or mapping units. Within the Abba Plains, the Survey Area is situated on soils of the 
Abba and Jindong Subsystems.  

Within the Abba Subsystem, Tille and Lantzke (1990) have identified eleven soil phases or 
mapping units. Six of these occur within the Survey Area. Two of the four units mapped for 
the Jindong Subsystem are present within the Survey Area. Soil phases of the Survey Area are 
described in Table 1 and mapped in Figure 3.  
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Table 1. Soil Mapping Units occurring within the Survey Area (Tille and Lantzke, 1990). 
Soil Mapping Unit Description 

213AbABw 
Winter wet flats and slight depressions with sandy grey brown duplex 
(Abba) and gradational (Busselton) soils. 

213AbABvw Small narrow swampy depressions along drainage lines.  Alluvial soils. 

213AbAB1 
Flats and low rises with sandy grey brown duplex (Abba) and 
gradational (Busselton) soils. 

213AbABd 
Gently sloping low dunes and rises (0-5% gradients) with deep 
bleached sands. 

213AbABwi 
Winter wet flats and slight depressions with shallow red brown sands 
and loams over ironstone (i.e. bog iron ore soils). 

213AbABwy 
Poorly drained depressions with some areas which become saline In 
summer.  Shallow sands over clay subsoils (i.e. Abba Clays). 

213AbJD1 
Well drained flats with sandy gradational grey brown (Busselton) soils, 
some red brown sands and loams (Marybrook Soils). 

213AbJDf 
Well drained flats with deep red brown sands, loams and light clays 
(i.e. Marybrook soils). 



 
Figure 1. Aerial Photograph showing location of Survey Area. 
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Figure 2. Yalyalup Survey Area showing the areas not able to be accessed during the survey due the lack of landholder permission. 
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Figure 3. Soil landscapes occurring within the Survey Area.
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1.4 Vegetation  
Variation in vegetation mainly reflects the variations in soil and moisture condition of a 
landscape. Historically, the vegetation types in the Survey Area would have reflected the 
topography and soils, with the Swan Coastal Plain vegetation being distinct from that found on 
the slopes of the Darling Scarp or Blackwood Plateau.  

In 2016, the Department of Parks and Wildlife (DPaW) revised the 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). 

According to the 1:250,000 Mapping of Vegetation Complexes in the Swan Coastal Plain of 
Western Australia (Heddle et al., 1980) as updated by Webb et al. (2016), remnant vegetation 
within the Survey Area was mapped as the Abba and Southern River complexes, , which are 
described in Table 2. 

Table 2. Vegetation Complexes mapped as occurring within the Survey Area (Webb et al., 2016). 
Vegetation 

Complex 
Description 

Abba  

A mixture of open forest of Corymbia calophylla (Marri) - Eucalyptus marginata 
(Jarrah) - Banksia species and woodland of Corymbia calophylla (Marri) with 
minor occurrences of Corymbia haematoxylon (Mountain Marri). Woodland of 
Eucalyptus rudis (Flooded Gum) - Melaleuca species along creeks and on flood 
plains. 

 Southern 
River 

Open woodland of Corymbia calophylla (Marri) - Eucalyptus marginata (Jarrah) - 
Banksia species with fringing woodland of Eucalyptus rudis (Flooded Gum) - 
Melaleuca rhaphiophylla (Swamp Paperbark) along creek beds. 

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 CAR Reserve Analysis, the 
Government of Western Australia provides information on the pre-European and current extent 
of the ecological communities of Western Australia and reports on the status of the 
Comprehensive, Adequate and Representative (CAR) reserve system for WA (Government of 
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Western Australia, 2019). 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”.  

Table 3 lists the percentage remaining of the Abba and Southern River complexes, and indicates 
whether the Commonwealth 30% retention target is met.  

Table 3. Survey Area vegetation complexes with regard to the Commonwealth retention target 
(Government of Western Australia, 2019). 

Vegetation 
Complex 

% Remaining 
of pre-

European 

Is the 30% 
Target Met? 

% in Formal 
Reserves 

% in Formal + All 
Informal Reserves 

Abba  6.54% No 0.17% 0.36% 

Southern River 18.43% No 1.18% 1.6% 
 

 



18 | P a g e  
 

 
Figure 4. Vegetation complexes mapped as occurring within the Survey Area (Webb et al., 2018).  
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1.4.1 Ground Water Dependent Ecosystems 
Groundwater-dependent ecosystems (GDEs) may be defined as ecosystems that require access 
to groundwater to meet all or some of their water requirements so as to maintain the 
communities of plants and animals, ecological processes they support, and ecosystem services 
they provide (Richardson et al. 2011). Richardson et al., (2011) identified three types of 
groundwater dependent ecosystems: 

1. Aquifer and cave ecosystems including stygofauna (fauna that live in groundwater) in 
fractured rock aquifers 

2. Ecosystems dependent on surface expression of groundwater including base flow (e.g. 
fish in remnant aquatic pools), wetlands, mound springs and sea grass beds 

3. Ecosystems dependent on subsurface presence of groundwater where roots tap into the 
groundwater system (via the capillary fringe). They include terrestrial vegetation that 
depends on groundwater fully or on a seasonal or episodic basis in order to prevent water 
stress and generally avoid adverse impacts to their condition. In these cases, and unlike 
the situation with Type 2 systems (above), groundwater is not visible from the earth 
surface. These types of ecosystem can exist wherever the watertable is within the root 
zone of the plants, either permanently or episodically. 

Type 3 GDEs (ecosystems dependent on subsurface presence of groundwater, as defined above) 
may be difficult to identify in the field and their identification may require a detailed knowledge 
of local hydrogeology, ecosystems dynamics and plant physiology. Dependence on groundwater 
can be variable, ranging from partial and infrequent dependence, i.e. seasonal or episodic, to 
total (entire or obligate), continual dependence. It is often difficult, however, to determine the 
nature of this dependence (Serov et al., 2012). 

With regard to specific hydrological and GDE studies within the Survey Area (which is situated 
within the Busselton-Capel Groundwater Area) some work has been carried out on behalf of the 
Department of Water to identify GDEs and to relate changes in groundwater levels to changes in 
plant health in South West groundwater areas (e.g. Hyde, 2006; Wilson and Froend, 2010). Long-
term changes in groundwater levels on the Swan Coastal Plain are reviewed in Golder Associates 
(2008) and DoW (2009a, b).  

Del Borello (2008) describes an adaptive management framework for the environmental water 
provisions for specified groundwater-dependent sites for the South West groundwater areas 
allocation plan. It sets specific groundwater level or discharge triggers (or thresholds) and 
identifies the appropriate management responses when thresholds are reached. This feedback 
mechanism is designed to enhance management of selected high-value groundwater-dependent 
ecosystems across the plan area and provide information for the next phase of allocation 
planning. 
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1.5 Threatened and Priority Ecological Communities 
Ecological communities are defined by Western Australia’s Department of Parks and Wildlife 
(DPaW, previously the Department of Environment and Conservation (DEC)) 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, 2010). 

A threatened ecological community (TEC) is one which is found to fit into one of the following 
categories; Presumed Totally Destroyed (PD), Critically Endangered (CE), Endangered (E) or 
Vulnerable (V) (DEC, 2010). Possible threatened ecological communities that do not meet survey 
criteria are added to DPaW’s Priority Ecological Community Lists under Priorities 1, 2 and 3 
(referred to as P1, P2, P3). Ecological Communities that are adequately known, are rare but not 
threatened, or meet criteria for Near Threatened, or that have been recently removed from the 
threatened list, are placed in Priority 4 (P4). These ecological communities require regular 
monitoring. Conservation Dependent ecological communities are placed in Priority 5 (P5) (DEC, 
2010). The current listing of Threatened and Priority Ecological Communities is specified in DPaW, 
2015a and 2015b. 

Threatened Ecological Communities can also be listed under the Commonwealth EPBC Act 
(Department of the Environment (DotE), 2015a; Department of Environment, Water, Heritage 
and the Arts (DEWHA), 1999). There are three categories of TEC under the EPBC Act: Critically 
Endangered (CE), Endangered (E) and Vulnerable (V). These are defined in Table 4. 

Table 4. Categories of Threatened Ecological Communities under the EPBC Act (DotE, 2015a). 
Category Definition  

Critically 
endangered     

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   
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   
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). 

A Protected Matters Search Tool query for communities listed under the EPBC Act occurring 
within a 5 km radius of the Survey Area was undertaken (DotE, 2015b, Appendix 1), and the 
current DPaW TEC and PEC listings were consulted (DPaW 2015a; 2015b). 

Threatened and priority ecological communities known to occur within 5 km of the Survey Area 
are listed in Table 5. 
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Table 5. Threatened ecological communities occurring within 5 km of the Survey Area (Gibson 
et al., 1994; DPaW, 2015a, 2015b; DotE, 2015b). 

Community Name Community Description 
Status 
(WA) 

Status 
(EPBC 
Act) 

Claypans of the Swan 
Coastal Plain 

Includes the following Western Australian  

listed Threatened Ecological Communities (TECs): 

• Herb rich saline shrublands in clay pans 
(SWAFCT07) 

• Herb rich shrublands in clay pans (SWAFCT08)  
• Dense shrublands on clay flats (SWAFCT09) 
• Shrublands on dry clay flats. (SWAFCT10a) and 

the following Priority Ecological Community: 
• Clay pans with shrubs over herbs  

… CR 

SWAFCT10b - 
Shrublands on 
southern Swan Coastal 
Plain Ironstones 
(Busselton area) 

Species rich plant community located on seasonal 
wetlands on ironstone and heavy clay soils on the 
Swan Coastal Plain near Busselton. Much of the high 
species diversity comes from annuals and geophytes.  

CR EN 

SWAFCT01b – 
Southern Corymbia 
calophylla woodlands 
on heavy soils 

Dominated by C. calophylla and Eucalyptus 
marginata. Acacia extensa, Hypocalymma 
angustifolium and Xanthorrhoea preissii are 
important shrubs. Mainly occurs south of Capel. 

VU  

SWAFCT21b - Southern 
Banksia attenuata 
woodlands 

Structurally, this community type is normally Banksia 
attenuata or Eucalyptus marginata – B. attenuata 
woodland. Common taxa include Acacia extensa, 
Jacksonia sp. Busselton, Laxmannia sessiliflora, 
Lysinema ciliatum and Johnsonia acaulis. 

P3  

 

1.6 Threatened and Priority Flora 
Species of flora and fauna are defined as having Declared Rare (Threatened) or Priority 
conservation status where their populations are restricted geographically or threatened by local 
processes. The Department of Environment Regulation recognises these threats of extinction and 
consequently applies regulations towards population and species protection. 

Declared Rare (Threatened) Flora (DRF) species are gazetted under Subsection 2 of Section 23F 
of the Wildlife Conservation Act 1950 (WC Act) and therefore it is an offence to ‘take’ or damage 
rare flora without Ministerial approval. Section 6 of the WC Act defines ‘to take’ as “… to gather, 



22 | P a g e  
 

pick, cut, pull up, destroy, dig up, remove or injure the flora or to cause or permit the same to be 
done by any means.” 

Priority Flora are under consideration for future declaration as ‘rare flora’, dependent on more 
information. Species classified as Priority One to Three are in need of further survey to determine 
their status, while Priority Four species require monitoring every 5-10 years. Under the WC Act, 
Threatened Flora are ranked according to their level of threat using IUCN Red List categories and 
criteria of Extinct (EX), Critically Endangered (CE), Endangered (EN) or Vulnerable (VU). Table 6 
presents the categories of Declared Rare (Threatened) and Priority Flora as defined by the WC 
Act (DPaW 2014a). 
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Table 6. Definitions of Declared Rare (Threatened) and Priority List flora (DPaW, 2014a). 

Conservation 
code Category 

T 

Threatened flora is flora that has been declared to be ‘likely to become 
extinct or is rare, or otherwise in need of special protection’, pursuant to 
section 23F(2) of the Wildlife Conservation Act 1950. The assessment of 
the conservation status of these species is based on their national extent 
and ranked according to their level of threat using IUCN Red List 
categories and criteria (CR, EN, VU, EX). A species that is listed as 
Threatened and assessed as ‘Critically Endangered’ would therefore 
have its status written as T (CR).  

R 
Taxa which have been adequately searched for and are deemed to be in 
the wild either rare, in danger of extinction, or otherwise in need of 
special protection and have been gazetted as such. 

P1 

Taxa which are known from one or a few (generally <5) populations 
which are under threat, either due to small population size, or being on 
lands under immediate threat. Such taxa are under consideration for 
declaration as ‘rare flora’, but are in urgent need of further survey. 

P2 

Taxa which are known from one or a few (generally <5) populations, at 
least some of which are not believed to be under immediate threat. 
Such taxa are under consideration for declaration as ‘rare flora’, but are 
in urgent need of further survey. 

P3 

Taxa which are known from several populations, and the taxa are not 
believed to be under immediate threat (i.e. not currently endangered), 
either due to the number of known populations (generally >5), or known 
populations being large, and either widespread or protected. Such taxa 
are under consideration for declaration as ‘rare flora’, but are in need of 
further survey. 

P4 
Taxa which are considered to have been adequately surveyed and which, 
whilst being rare (in Australia), are not currently threatened by any 
identifiable factors. These taxa require monitoring every 5-10 years. 

Under the EPBC Act, a species may be listed in one of six categories; the definitions of these 
categories are summarised in Table 7 (DotE, 2015c).  

Declared Rare (Threatened) and Priority flora occurring within 10 km of the Survey Area 
generated from a Naturemap data search (DPaW, 2014c) are listed in Table 8. Taxa listed under 
the EPBC Act (based on results of the Protected Matters Search Tool query (DotE, 2014b)) are 
also listed, and included in Appendix 1.  

Table 7. Categories of Threatened Species under the EPBC Act (DotE, 2015c). 
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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 (E) 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 (V) 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. 
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Table 8. List of Declared Rare (Threatened) and Priority List flora known to occur within 10 km of the Survey Area (DPaW, 2015c; 
DotE, 2015b). 

Species 
Cons 
Status*  

Flowering Description and Habitat 
Likelihood 

of 
Occurrence 

Brachyscias verecundus T (CE)  Annual (or ephemeral), herb, 0.012-0.022 m high, entirely glabrous. 
Fl. white/cream. In a moss sward. On a granite outcrop. Low 

Caladenia procera T (CE) Sep-Oct 
Tuberous, perennial, herb, 0.35-0.9 m high. Fl. yellow. Rich clay loam. 
Alluvial loamy flats, jarrah/marri/peppermint woodland, dense heath, 
sedges. 

Low 

Andersonia gracilis T (E) Sep-Nov 
Slender erect or open straggly shrub, 0.1-0.5(-1) m high. Fl. white-
pink-purple. White/grey sand, sandy clay, gravelly loam. Winter-wet 
areas, near swamps. 

Moderate 

Banksia nivea subsp. 
uliginosa T (E) Aug-Sep Dense, erect, non-lignotuberous shrub, 0.2–1.5 m high. Fl. yellow, 

brown. Sandy clay, gravel. Moderate 

Caladenia huegelii T (E) Sep-Oct Tuberous, perennial, herb, 0.25-0.6 m high. Fl. green, cream, red. Grey 
or brown sand, clay loam. Low 

Centrolepis caespitosa T (E) Oct-Dec Tufted annual, herb (forming a rounded cushion up to 25 mm across). 
White sand, clay. Salt flats, wet areas. Moderate 

Darwinia whicherensis T (E) Oct-Nov Erect low shrub to 30 cm, flowers green, outer red. Winter-wet area 
of shrubland over shallow red clay over ironstone Moderate 

Drakaea elastica T (E) Oct-Nov Tuberous, perennial, herb, 0.12-0.3 m high. Fl. red, green, yellow. 
White or grey sand. Low-lying situations adjoining winter-wet swamps Low 

Gastrolobium papilio T (E) Oct-Dec Tangled, clumped shrub, to 1.5 m high. Fl. cream-red. Sandy clay over 
ironstone and laterite. Flat plains. Low 

Grevillea maccutcheonii T (E) Mar/May 
or Dec 

Densely branched shrub, to 2 m high. Fl. green & red. Shallow soils 
over laterite, clay. Seasonally inundated sites. Moderate 

Lambertia echinata subsp. 
occidentalis T (E) Feb/May-

Jun/Oct 

Prickly, much-branched, non-lignotuberous shrub, to 3 m high. Fl. 
Yellow. White sandy soils over laterite, orange/brown-red clay over 
ironstone. 

Low 

Petrophile latericola T (E) Nov Multi-stemmed shrub, 0.4-1.5 m high. Fl. yellow. Red lateritic clay. 
Winter-wet flats. Moderate 
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Species 
Cons 
Status* 

Flowering Habitat 
Likelihood 

of 
Occurrence 

Synaphea stenoloba T (E) Aug-Oct 
Caespitose shrub, 0.3–0.45 m high. Fl. yellow. Sandy or sandy clay 
soils. Winter-wet flats, granite. Shrublands and woodlands on loamy 
soils. 

Low 

Verticordia plumosa var. 
vassensis T (E) Sep-Feb Shrub, 0.3–1 m high. Fl. pink, Sep–Feb. White/grey sand. Winter-wet 

flats Moderate 

Banksia squarrosa subsp.  
argillacea T (V) Jun-Nov Erect, open, non-lignotuberous shrub, 1.2–4 m high. Fl. yellow. 

White/grey sand, gravelly clay or loam. Winter-wet flats, clay flats. High 

Chamelaucium sp. S Coastal 
Plain (R.D.Royce 4872) T (V) Aug-Oct Winter-wet areas, loams and ironstone. Moderate 

Diuris micrantha T (V) Sep-Oct Tuberous, perennial, herb, 0.3–0.6 m high. Fl. yellow, brown. Brown 
loamy clay. Winter-wet swamps, in shallow water. Moderate 

Drakaea micrantha T (V) Sep-Oct Tuberous, perennial, herb, 0.15–0.3 m high. Fl. red, yellow. White-
grey sand. Low 

Grevillea elongata T (V) Oct Shrub, 1.5-2 m high. Fl. white-cream. Gravelly clay, sandy clay, sand. 
Road verges, swamps, creek banks Moderate 

Hemigenia ramosissima T Nov–Dec 
or Jan 

Slender shrub, to 0.5 m high. Fl. blue-purple. Lateritic soils, clay. 
Granite outcrops. Low 

Verticordia plumosa var. 
ananeotes T Nov-Dec Erect, sparsely branched shrub, 0.3-0.5 m high. Fl. pink-purple/white. 

Sandy loam. Seasonally inundated plains. Moderate 

Gastrolobium sp. 
Yoongarillup (S.Dilkes s.n. 
1/9/1969) 

P1 Aug-Oct Erect, perennial shrub; 0.5 m high, 1.0 m wide; flowers yellow/orange. 
Jarrah-Marri forest, white sand, gravel Low 

Andersonia ferricola P1 Oct Shrub, 0.2-0.5 m high. Fl. purple. White sand or red-brown loam over 
ironstone. Seasonally wet flats Moderate 

Loxocarya striata subsp. 
implexa 

P1 Jul-Dec Winter-wet flats Moderate 

Stylidium ferricola P1 … 
Caespitose perennial, herb, 0.09-0.15 m high. Shallow red-brown clay 
loam over ironstone. Seasonally wet poorly-drained slopes. 
 

Moderate 
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Species 
Cons 

Status* 
Flowering Habitat 

Likelihood 
of 

Occurrence 

Actinotus whicheranus P2 
Dec or 

Jan-Mar 
Erect, slender perennial, herb, with flowering branches to 0.4 m high. 
Fl. white. White sand pockets over laterite. 

Moderate 

Amperea micrantha P2 Oct-Nov Low, spreading, bushy perennial, herb, 0.1–0.3 m high. Fl. brown. 
Sandy soils 

Low 

Calytrix sp. Tutunup (G.J. 
Keighery & N. Gibson 2953) 

P2 Oct 
Slender, spreading shrub, to 3 m high. Fl. white. Yellow-grey clayey 
loam, red clayey loam, laterite, ironstone. Slopes and flats, winter-wet 
areas, grazed paddocks. 

Moderate 

Gratiola pedunculata  P2 Sep-Nov Erect to decumbent perennial herb 13–50 cm high. Damp areas. Low 
Leucopogon sp. Busselton 
(D. Cooper 243) P2 Aug-Sep Slender, erect shrub to 70 cm; flowers white. Pericalymma ellipticum 

wet shrubland, Marri-Jarrah woodland. Low 

Blennospora doliiformis P3 Oct-Nov Erect annual, herb, to 0.15 m high. Fl. yellow. Grey or red clay soils 
over ironstone. Seasonally-wet flats. Moderate 

Boronia capitata subsp. 
gracilis P3 Jun-Nov Slender shrub, 0.3-0.6(-3) m high, branches pilose. Fl. pink. 

White/grey or black sand. Winter-wet swamps, Moderate 

Boronia tetragona P3 Oct-Dec 

Perennial, herb, 0.3–0.7 m high, leaves sessile, entire, with papillate 
margins, branches quadrangular, sepals ciliate. Fl. pink, red. 
Black/white sand, laterite, brown sandy loam. Winter-wet flats, 
swamps, open woodland. 

Moderate 

Chordifex gracilior P3 Sep-Dec Rhizomatous, erect perennial, herb, 0.3-0.5 m high. Fl. brown, Sep to 
Dec. Peaty sand. Swamps. Moderate 

Conospermum paniculatum P3 Jul-Nov Spreading, open shrub, 0.3-1.25 m high. Fl. blue, white. Sandy or 
clayey soils. Swampy areas, plains, slopes. Low 

Grevillea brachystylis 
subsp. brachystylis P3 Aug-Nov 

Much-branched, prostrate or decumbent, non-lignotuberous shrub, 
0.2-0.5 m high, to 3 m wide. Fl. red. Black sand, sandy clay. Swampy 
situations. 

Moderate 

Grevillea bronwenae P3 Jun-Dec Slender, erect shrub, 0.5–1.6 m high. Fl. red. Grey sand over laterite, 
lateritic loam. Hillslopes. Moderate 

Hakea oldfieldii P3 Aug-Oct Open, straggling shrub, up to 2.5 m high. Fl. white, cream, yellow. Red 
clay or sand over laterite. Seasonally wet flats. High 
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Species 
Cons 

Status* 
Flowering Habitat 

Likelihood 
of 

Occurrence 

Isopogon formosus subsp. 
dasylepis P3 Jun-Dec 

Low, bushy or slender, upright, non-lignotuberous shrub, 0.2–2 m 
high. Fl. pink, purple, red. Sand, sandy clay, gravelly sandy soils over 
laterite. Often swampy areas. 

High 

Lasiopetalum laxiflorum P3 Sep-Oct Jarrah forest, lateritic soils Low 

Loxocarya magna P3 Sep or 
Nov 

Rhizomatous, perennial, herb (sedge-like), 0.5-1.5 m high. Sand, loam, 
clay, ironstone. Seasonally inundated or damp habitats. High 

Pithocarpa corymbulosa P3 Jan-Apr Erect to scrambling perennial, herb, 0.5-1 m high. Fl. white. Gravelly 
or sandy loam. Amongst granite outcrops. Low 

Schoenus pennisetis P3 Aug-Sep 
Tufted annual, grass-like or herb (sedge), 0.05-0.15 m high. Fl. purple-
black. Grey or peaty sand, sandy clay. Swamps, winter-wet 
depressions. 

Moderate 

Stylidium longitubum P3 Oct-Dec Erect annual (ephemeral), herb, 0.05-0.12 m high. Fl. Pink. Sandy clay, 
clay. Seasonal wetlands. Moderate 

Verticordia attenuata P3 Dec-May Shrub, 0.4–1 m high. Fl. pink. White or grey sand. Winter-wet 
depressions Moderate 

Acacia flagelliformis P4 May-Sep Rush-like, erect or sprawling shrub, 0.3-0.75(-1.6) m high. Fl. yellow. 
Sandy soils. Winter-wet areas. Moderate 

Acacia semitrullata P4 May-Oct 
Slender, erect, pungent shrub, (0.1-)0.2-0.7(-1.5) m high. Fl. cream, 
white. White/grey sand, sometimes over laterite, clay. Sandplains, 
swampy areas. 

Moderate 

Banksia meisneri subsp. 
ascendens P4 Apr-Sep Shrub, 0.5-2 m high, leaves ascending, 8-15 mm long. Fl. yellow-

orange-brown. White or grey sand. Swampy flats. Moderate 

Calothamnus quadrifidus 
subsp. teretifolius P4 Nov-Dec Erect, compact, perennial shrub 1.7 m high x 1 m wide. Fl. Red. Seeds 

held. Fruit exposed. High 

Chamelaucium sp. 
Yoongarillup (G.J. Keighery 
3635) 

P4 Jul-Oct 
Non-lignotuberous shrub, to 2.5 m high. Fl. cream, yellow. Jarrah-
marri forest. Loams, sandy clays. Riverbanks, lower slopes, below 
laterite breakaways. 

Low 

Franklandia triaristata P4 Aug-Oct Erect, lignotuberous shrub, 0.2-1 m high. Fl. white, cream, yellow, 
brown, purple. White or grey sand. Low 
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*The WC Act Conservation Status is shown; EPBC Act status is in brackets. 

 

Species 
Cons 

Status* 
Flowering Habitat 

Likelihood 
of 

Occurrence 

Ornduffia submersa P4 Sep-Oct 
Tuberous emergent aquatic perennial dwarf shrub, height to 35 cm; 
flowers white; leaves floating on surface of water. Clay-based ponds 
and swamps (semi-aquatic) 

Moderate 

Pultenaea skinneri P4 Jul-Sep Slender shrub, 1-2 m high. Fl. yellow, orange, red. Sandy or clayey 
soils. Winter-wet depressions. Low 
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Many of the species listed in Table 8 could potentially occur within the Survey Area, based on 
an assessment of their preferred habitats. The great majority of the species listed in Table 8 
would have either been flowering at the time of survey or could be identified in the field 
without flowers.  

1.7 Ecological Linkages 
Information for this section is taken from Molloy et al. (2009) and their report on the South 
West Regional Ecological Linkages (SWREL) Project. 

Ecological linkages are defined as: 

                “A series of (both contiguous and non-contiguous) patches which, by virtue of their 
proximity to each other, act as stepping stones of habitat which facilitate the maintenance of 
ecological processes and the movement of organisms within, and across, a landscape.” 

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. This increases the long-term viability of all the constituent areas. 

The SWREL report is the result of collaboration between the Western Australian Local 
Government Association’s South West Biodiversity Project and the then Department of 
Environment and Conservation’s Swan Bioplan to provide a tool for the identification of 
ecological linkages and guidance for the protection of linkages through planning policy 
documents.  

Molloy et al. (2009) assessed and assigned ‘proximity values’ to all patches of remnant native 
vegetation as a way of indicating their distance from the nearest regional ecological linkage 
axis line. These values are defined in Figure 5. It should be noted however, that the proximity 
value of a patch of remnant vegetation to an ecological linkage is not intended to replace the 
need to consider the other biodiversity conservation values of that patch of remnant 
vegetation.  

Molloy et al. (2009) identify a regional ecological linkage axis line running through the western 
half of Survey Area, along the Sabina River (Figure 6). Vegetation within this portion of the 
Survey Area directly forms part of a regional ecological linkage.  

While there is no statutory basis for regional ecological linkages identified through the SWREL 
project, the importance of ecological linkages has been recognised as an environmental policy 
consideration in EPA and Planning policy over the last decade (EPA, 2009 and references 
therein). In its statement regarding the SWREL Project, the EPA stated that even though 
Ecological Linkages are just one measure of the conservation values of a patch of remnant 
vegetation it expected that: 
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In preparing plans and proposals for development, consideration will be given 
to both the site-specific biodiversity conservation values of patches of native 
vegetation, as well as the landscape function and core linkage significance of a 
patch in supporting the maintenance of ecological linkage (EPA, 2009).  

 
Figure 5. Linkage proximity values assigned to patches of remnant vegetation within a 
landscape (from Molloy et al., 2009). 
Note: in Figure 5, ‘linkage’ refers to the linkage axis line. 
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Figure 6. A Regional Ecological Linkage passes directly through the Survey Area. 
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1.8 Environmentally Sensitive Areas 
Environmentally sensitive areas are protected under the Environmental Protection (Clearing 
of Native Vegetation) Regulations 2004 and are selected for their environmental values at 
state or national levels (Government of Western Australia, 2005). They include; 

• Defined wetlands and riparian vegetation within 50m; 
• Areas covered by Threatened Ecological Communities; 
• Area of vegetation within 50m of Declared Rare Flora; 
• Bush Forever sites; and 
• Declared World Heritage property sites. 

Four Environmentally Sensitive Areas have been mapped by DPaW within the Survey Area, 
related to occurrences of Declared Rare Flora (Figure 7) (DPaW, 2014). One of these is 
mapped as occurring in the middle of a paddock; this is a projection issue as the actual 
location is along the McGibbon Track. 

1.9 Wetlands  
80-90% of the Survey Area is mapped as a wetland in the Geomorphic Wetlands of the Swan 
Coastal Plain dataset (Department of Environment and Conservation, 2008), all of which has 
been assessed as being in the ‘Multiple Use’ management category, which is described as 
Wetlands with few important ecological attributes and functions remaining (Figure 8). The 
majority of the wetland area within the Survey Area is mapped as Palusplain (seasonally 
waterlogged flat), with small areas of Sumpland (seasonally inundated basin) and floodplain 
(seasonally inundated flats). 

There are no wetlands of environmental significance in the Survey Area, however it is likely 
that some areas of vegetation are Groundwater Dependent Ecosystems (GDEs) (refer to 
Section 1.4.1). 
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Figure 7. Environmentally Sensitive Areas within and near to the Survey Area (DPaW, 2014). 
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Figure 8. Geomorphic wetlands within and around the Survey Area.
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2 Methods 

2.1 Desktop Study 
Data from the NatureMap (DPaW, 2015c) and Protected Matters Search Tool (DotE, 2015b) 
reports was used to establish the list of DRF and Priority flora to target during the survey, as 
well as providing a list of what other plant taxa might be encountered during the survey3. 

Vegetation condition was assessed against the method of Keighery (1994), which aligns with 
both EPA Guidance Statement No. 51 (EPA, 2004) and EPA Technical Guidance (EPA, 2016) 
(Table 9).  

Table 9. Vegetation condition ratings according to Keighery (1994). 

Score Description 

Pristine (1) Pristine or nearly so, no obvious signs 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 very 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 and 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 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. 

 

 
3 The EPA Technical Guidance (EPA, 2016) states that “A search of the WA Department of Parks and Wildlife’s 
threatened and priority flora databases are essential for all surveys”. No such search was carried out for this 
survey because it was not required under the guidance current at the time of the survey (EPA 2004) and because 
of the lead botanist’s excellent knowledge of and familiarity with the local area and its vegetation and flora.  



37 | P a g e  
 

2.2 Field survey 
The field assessment was carried out on 16th September, 13th and 14th October 2015 and 
18th February 2016. All areas of remnant native vegetation within the Survey Area were 
visited on foot or by vehicle and data on plant species composition and vegetation condition 
was collected at 105 sites4. 

During the visits to the Survey Area, a comprehensive list of native and many non-native 
vascular flora was compiled. Taxa not able to be identified with certainty in the field were 
photographed for later identification. Taxonomy and conservation status was checked against 
the WA Herbarium Census of WA Plants Database (WACENSUS) (DPaW, 2015d). The Declared 
Rare (Threatened) Flora and Priority Flora known to occur within a 10 km distance of the study 
area (Table 8) was targeted during the search. 

Vegetation condition and vegetation units were mapped using aerial photography and notes 
taken during the survey.  

2.3 Survey limitations 
Potential limitations with regard to the assessment are addressed in Table 10.  

  

 
4 The field survey was carried out in accordance with a Level 1 Flora and Vegetation Survey as defined in EPA 
Guidance Statement No. 51 (EPA 2004). While a search for Declared rare (threatened) Flora was incorporated, 
this aspect of the survey does not meet the definition of a ‘Targeted’ Threatened  flora survey under the 
current Technical Guidance (EPA, 2016). 
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Table 10. Limitations with regard to assessment adequacy and accuracy. 
Aspect Constraint Comment 

Scope No 
The survey scope was prepared in consultation with the 
client and was designed to comply with EPA requirements. 

Climatic and 
seasonal effects 

Moderate 

Rainfall for the wet season in the South West (1st April – 
30th November) was very much below average. This would 
have resulted in a lower proportion of some annual species 
germinating, less growth in some annually-renewed 
species and earlier ‘dying-off’ of annual and annually-
renewed taxa. 

Proportion of flora 
identified   

Negligible 

The survey was carried out in mid-September and mid- 
October which experience has shown to be within the main 
flowering season for plants on the southern Swan Coastal 
Plain. It is estimated that 95%+ of native species were 
identified. 

Availability of 
contextual 
information 

Negligible 
Comprehensive regional surveys of remnant vegetation, as 
well as more localised surveys, have been carried out in the 
southern Swan Coastal Plain. 

Completeness of the 
survey 

Negligible 

Vegetation within the Survey Area was thoroughly search 
on foot. Further assessments outside the spring season 
would add to the completeness of the species list but 
probably only marginally affect the conclusions presented. 

Skill and knowledge 
of the botanists 

Negligible 
The senior field botanist conducting the survey has had 
extensive experience in botanical survey in south west 
Australia over a period of 25 years. 
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3 Results 

3.1 Flora  
One hundred and forty-nine taxa of vascular plants were identified as a result of the survey, 
of which 57 taxa (38%) were introduced species (Appendix 2). The relatively low number of 
native species found within the approximately 78 ha of native vegetation in the Survey Area 
is a result of many years of degradation of the small fragments of native bush. The largest 
single area of native vegetation within the Survey Area is only 6.5 ha and this has been subject 
to many years of livestock grazing as a consequence of which all native species have been 
removed from the understorey. 

The Fabaceae with 23 taxa (including 10 introduced species), Proteaceae with 16 taxa, 
Myrtaceae with 16 taxa (2 introduced species) and Poaceae, with 15 taxa (14 introduced 
species) were the dominant genera. 

3.2 Declared Rare (Threatened) Flora 
Two taxa of Declared Rare (Threatened) Flora (Banksia squarrosa subsp. argillacea, 
Verticordia plumosa var. vassensis) and two Priority flora (Loxocarya magna and Calothamnus 
quadrifidus subsp. teretifolius) were found within the Survey Area (Table 11, Figure 9).  

Several other DRF and Priority species previously known from the Survey Area were not able 
to be located: 

• Chamelaucium roycei (DRF) (40+ plants in 1997) previously occurred within a small 
area of ironstone vegetation near the junction of Princefield Road and Coopers Road 
but this population is now possibly extinct due to burning and grazing of the small 
remnant (which is situated on a road and drainage reserve).  

• Banksia nivea subsp. uliginosa (DRF) (6 plants in 2003) previously occurred on the 
verge of Princefield Road 875 m west of Coopers Road (Williams et al., 2001), but this 
also no longer extant. The road verge shows signs of having been mowed. 

• One plant of Verticordia plumosa var. vassensis (DRF) on the verge of Princefield Road 
4.3 km west of Ludlow-Hithergreen Road in 1996. This plant was not able to be found 
during the present survey. 

• Isopogon formosus subsp. dasylepis (P3) had previously been known from 200 m N 
along McGibbon Track from Wonnerup-East road. This plant was not able to be found 
during the present survey. 

There is no readily available information on the local and regional significance of the 
Threatened or Priority flora currently or previously found in the Survey Area. However, it 
is likely that the conservation significance will be the same as the State-level conservation 
status because their natural range is confined to the Busselton region. 
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3.2.1 Banksia squarrosa subsp. argillacea 
Banksia squarrosa subsp. argillacea is Declared Rare (Threatened) Flora listed as Endangered 
under the WC Act (with the status of “Vulnerable”). B. squarrosa subsp. argillacea is also listed 
as Endangered under the EPBC Act. There are 63 records for B. squarrosa subsp. argillacea in 
Department of Parks and Wildlife databases (DPaW, 2015d), most of which relate to 
occurrences in “Busselton Ironstone” vegetation on the Swan Coastal Plain south of 
Busselton, however there are several known populations in State forest on the Blackwood 
Plateau. 

The population of B. squarrosa subsp. argillacea within the Survey Area occurs on McGibbon 
Track within a small occurrence of Busselton Ironstone vegetation ('Shrublands on southern 
Swan Coastal Plain Ironstones', (SWAFCT10b, Table 5)) (Figure 10), approximately 810 m 
south of the junction with Princefield Road. Fourteen plants were present in the population 
in 1998 and 2003, when its condition was rated as “poor” (DotE, 2015e). Weeds, dieback, 
track maintenance and mining were given as the principle threats to the population. The 
population has declined by 5 plants since 2003, and most of the plants are old and partly 
collapsed. Track maintenance remains a threat – the track was graded in February 2016 with 
some resulting damage to the ironstone shrubland vegetation. 

Table 11. Locations of Declared Rare Flora and Priority Flora within the Survey Area. 
Taxon Category Location Number 

Banksia squarrosa subsp. 
argillacea 

T (E) 358859.9 E, 6271063.6 N 9 

Verticordia plumosa var. 
vassensis 

T (E) 359494.7 E, 6271807.4 N c. 30 

Loxocarya magna P3 
358859.9 E, 6271063.6 N 
360140.3 E, 6272231.5 N 

c. 32 
4 

Calothamnus quadrifidus 
subsp. teretifolius 

P4 

(1) 358860.7 E, 6271063.6 N 
(2) 359096.7 E, 6270788.1 N 
(2) 360140.9 E, 6272230.7 N 
(3) 360095.2 E, 6272257.8 N 

70 
1 

c. 40 
29 
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Figure 9. Locations of DRF and Priority flora within the Survey Area.
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Figure 10. Busselton Ironstone shrubland on McGibbon Track. 

 
The yellow-flowered shrub and the left is Banksia squarrosa subsp. argillacea- the shrub in 
the foreground and on the right side of the track is Calothamnus quadrifidus subsp. 
teretifolius. 

3.2.2 Verticordia plumosa var. vassensis 
Verticordia plumosa var. vassensis is listed as Endangered under the EPBC Act and is Declared 
Rare (Threatened) Flora under the WC Act. There are 97 records for V. plumosa var. vassensis 
in Department of Parks and Wildlife databases, most of which relate to locations on the Swan 
Coastal Plain south of Busselton, with an east-west range of 30 km. The species occurs in 
winter-wet flats and depressions, on a variety of sands and swampy clay soil within low heaths 
containing Hypocalymma sp., Pericalymma elliptica, Isopogon formosus and Kingia australis 
(Williams et al., 2001) (Figure 11). 

The population of V. plumosa var. vassensis within the Survey Area is situated on the verge of 
Princefield Road 2.1 km west of Ludlow-Hithergreen Road. The population size was estimated 
at 200+ plants in 1996, and 100+ in 2006 (Williams et al., 2001; DotE, 2016f). The population 
size is not easy to estimate because the plants are situated within an area of think wet 
shrubland, but is has probably declined somewhat since 2006. 


