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EXECUTIVE SUMMARY 
 
Background 
The Forrestfield-Airport Link (FAL) project aims to construct a spur rail line from the 
Bayswater Station/Midland line through to the eastern suburb of Forrestfield and 
includes a station servicing the Perth airport.  As part of this project, the Public 
Transport Authority (PTA) wish to confirm any affinities the vegetation in particular 
bushland locations in the High Wycombe locality may have with Threatened 
Ecological Communities (TECs).   
 
The survey area includes two discrete areas, Area 3 and Area 4.  Area 3 bushland is 
bounded by Dundas Road and Maida Vale Road to the west and south and Palmer 
Crescent and Mack Place on the north side.  Poison Gully creek flows through Area 3.  
Area 4 lies between Ibis Place, Sultana Road, Raven Street and Milner Road (Figure 
1). 
 
The FAL survey area is located in the ‘Southern River Complex’ vegetation, on the 
Southern River unit of the Bassendean Dunes System on the Swan Coastal Plain 
(SCP).  A search of the Department of Parks and Wildlife’s (DPaW) TEC and Priority 
Ecological Communities (PECs) database found that four TECs have been previously 
recorded within about 2.5 kilometres of the FAL survey area: SCP3a(Critically 
Endangered), SCP3b(Vulnerable), SCP20a(Endangered) and SCP20c(Critically 
Endangered) (Figure 2). 
 
Methodology 
In accordance with DPaW’s Draft Vegetation Survey Methods and Analysis to 
Determine Floristic Community Type/s for a New Site on the Southern Swan Coastal 
Plain (Department of Environment and Conservation 2011),  ten quadrats (five in 
Area 3 and five in Area 4) were established and surveyed over two site visits.  The 
first visit was undertaken in mid-Spring between 4 and 12 October 2014 and the 
second visit occured between 2 and 5 December 2014 (early Summer). 
 
Field Recordings 
Two quadrats in the eastern part of Area 4, ARQ13 and ARQ15, could be considered 
to have high species richness (75 and 67 native species respectively by comparison to 
Gibson et al. (1994) quadrat data).  Quadrats ARQ5 and ARQ6 (Area 3) and ARQ9, 
ARQ10 and ARQ14 (Area 4) could be considered to have moderately high species 
richness.  Quadrats ARQ7 and ARQ8 (Area 3, Poison Gully banks and adjacent 
slopes) and to a lesser extent ARQ11 (also Area 3) had low numbers of native taxa.  
This mostly reflected greater disturbance in those areas, reflected in greater weed 
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cover with a commensurate loss of native taxa.  The number of weed species in the 
survey quadrats (Table 1) was high compared to average numbers recorded by Gibson 
et al. (1994) in quadrats in the Bassendean Dunes System. 
 
The condition of the vegetation along the Poison Gully creek banks and adjacent 
slopes (Area 3) was mostly ‘Degraded’ along the creek banks with some of the slope 
vegetation in ‘Good’ condition.  This vegetation formed a sizeable part of Area 3 in 
the form of a central, ‘linear’, meandering ‘corridor’ between the south-eastern end of 
Area 3 to its north-western end.  Vegetation on the upland flats on the northern side of 
Poison Gully was in ‘Very Good’ condition.  Much of the perimeter of Area 3 was 
‘Completely Degraded’.  The vegetation condition in Area 4 was regrowth that was 
mostly in ‘Very Good’ condition.  
 
Floristic Community Type Analysis 
The floristic analysis was conducted by Mr Ted Griffin on the quadrat data and the 
Gibson et al. (1994) SCP data set.  Quadrat data in Area 3 and Area 4, with the 
exception of the Poison Gully site ARQ7 and to a lesser extent ARQ8, was considered 
reasonably compatible with the Gibson et al (1994) SCP dataset, on the basis of 
species richness (numbers of species) and species name reconciliation.  The ten 
survey quadrats, together with six quadrats from a survey commissioned by the PTA 
in the surrounding area, were combined with the 509 SCP dataset for analysis.  PATN 
was used to analyse the ‘all-sites’ dataset using a dendrogram classification and 
nearest neighbours (NNB) analysis.  After reviewing the results, the data was re-
analysed using a single site insertion method (SSI) whereby each of the survey 
quadrats were analysed, one at a time, with the 509 SCP dataset. 
 
The vegetation in the FAL survey area was found to variously have affinities with 
FCT3b, ?FCT3c, ?FCT11, FCT20c, FCT21a, FCT21c and FCT28.  Areas of these 
FCTs were mapped (Figures 5 and 6).  Sites ARQ7 and ARQ8 sampled vegetation 
along the banks and slopes of Poison Gully and were tentatively assigned to FCT11 
and FCT3c (?FCT11 and ?FCT3c) and mapped together as ?FCT11/?FCT3c.   
 
FCT3b, 3c and 20c are listed as Threatened Ecological Communities by DPaW: 

• SCP3b (Vulnerable):  ‘Eucalyptus calophylla – Eucalyptus marginata 
woodlands on sandy clay soils of the southern Swan Coastal Plain’ (Swan 
Coastal Plain). 

• SCP3c (Critically Endangered):  ‘Eucalyptus calophylla – Xanthorrhoea 
preissii woodlands and shrublands, Swan Coastal Plain’ (Swan Coastal Plain). 

• SCP20c (Critically Endangered):  ‘Shrublands and woodlands of the eastern 
side of the Swan Coastal Plain’ (Swan Coastal Plain). 
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FCT3c and FCT20c are listed under the Commonwealth EPBC Act of Threatened 
Ecological Communities (Australian Govt, 2015): 

• ‘Corymbia calophylla – Xanthorrhoea preissii woodlands and shrublands of 
the Swan Coastal Plain’, Endangered 

• ‘Shrublands and Woodlands of the eastern Swan Coastal Plain’, Endangered. 
FCT3b is not listed under the Commonwealth EPBC Act of Threatened Ecological 
Communities. 
 
FCT21c is listed as a Priority Ecological Community by DPaW (DPaW website, May 
2014): ‘Low lying Banksia attenuata woodlands or shrublands (‘community type 
21c’), Priority 3’. 
 
Recommendations 
It is recommended that further analysis be undertaken to further clarify the 
determination of FCTs in the study area by re-analysing the data after the removal of 
weed species and the inclusion of SCP Supplementary data from the eastern Swan 
Coastal Plain. 
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1.0  INTRODUCTION 
1.1  Background 
The Forrestfield-Airport Link (FAL) project aims to construct a spur rail line from the 
Bayswater Station/Midland line through to the eastern suburb of Forrestfield and 
includes a station servicing the Perth airport.  Its alignment will generally follow 
Tonkin Highway and then deviate towards Perth Airport where it will run beneath the 
airport surfacing to the east. 
 
A flora and vegetation survey undertaken by GHD identified vegetation in the 
Forrestfield area as having affinities with a number of different Threatened Ecological 
Communities (TECs).  Department of Parks and Wildlife (DPaW) were consulted to 
confirm these findings and concluded that the TECs considered most likely to occur 
in the Forrestfield area were: 
• SCP20a (Banksia attenuata woodland over species rich dense shrublands). 
• SCP20b (Banksia attenuata and/or Eucalyptus marginata woodlands of the 

eastern side of the Swan Coastal Plain). 
• SCP20c (Shrublands and woodlands of the eastern side of the Swan Coastal 

Plain). 
 
The Public Transport Authority (PTA) wish to determine which Floristic Community 
Types (FCTs) have greatest affinity to the vegetation in particular bushland locations 
in the High Wycombe locality and the conservation status of those FCTs.  The results 
of the assessment will be used in the environmental approvals and Environmental 
Impact Assessment for the project. 
 
1.2  Scope of the study 
The PTA directed that the survey should include a: 

• Targeted TEC desktop assessment of existing literature and DPaW data 
• A two phase field survey of the survey areas to collect sufficient quadrat data 

for analysis, with the main survey in Spring. 
• Undertake analysis of the data collected to determine which Floristic 

Community Types (FCTs) have greatest affinity to the vegetation. 
 
The targeted TEC survey was to be undertaken in accordance with the following 
documents and guidelines: 

• Guidance Statement No. 51 Terrestrial Flora and Vegetation Surveys for 
Environmental Impact Assessment in Western Australia (EPA, 2004)  

• Terrestrial Biological Surveys as an Element of Biodiversity Protection, 
Position Statement No. 3 (EPA 2002)  
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• “Vegetation survey methods and analysis to determine floristic community 
type/s for a new site on the southern Swan Coastal Plain” (DEC, 2011 
(unpublished draft)).  

 
To achieve the goals of the PTA, including the guidelines in the referenced 
documents, it was determined that this survey should include the following: 

• Desktop review on information on vegetation TECs and Priority Ecological 
Communities (PECs) in the survey locality; 

• A two phase field survey of the study area vegetation, to record quadrat data 
suitable for analysis to determine the Floristic Community Types (FCTs) (and 
hence the existence of any TECs and PECs). 

• Undertake a PATN analysis of the survey data to determine the vegetation 
FCTs. 

• Map the FCTs in the study areas; 
• Map the vegetation condition of the study areas; 
• Report the results of the survey. 

 
1.3  The survey area 
The FAL survey area covered in this report included two discrete areas of bushland, 
Area 3 and Area 4 (Figure 1).  Area 3 bushland is bounded by Dundas Road and 
Maida Vale Road to the west and south and Palmer Crescent and Mack Place on the 
north side.  Poison Gully creek flows through Area 3.  Area 4 lies between Ibis Place, 
Sultana Road, Raven Street and Milner Road and includes Lot 12 Ibis Place, which 
has been under a Vegetation Conservation Notice (Department of Conservation and 
Environment, 2011) after it was cleared between December 2005 and December 
2006.  
 
The areas of Area 3 and Area 4 are 3.0 and 3.5 hectares respectively.   
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2.0  SITE DESCRIPTION AND BACKGROUND INFORMATION 
2.1  Physical Environment 
2.1.1  Climate 
The Swan Coastal Plain (SCP), which includes the study areas, has a Mediterranean 
type climate with hot, dry summers and mild, wet winters.   
 
2.1.2  Geomorphology of the survey area 
The SCP consists of a series of geomorphological elements which are sub-parallel to 
the present coastline (McArthur and Bettenay, 1960; Churchward and McArthur, 
1980).  Each of these geomorphic elements has distinctive geology, vegetation, 
topography and soils.   
 
The FAL survey area lies in one of these elements, the Bassendean Dune System 
(McArthur and Bettenay, 1960).  The Bassendean Dune System is the most eastern of 
three main aeolian deposits on the Swan Coastal Plain that can be arranged in age 
sequence and is comprised of low dunes and occasional swamps (Churchward and 
McArthur, 1980).  The Bassendean Dunes are represented by three units which differ 
mainly in the nature of the associated swamps.  The FAL survey area lies in one of 
these units, the Southern River unit, which occurs where ‘sand appears to have been 
blown over the alluvial soils and so swamps often have a clay base’ (Churchward and 
McArthur, 1980).  The Southern River unit was described as ‘sandplain with low 
dunes and many intervening swamps’. 
 
2.2  Vegetation background 
2.2.1  Regional vegetation  
The Interim Biogeographic Regionalisation for Australia (IBRA) biogeographic 
representation of Australia has been developed, that categorizes the Australian 
continent into regions of like geology, landform, vegetation, fauna and climate 
(Thackway and Cresswell, 1995). The Western Australian IBRA region boundaries 
were largely based on Beard’s Botanical District boundaries (Paczkowska and 
Chapman, 2000).  The FAL survey area lies in the IBRA ‘Swan Coastal Plain’ 
biogeographic region and the ‘Perth’ biogeographic subregion (IBRA 6.1 in 
Environment Australia, 2010).   
 
Heddle et al. (1980) mapped the vegetation of part of the Drummond Botanical 
Sub-district at a very broad scale, describing a series of vegetation complexes.  These 
are related groups of vegetation associations found on particular landform-soil units 
(geomorphic elements, see above).  They mapped a total of 38 vegetation complexes 
on the SCP.  The FAL survey area is located in the ‘Southern River Complex’.  The 
Southern River Complex was described as consisting of an ‘open woodland of 
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Marri- Jarrah- Banksia on the elevated areas and a fringing woodland of Eucalyptus 
rudis-Melaleuca rhaphiophylla along the streams’ (Heddle et al., 1980).   
 
More recently, an alternative analysis of the plant assemblages on the SCP south of 
Gingin Brook was carried out using a floristic approach (Gibson et al., 1994) and was 
extended in 2000.  The Gibson et al. (1994) survey included 509 sites and will be 
referred to hereafter as the SCP survey and SCP dataset.  Analysis of the dataset 
identified 30 Floristic Community Types (with a further 13 subdivisions) in four 
floristic 'Super Groups' for the southern SCP.  These units are defined at a similar 
level of synthesis to that of Heddle et al. (1980) (Trudgen, 1999).  The four 'super 
groups' of sites correlate closely with the major geomorphological elements on the 
SCP (and also to rainfall), with the exception of one group which contained the 
seasonal wetlands, which includes sites across all geomorphological groups (Gibson 
et al., 1994).  
 
2.2.2  Rare vegetation: Threatened Ecological Communities (TECs) and Priority 
Ecological Communities (PECs) 

2.2.2.1  Western Australian Government TECs/PECs database  
The Department of Conservation and Land Management (now DPaW) developed a 
procedure for identifying TECs (Department of Environmental Protection 2000b; 
English and Blythe 1997).  Ecological communities are defined as ‘naturally 
occurring biological assemblages that occur in a particular type of habitat’.   
 
TECs are assigned to one of four categories:  'Presumed Totally Destroyed'; 'Critically 
Endangered'; 'Endangered' or 'Vulnerable' (Department of Environmental Protection, 
2000b). 
 
On the Swan Coastal Plain, twenty four TECs have been determined from floristic 
and other studies.  Of these, twenty four have been confirmed as 'threatened' 
(Department of Environmental Protection, 2000b).  Eighteen of these TECs are 
Floristic Community Types (FCTs) or Floristic Community Type subgroups, as 
identified by Gibson et al. (1994). 
 
DPaW also maintains a list of PECs, which include ‘possible threatened ecological 
communities that do not meet survey criteria or are not adequately defined’ (DPaW, 
unpublished).  These are added to DPaW’s PEC list under Priorities 1, 2 and 3.   
Priority 4 status is given to “Ecological Communities that are adequately known, and 
are rare but not threatened or meet criteria for Near Threatened, or that have been 
recently removed from the threatened list.  Conservation Dependent ecological 
communities are placed in Priority 5 (DEC, unpublished).  The list of PECs (DEC, 
unpublished) includes some that are FCTs as identified by Gibson et al. (1994). 
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A search of DPaW’s TEC and PEC database found that four TECs had been recorded 
within about 2.5 kilometres of the FAL survey area (Figure 2).  These TECs were: 

• SCP3a (Critically Endangered):  ‘Eucalyptus calophylla – Kingia australis 
woodlands on heavy soils, Swan Coastal Plain’ (Swan Coastal Plain). 

• SCP3b (Vulnerable):  ‘Eucalyptus calophylla – Eucalyptus marginata 
woodlands on sandy clay soils of the southern Swan Coastal Plain’ (Swan 
Coastal Plain). 

• SCP20a (Endangered):  ‘Banksia attenuata woodland over species rich dense 
shrublands’ (Swan Coastal Plain). 

• SCP20c (Critically Endangered):  ‘Shrublands and woodlands of the eastern 
side of the Swan Coastal Plain’ (Swan Coastal Plain). 

 
FAL survey Areas 3 and 4 lie within the buffers of SCP3a, SCP3b and SCP20c sites. 
 
2.2.2.2  Commonwealth TEC database 
The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)  
provides a legal framework to protect and manage nationally and internationally 
important flora, fauna, ecological communities and heritage places—defined in 
the EPBC Act as matters of national environmental significance. 
 
The nine matters of national environmental significance to which the EPBC Act 
applies includes nationally threatened species and TECs.  The EPBC Act’s Matters of 
National Environmental Significance includes a list of TECs (although they are not 
always consistent with DPaW’s list), but it does not include any listing for PECs. 
 
A search of the  EPBC Act’s matters of national environmental significance list for 
the FAL survey area with a five kilometre buffer, found three TECs listed (Appendix 
1).  These were: 

• ‘Eucalyptus calophylla – Kingia australis woodlands on heavy soils, Swan 
Coastal Plain’ (Swan Coastal Plain) (Endangered). 

• ‘Claypans of the Swan Coastal Plain’ (Critically Endangered). 
• ‘Shrublands and Woodlands of the eastern Swan Coastal Plain’ (Endangered). 

 

2.2.2.3  Other TEC/PEC records  
There have been a number of recent floristic surveys in regrowth vegetation at Lot 12, 
Ibis Place (part of Area 4) (Department of Conservation and Environment, 2010-
2012; Morgan, 2013).  Lot 12 was cleared between December 2005 and December 
2006 and is under a Vegetation Conservation.  Ecoscape (Australia) PL undertook 
floristic surveys in March 2007 and September 2007 and identified that the vegetation 
had an affinity with FCTs 20c, 21a and 21c.  The DEC undertook a floristic survey in 
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December 2007 and identified affinity with FCTs 20c and/or 20a.  Ecoscape 
(Australia) PL undertook another floristic survey in August and November 2009 and 
identified FCT 3a and affinity with FCTs 3b, 20c, 20a and 23a.  In a study for 
Strategen in 2012, Morgan (2013) determined the vegetation at 12 Ibis Plce and a 
neighbouring Lot, to have affinities with FCTs 21c and 20a in the western part and 
with FCTs 3a, 3b, 20c in the eastern part.  FCTs 3a, 3b, 20a and 20c are TECs and 
FCT 21c is a PEC (Priority 3).   
 
The bushland vegetation in Area 3 has been inferred as TEC SCP3a ‘Eucalyptus 
calophylla – Kingia australis woodlands on heavy soils, Swan Coastal Plain’ 
(Critically Endangered) and was considered to be the one of three most northerly 
occurrences of this TEC at the time of the Bush Forever publications (Department of 
Environmental Protection, 2000b). 
 
2.2.3  Bush Forever Sites 
All of the Area 3 bushland lies within Bush Forever Site 45: Poison Gully Bushland, 
High Wycombe (Department of Environmental Protection, 2000a).   
 
Bush Forever Site 123 (Sultana Rd West Bushland, High Wycombe) lies about one 
kilometre south-east of the FAL survey area and its vegetation was determined to be 
TEC SCP20a (Department of Environmental Protection, 2000b). 
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3.0  METHODS AND LIMITATIONS 
3.1  Timing of the survey 
Quadrats in the FAL survey area (Areas 3 and 4) were first recorded in mid-Spring 
between 4 and 12 October 2014 and were rescored (second visit) between 2 and 5 
December 2014 (early Summer).  
 
3.2  Vegetation survey   
3.2.1  Collection of the quadrat data 
Locations were selected for survey quadrats that were representative of observed 
variations in the vegetation and habitat or which provided coverage of an area to 
determine if there was floristic variation over that area.  Areas of vegetation were 
selected that had the least disturbance to vegetation structure and where possible, that 
had good numbers of native species with low weed cover (‘Very Good’ or better 
vegetation condition (Department of Environmental Protection, 2000b).  This limited 
the options for locating the quadrats, especially in Area 3.  Quadrat ARQ7 sampled 
the Poison Gully creek flood bank vegetation and had a vegetation condition of ‘Good 
to Degraded’.  The vegetation on the slopes adjacent to Poison Gully creek were 
sampled by ARQ8 and ARQ11, both considered to be in ‘Good’ condition.  Area 4 
quadrats were in vegetation considered to be in ‘Very Good’ condition, although it 
was regrowth vegetation after clearing. 
 
The survey quadrats were 10 metres by 10 metres in size.  These quadrat dimensions 
were used because: 

• The 10 metre by 10 metre quadrat size was used by the Gibson et al. (1994) 
SCP study.  The quadrat data was analysed against the Gibson data set and 
therefore needed to be compatible with it.   

• A 100 square metre sample area on the Swan Coastal Plain is considered to 
capture most species in any given plant community. 

 
Quadrats were measured using a 50 metre field tape and were marked by fence pegs 
driven into the ground at each corner.  Fence droppers fitted with yellow plastic safety 
caps were used to permanently mark the quadrats in Area 4.  Black recycled plastic 
pegs were used to mark the quadrats in Area 3, because of perceived safety issues 
with the use of fence droppers in an area with high recreational use.  Each quadrat was 
photographed.  A description of the quadrat location, the habitat, surface soil texture 
and colour were all recorded and the time since the site was last burnt was estimated.  
The vegetation structure was described using a modification of Specht's vegetation 
description table by Aplin (1979; Appendix 2).  The condition of vegetation in the 
quadrat was described using the Keighery classification outlined in Bush Forever 
(Department of Environmental Protection, 2000b; see Appendix 3).  All plant species 
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occurring in a quadrat were recorded, along with their height, percentage cover and 
specimen number if collected.   
 
The DPaW FloraBase website was consulted as required to confirm the conservation 
status of a plant species recorded in the survey area (Conservation code definitions are 
listed in Appendix 4).  
 
Ten quadrats were recorded in the Areas 3 and 4.  Five quadrats, ARQ5, ARQ6, 
ARQ7, ARQ8 and ARQ11 were recorded in Area 3.  Five quadrats, ARQ9, ARQ10, 
ARQ13, ARQ14 and ARQ15, were recorded in Area 4 (see Figures 3 to 6).   
 
3.2.2  Limitations of the quadrat survey 
The major limitation of the survey was that any such survey is a sampling procedure 
of a variable environment with plant populations of variable growth habit, life span 
and flowering season.  Some species, including annuals, are only available for 
collection for part of the year.  This means that to locate all species that grow in an 
area is a substantial task, the success of which is related to the timing of the survey, 
the time available and the size and diversity of habitat in the survey.  To minimise this 
limitation and to make the dataset compatible with the SCP dataset, the survey 
included two site visits, one of which was conducted during the optimal Spring 
season.   
 
Factors that affected the numbers of species present in the vegetation units, including 
weed cover, past physical disturbance and rabbit grazing, were a limitation to the 
survey.  While quadrat site selection in areas of ‘Very Good’ vegetation condition or 
better minimised this limitation, the limitation was more significant for sites such as 
ARQ7 (‘Good’ to ‘Degraded’), ARQ8 (‘Good’) and ARQ11 (‘Good’).   
 
3.3  Mapping vegetation condition 
Vegetation condition was mapped across the survey area by extrapolating the 
vegetation condition assigned to the quadrat sites to the surrounding areas, if 
applicable, and was mapped while traversing the survey areas.  The vegetation 
condition boundaries were drawn on a computer generated aerial photograph, using 
GPS coordinate readings as necessary to locate actual boundary positions.   
 
3.4  PATN analysis of vegetation units and Floristic Community Types (FCTs) 
3.4.1  Introduction 
PATN analysis (numerical classification techniques) compared the similarity of 
species presence data collected at the six survey quadrats with the 509 site SCP 
dataset (Gibson et al., 1994).   
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3.4.2  Data compatibility 
The survey data was, for most quadrats, reasonably compatible with the SCP dataset.  
Both datasets were based on data collected from quadrats of the same size (10 metres 
by 10 metres) from two visits per site including one in optimal season (Spring).  Most 
of the survey quadrats were also recorded in vegetation that was in Very Good or 
better condition, which meant the vegetation structure was mostly intact.  The 
exceptions to this were three quadrats in Area 3 ARQ7, ARQ8 and ARQ11 on the 
Poison Gully creek banks and adjacent slopes, which were discussed in Section 3.2.2.  
Overall, the differences in quadrat sampling with the SCP dataset were kept to a 
minimum, with the exceptions noted above, particularly quadrat ARQ7.  
 
3.4.3  Data preparation 
Before conducting the analysis of the survey quadrat data, it was necessary to first 
reconcile the plant taxa names used in that survey with those used in the SCP dataset.  
This was done by determining, for each taxa recorded in the FAL survey area, the 
equivalent taxa name applied in the SCP study.  This step was necessary because of 
changes in the nomenclature over the last twenty years and the potential for survey 
specific variations in the application of names.  The reconciliation involved reducing 
some infra-specific names to the relevant species name, combining some taxa where 
confusion is known to have occurred in field observations and identifications and 
omitting some names (mostly where a taxon had only been identified to genus). 
 
The FAL survey area quadrat data was then added to the SCP dataset site-species 
table.  In accordance with the methodology employed by Gibson et al. (1994) weed 
species were included in the analysis. 
 
3.4.4  PATN analysis and determination of FCT 
Mr Ted Griffin undertook the PATN analysis of the quadrat data. 
 
Following the reconciliation of the data sets, a PATN analysis was undertaken on the 
combined datasets that included the ten quadrats in Areas 3 and 4 together with 6 
quadrats from a survey commissioned by the PTA in the surrounding area (not 
reported in this document) and the 509 SCP sites.  A dendrogram classification and a 
nearest neighbour analysis were conducted as two methods to determine site FCTs.  
After reviewing the initial results of the combined PATN analysis, it was decided to 
run a single site insertion (SSI) analysis, in which each survey quadrat was, one at a 
time, analysed with the 509 site SCP dataset.  SSI is considered a more powerful and 
reliable means of deriving a dendrogram classification for each survey quadrat as it 
more accurately groups the tested site with the SCP dataset FCT groups because the 
one additional site causes less disruption to the SCP dataset FCT groups.  When all 
test sites are included together in an analysis with the SCP dataset sites, it can cause 
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disruption and some reorganisation of the SCP dataset FCT groups (Griffin and 
Trudgen, 2004).  The SSI classification analysis is closely analogous to the Gibson et 
al. (1994) analysis that determined the FCTs because it uses the same algorithm for 
the classification used by Gibson et al. (1994), with only the one additional site 
considered.  The nearest neighbour analysis (NNB) isn’t a classification process, but 
is an indirect process for assigning a SCP FCT to a survey site by determining which 
SCP dataset sites are most floristically similar to it (measured by an index of 
dissimilarity).  Each of the survey quadrats could, in turn, be assigned to the same 
FCT as that of the most similar SCP dataset site. 
 
3.4.5  Limitations of the floristic analysis 
It has been found in other floristic analyses that the addition of new sites to the SCP 
dataset to produce a combined classification, may disrupt the original Gibson et al. 
classification of sites (Griffin and Trudgen, 2004).  The more data that is added, the 
higher the level of disruption.  If this occurs it can make it difficult to assign the new 
sites to a Gibson et al. (1994) FCT (Griffin and Trudgen, 2004).  The application of a 
SSI classification largely overcame this limitation. 
 
Another limitation in conducting a PATN floristic analysis using the above methods 
may arise depending on the degree of success in reconciling the two data sets.  A 
further limitation may arise from any significant differences in data collection 
methods between the two surveys.  However, the data sets were considered 
reasonably compatible for this data analysis.  Finally, the success of the PATN 
analysis to assign a SCP FCT to survey quadrats can be limited to the extent that the 
type of vegetation in the study areas was sampled in the SCP survey, allowing 
comparison with the outcomes of the Gibson et al. (1994) SCP analysis.   
 
3.5  Mapping FCTs 
3.5.1  Methods of FCT mapping 
Vegetation floristic community types (FCTs) were mapped by assigning the FCTs 
determined for each quadrat, to the vegetation extending from the quadrat until the 
species composition was observed to change to that represented by another quadrat.  
Observed variation in vegetation structure associated with floristics was also used.  
The vegetation unit boundaries were drawn on a computer generated aerial image 
while traversing the study area, using GPS coordinate readings as necessary to locate 
actual boundary positions.  Ortho-corrected aerial photography at scale 1:1250 was 
supplied by RPS. 
 
3.5.2  Limitations of FCT mapping 
A significant limitation to mapping the FCTs was the difficulty in identifying the 
changes in the species composition that were contributing most to changes in FCTs.  
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Structural vegetation changes were of some use in Area 3 where, together with 
floristics, it helped identify the creek bank and adjacent slope FCT.   
 
3.6  Identification of Threatened Ecological Communities (TECs) and Priority 
Ecological Communities (PECS). 
Once the survey quadrats were each assigned to a FCT, current lists of TECs and 
PECs on the Swan Coastal Plain (DPaW website (b), 2015) were consulted to 
determine the status of the FCTs.  
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4.0  FLORA IN THE SURVEY QUADRATS 
4.1  Significant flora recorded in the survey quadrats 
Conospermum undulatum (Threatened) was recorded in quadrat ARQ5 and near 
quadrat ARQ6 in Area 3 and Platysace ramosissima (Priority 3) was recorded in 
quadrat ARQ15 in Area 4.   
 
Another taxon recorded in the survey quadrats, Dasypogon obliquifolius, is 
considered Regionally Significant because stands in the Perth region are considered 
‘populations disjunct from their known geographical range’ (Department of 
Environmental Protection, 2000b).  While there have been some recordings of 
Dasypogon obliquifolius on the eastern SCP in the Perth region, its main area of 
distribution is north from about the Moore River to the region around Leeman. 
 
A list of flora taxa recorded from the quadrats in Area 3 and Area 4 and some 
additional species found within the immediate surrounds of the quadrats are included 
in Appendix 4. 
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5.0  RESULTS OF THE QUADRAT SURVEY AND VEGETATION 
CONDITION MAPPING 
5.1  Quadrat descriptions 
Descriptions for quadrats recorded in Area 3 (ARQ5, ARQ6, ARQ7, ARQ8 and 
ARQ11) and Area 4 (ARQ9, ARQ10, ARQ13, ARQ14 and ARQ15) are presented in 
Appendix 6.  Photos of the quadrats are included as Plates 1 to 10. 
 
5.2  Quadrat species richness 
Numbers of species recorded in each quadrat are shown in Table 1.  Quadrats ARQ13 
and ARQ15 could be considered to have high species richness (by comparison to 
Gibson et al. (1994) quadrat data).  Quadrats ARQ5, 6, 9, 10 and 14 could be 
considered to have moderately high species richness (by comparison to Gibson et al. 
(1994) quadrat data).  Quadrats ARQ 7 and 8 and to a lesser extent ARQ11 had low 
numbers of native taxa.  This mostly reflected greater disturbance in those areas, 
reflected in greater weed cover with a comensurate loss of native taxa. 
 
The number of weed species in the survey quadrats (Table 1) was high compared to 
average numbers recorded by Gibson et al. (1994) in quadrats in the Bassendean 
Dunes System. 
 
Table 1.  Area 3 and 4 quadrat species richness  

Site 

Total 
number 
of  taxa 

Number 
of  

weeds 

Number 
of  

native 
taxa Area 

Veg Condition 
(BF) 

ARQ5 63 14 49 Area 3 VG 
ARQ6 61 12 49 Area 3 VG 
ARQ7 25 14 11 Area 3 (creek 

banks) 
G-Degraded 

ARQ8 34 11 23 Area 3 (slopes 
adjact to creek 
banks) 

G 

ARQ9 54 11 43 Area 4 VG 
ARQ10 57 10 47 Area 4 VG 
ARQ11 45 8 37 Area 3 G 
ARQ13 87 12 75 Area 4 - eastern VG 
ARQ14 60 11 49 Area 4 VG 
ARQ15 78 11 67 Area 4 - eastern VG 
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5.3  Vegetation condition 
The vegetation condition, and relevant extents, for Areas 1 and 2 are shown in Figures 
3 and 4.   
 
The condition of the vegetation along the Poison Gully creek banks and adjacent 
slopes was mostly ‘Degraded’ along the creek banks with some of the slope 
vegetation in ‘Good’ condition (‘Good/Degraded’ in Figure 3).  This forms a central, 
‘linear’ part of Area 3 that meanders from its south-eastern end to its north-western 
end.  Quadrats 5 and 6 were on the upland flats on the northern side of Poison Gully 
and were in vegetation in ‘Very Good’ condition.  Much of the perimeter of Area 3 
was ‘Completely Degraded’.   
 
The vegetation condition in Area 4 was regrowth that was mostly in ‘Very Good’ 
condition, with good numbers of native taxa with high cover and fairly low weed 
cover (Figure 4).  Several areas in Area 4 had ‘Good’ or ‘Good to Degraded’ 
condition, where the weed control was markedly poorer than elsewhere and native 
taxa numbers were lower.  One small area in the northern corner of Area 3 was a 
*Ehrharta calycina tussock grassland with almost no natives (Figure 4).   
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6.0  FLORISTIC COMMUNITY TYPES, THREATENED 
ECOLOGICAL COMMUNITIES AND PRIORITY ECOLOGICAL 
COMMUNITIES  
This section outlines the results of the floristic analysis conducted by Mr Ted Griffin 
on the survey quadrat data and the SCP data set.  It is based on a report prepared by 
Ted Griffin, which is included in Appendix 7. 
 
6.1  Floristic analysis 
6.1.1  Data compatability 
Quadrat data in Area 3 and Area 4 was variable in quality.  Poor site vegetation 
condition, reflected in poor native species numbers, meant site ARQ7 in particular 
was poorly compatible with the SCP dataset.  The compatibility of site ARQ8 with 
the SCP dataset was also questionable for the same reasons.  Other sites in Areas 3 
and 4 could be considered reasonably compatible with the SCP dataset, on the basis of 
species richness (numbers of species) and names (reconciled) and was considered 
adequate to obtain reasonable FCT determinations.   
 
6.1.2  PATN analysis and FCTs 
The results of the PATN classification dendrogram and NNB analysis of all the 
survey quadrats (ten in Area 3 and Area 4 and six from a survey commissioned by the 
PTA in the surrounding area, not covered in this report) together with the 509 site 
SCP dataset, are presented in Table 2 and in more detail in Appendix 7.  The results 
of the SSI PATN classification are also shown in Table 2 (dendrogram shown in 
Appendix 7), along with Griffin’s summary analysis results and the interpretation of 
the analysis results by the author of this report.  FCTs determined for Areas 3 and 4 
were FCT3b, FCT4, ?FCT3c, ?FCT11, FCT20a, FCT20c, FCT21a, FCT21c and 
FCT28.  
 
The average number of weed species recorded in the Gibson et al. survey sites for 
FCTs 3a, 3b, 3c, 20a, 20c, 21a and 21c, are shown in Table 3.  In reviewing the 
results of the PATN analysis, it was noted that weed species numbers were 
considerably higher in the survey quadrats (Table 1 above) than the average numbers 
per site for the SCP FCTs (Table 3).  This is, for example, likely to bias the analysis 
results away from FCT20a (which has an average of 1 weed species per site).  The 
particular weed species found in the survey quadrats may have a further biasing 
effect. 
 
6.1.3  Occurrence of taxa indicative of particular FCTs 
The occurrence of particular species in an area of vegetation may provide a basis for 
inferring a FCT or limiting the possible FCTs that could be assigned to that 
vegetation.  For example, Dasypogon obliquifolius is restricted to a section of the 
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eastern SCP in the Perth region and its abundance in parts of Area 3 and in Area 4 
would indicate that the FCTs in the study area would be restricted to eastern SCP 
FCTs.  Furthermore, Dasypogon obliquifolius was only recorded in the SCP survey 
quadrats assigned to FCTs 20a and 20b (Table 4) and its presence in parts of Area 3 
and Area 4 could suggest that the vegetation must be FCT20a or 20b.  Similarly 
Conospermum undulatum, which occurred in parts of Areas 3, occurred in 29% of 
SCP FCT20a sites (2 sites) and was only recorded in FCT20a sites (Table 4). 
 
However, a degree of uncertainty exists when forcing sites, on the basis of the 
presence of particular species, to FCTs that differ from those determined by analysis.  
The uncertainty arises if the study area vegetation wasn’t sampled in the SCP survey 
and could be part of vegetation variation not sampled by the SCP dataset.  
Inconsistencies arise between species present in the survey quadrats and their 
association with particular FCTs.  For example, at the same site you may have one 
taxon that was only recorded in SCP FCT20a sites, while another taxon in the same 
site may only have been recorded in sites belonging to a different FCT.  For this 
reason, the author has largely accepted the FCTs determined by the analysis, but has 
added FCTs to the results where the presence of key species indicated the occurrence 
of those FCTs (see Table 2). 
 
It should be noted that DPaW use a more powerful tool to infer FCTs on the Swan 
Coastal Plain, in the form of a (draft) key that assesses combinations of species 
present at a site to determine FCT (Val English, DPaW; pers. comm.).  The draft key, 
which is not available to the general public, was developed by Gibson.  This analysis 
could not be used in this study, but was applied by Val English when independently 
assessing FCTs in the FAL study area in 2014 (Val English, pers. comm.). 
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Table 2.  FCTs estimated from the all-sites PATN dendrogram classification and nearest neighbours analysis (NNB) and from a single site insertion 
(SSI) PATN dendrogram classification (see Appendix 7), together with the authors overall summary of analysis results and a final FCT 
determination, which also considered other factors. 

Site Project Area Dendrgrm 
FCT 
(see 
Appendix 7) 

NNBa FCT 
(see Appendix 
7) 

SSIb FCT 
(see Appendix 
7) 

Griffen  
Summary 
FCTc (see 
Appendix 
7) 

Author 
Summary 
Analysis 
Results 

Authors Final 
FCT 
Determination 

Comments 

ARQ5 Area 3 - flats 20 ?28/21c 21c ?28/21c 21c/28 21c/28/20c FCT20 elements in this vegetation. 
Better condition site than ARQ6, 
therefore given more weight. 

ARQ6 Area 3 - flats 20 ?28 28 ?28 28 21c/28/20c See above 
ARQ7 Area 3 - creek 

flood banks 
11 ???6/21a/28 ?11 ?11 ?11 ?11 SSI joins FCT at high dissimilarity 

and therefore unreliable. 
ARQ8 Area 3 - slopes 

adjacent to creek 
3c ??3c/6 ?3c ?3c ?3c ?3c Poor species numbers and quite high 

dissimilarity coeficients (>0.6) 
(Appendix 7, Table 1)  

ARQ11 Area 3 - slopes 
adjacent to creek 

20 ?3b/20c ?3b ?3b ?3b/20c ?3b/20c SSI joins at high dissimilarity 
coefficient.  Therefore also use NNB. 

ARQ9 Area 4 - western 20 20c/21a 21a/20b 21a/20b/20c 21a/20c 20c/21a ARQ9,10,14 in close proximity and 
therefore result synthesised from 3 
sites.   

ARQ10  Area 4 - western 20 ?21a/20c/20a 20a 20a/21a 20a/20c/21a  20c/21a See above 
ARQ14  Area 4 - western 20 ?3b/28/20c 20c 20c 20c 20c/21a See above 
ARQ13 Area 4 - eastern 20 20c 4/21c 4/21c/20c 4/20c/3b 3b/20c ARQ13 and ARQ15 in close 

proximity and therefore result 
synthesised from 2 sites. 

ARQ15  Area 4 - eastern 20 3b/20c 3b 3b 3b/20c 3b/20c See above 
a  NNB Nearest neighbour analysis 
b  SSI  Single site insertion dendrogram classification 
c  From ‘Recommended to Consider’, Table 2, Appendix 7. 
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Table 3.  Average weed species numbers in the SCP dataset FCT sites. 

FCT Number of Gibson 
Qdts sampled 

Mean total species Mean weed 
species 

FCT3a 13 58.9 3.9 
FCT3b 8 61.2 5.7 
FCT3c 10 48 6 
FCT20a 7 67.4 1 
FCT20c 9 64 4 
FCT21a 39 54.6 4.2 
FCT21c 16 40.5 3.6 
 
Table 4.  The frequency of occurrence of selected species in sample sites of a selection of FCTs (sourced from the Gibson et al. (1994) dataset). 

Species FCTs 
 3a 3b 3c 20a 20b 20c 21a 21c 23a 28 

Scaevola canescens             56 5     39 
Neurachne alopecuroidea   69 38 80   11 89   19   3 
Conospermum undulatum         29             
Alexgeorgea nitens         100       6 32 32 
Dasypogon obliquifolius         29 22           
Tetraria octandra   85 100 70 57 100 56 8     32 
Daviesia decurrens   38 25 10   11 11       8 
Grevillea bipinnatifida   31 25 20     11         
Hakea ruscifolia   8 13   29 67 44       16 
Conostylis aurea       10 71 11 78       5 
Lomandra sericea     25   43 56 11 51   16 11 
Acacia sessilis   8     14 22 56   6 5 3 
Calectasia cyanea   8     29 56 11 3 6   13 
Scaevola repens var. repens       86 11 78 3   16 11 
Mesomelaena pseudostygia         100 67 100 8 6 11 95 
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6.1.4  Geographic occurrence of Floristic Community Types (FCT) 
Google Earth was used to find the nearest Gibson et al. sites to Areas 3 and 4 on the 
eastern Swan Coastal Plain.  These sites, their assigned FCTs and their distance from 
the FAL study area are: 

• Three FCT20a sites in the Forrestfield area, 2.0 to 3.5 km south. 
• FCT23a and FCT21c sites in Bickly Rd bushland, Kenwick 7 km south.  
• FCT20c and FCT3c sites in Talbot Rd Bushland, Stratton, 9.5km.  
• FCT23a sites in Canningvale, about 16.5km south-west. 
• FCT21c sites in Forrestdale, about 22km south. 
• FCT21a sites near Forrestdale Lake, 23.5 km south. 
• FCT21a sites west of Muchea, 44km north-west. 

 
While we can note that FCT20a vegetation occurs within 3 kilometres of the FAL 
study area, the SCP survey vegetation sampling in the locality of the study area can be 
considered sparse, a result of the very large SCP survey area that was sampled by the 
sites as well as the limited availability of remnant vegetation in the region.  This 
means that inferences about the FCTs based on the proximity to SCP FCT sites, are 
fairly tenuous and of limited use.  Therefore, no changes were made to the FCT 
determinations after consideration of proximity to SCP survey sites. 
 
6.1.5  FCTs determined for the FAL survey area 
The vegetation in the FAL survey area was found to variously have affinities with 
FCT3b, ?FCT3c, ?FCT11, FCT20c, FCT21a, FCT21c and FCT28 (‘Authors Final 
FCT Determination’, Table 2) (Figures 5 and 6).   
 
The descriptions of these FCTs are (Gibson et al., 1994): 
FCT3b:  ‘Eucalyptus calophylla – Eucalyptus marginata woodlands on sandy clay 
soils’ (Pinjarra Plain). 
FCT3c:  ‘Eucalyptus calophylla – Xanthorrhoea preissii woodlands and shrublands 
(Pinjarra Plain). 
FCT 11:  ‘Wet forests and woodlands’ (Bassendean/Pinjarra). 
FCT20c:  ‘Eastern shrublands and woodlands’ (Ridge Hill/Pinjarra) 
FCT21a:  ‘Central Banksia attenuata- E. marginata woodlands’ 
(Bassendean/Spearwood) 
FCT21c:  ‘Low lying Banksia attenuata woodlands or shrublands (Bassendean). 
FCT28:  ‘Spearwood B. attenuata or B. attenuata-Eucalyptus woodlands’ 
(Spearwood). 
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These determinations reflected not only the PATN analysis results and the factors 
discussed in the preceding section, but also the proximity to sites near by which were 
considered to be sampling vegetation with the same floristics and in better condition.  
Sites ARQ5 and ARQ6 in Area 3 were close to each other, with ARQ5 considered to 
be in vegetation in better condition and therefore given more weight.  ARQ9, ARQ10 
and ARQ14 were in close proximity and were considered to be sampling the same 
vegetation floristics.  Similarly, ARQ13 and ARQ15 were also considered together. 
 
Vegetation in part of Area 3 was found to group with or have affinity for FCT28, 
which is considered to be a Spearwood unit.  This is an unusual finding for the an area 
on the eastern Swan Coastal Plain, as most of the SCP dataset FCT28 sites occurred 
well to the west on the Karrakatta and Cottesloe landform units (yellow sands), with 
an outlier group of sites at the base of the Dandaragan Scarp.  However, the Area 3 
survey sites ARQ5 and ARQ6 occurred in an area with yellow sands present, and this 
may explain the floristic affinity with FCT28.   
 
The SSI classification of ARQ7 to ?FCT11 was accepted as an approximate 
determination due to ARQ7 joining with ?FCT11 at a high dissimilarity coefficient 
(>0.7).  The condition of the vegetation along the Poison Gully creek banks meant the 
data would always be of questionable compatibility.  That was exacerbated by the fact 
that the dominant shrub along the creek banks, Trymalium odoratissimum subsp. 
odoratissimum, was only recorded at one site (FCT6) in the SCP dataset, suggesting 
that this vegetation was poorly sampled in the SCP survey, probably due to it being a 
fairly unusual vegetation type on the heavily cleared eastern SCP.  Another shrub 
commonly occurring along the creek banks, Thomasia macrocarpa, does not seem to 
be in the SCP dataset and does not appear in the flora list for the southern SCP flora 
recognised at the time of the survey (Gibson et al., 1994). 
 
The FCTs determined for Area 4 are in alignment with results from pevious surveys 
(Section 2.2.2.3). 
 
6.1.6  Status of the FCTs in the FAL survey area:  Threatened Ecological 
Communities and Priority Ecological Communities  
The conservation status of the FCTs that were determined for the vegetation in the 
survey area are summarised in Table 5.   
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FCT3b, 3c and 20c are listed as Threatened Ecological Communities by DPaW 
(DPaW website, May 2014): 

• SCP3b (Vulnerable):  ‘Eucalyptus calophylla – Eucalyptus marginata 
woodlands on sandy clay soils of the southern Swan Coastal Plain’ (Swan 
Coastal Plain). 

• SCP3c (Critically Endangered):  ‘Eucalyptus calophylla – Xanthorrhoea 
preissii woodlands and shrublands, Swan Coastal Plain’ (Swan Coastal Plain). 

• SCP20c (Critically Endangered):  ‘Shrublands and woodlands of the eastern 
side of the Swan Coastal Plain’ (Swan Coastal Plain). 

 
FCT3c and FCT20c are listed under the Commonwealth EPBC Act of Threatened 
Ecological Communities (Australian Govt, 2015): 

• ‘Corymbia calophylla – Xanthorrhoea preissii woodlands and shrublands of 
the Swan Coastal Plain’, Endangered 

• ‘Shrublands and Woodlands of the eastern Swan Coastal Plain’, Endangered. 
FCT3b is not listed under the Commonwealth EPBC Act of Threatened Ecological 
Communities. 
 
FCT21c is listed as a Priority Ecological Community by DPaW (DPaW website, May 
2014): 
‘Low lying Banksia attenuata woodlands or shrublands (‘community type 21c’), 
Priority 3’. 
 
Table 5.  Floristic Community Type (FCT) determinations for Areas 3 and 4 and 

their TEC/PEC status 

FCT State TEC/PEC Status Commonwealth TEC Status 

FCT3b TEC SCP3b (Vulnerable) - 
FCT3c TEC SCP3c (Critically 

Endangered) 
TEC (Endangered) 

FCT11 - - 

FCT20c TEC SCP20c (Critically 
Endangered) 

TEC (Endangered) 

FCT21a - - 

FCT21c PEC SCP21c (Priority 3) - 
FCT28 - - 
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7.0  CONCLUSION AND RECOMMENDATIONS 
7.1  Conclusion 
7.1.1  PATN analysis and FCTs and TECs in the study area 
The data from most of the quadrats in Areas 3 and 4 could be considered reasonably 
compatible with the SCP dataset (species names and species numbers were generally 
high) and therefore suitable for PATN analysis.  Site ARQ7 (Area 3) was poorly 
compatible with the SCP dataset due to the poor condition of the vegetation reflected 
in low numbers of native species.  The compatibility of site ARQ8 with the SCP 
dataset was also questionable for the same reasons. 
 
The quadrats in Areas 3 and 4 were found to variously have affinities with FCT3b, 
?FCT3c, ?FCT11, FCT20c, FCT21a, FCT21c and FCT28, and these affinities, in 
some cases to more than one FCT, were mapped.  The area of vegetation on the banks 
and slopes of Poison Gully in Area 3 were mapped for FCTs together.  While the 
slopes vegetation was found to be ?FCT3c, the bank vegetation was assigned to 
?FCT11 
 
The fact that the NNB analysis showed Areas 3 and 4 being similar to SCP dataset 
sites belonging to a range of FCTs is likely to be due, in part, to the vegetation in the 
study area not having been included in the SCP dataset and varying somewhat from 
the vegetation that was sampled in the SCP dataset.   
 
However, the much higher number of weed species in the survey quadrats than the 
average number of weed species in the SCP dataset sites is likely to have distorted the 
results and reduced the clarity of the results.  The high number of weed species in the 
quadrats is particularly likely to bias the results away from FCTs with very low 
average numbers of weeds per site (eg FCT20a, average of 1 weed species per site) 
and towards sites with higher weed numbers (eg FCT3c, FCT20c, FCT21a, FCT21c 
and FCT23a (average of 4 to 6 weed species per site)), depending on the actual weed 
species. 
 
7.1.2  Vegetation condition in the study area 
The condition of regrowth vegetation in Area 4 was mostly considered to be ‘Very 
Good’ with low weed cover and good native species numbers, albeit less in some 
parts (three sites in the western part of Area 4).  The vegetation condition varied in 
Area 3 with a sizable area of the upland flats in ‘Very Good’ condition while the 
vegetation along Poison Gully banks and adjacent slopes was mostly Degraded 
(‘Good’ along parts of the slopes).  ‘Degraded’ and ‘Completely Degraded’ areas 
occurred around the perimeters of Areas 3 and 4. 
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7.2  Recommendation 
A PATN analysis, including SSI, has been conducted on the survey data.  It is 
recommended that the analysis is extended to refine and clarify the results and 
improve certainty in the findings.  It is likely more definitive results could be obtained 
by re-running the analysis with weeds removed from the FAL data and the SCP 
dataset.  The inclusion of DPaW SCP Supplementary sites from the eastern Swan 
Coastal Plain may also improve the analysis by increasing the variation and repetition 
within FCTs and by the addition of new Supplementary FCTs. 
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PLATES 
 
 

 

Plate 1.  Quadrat ARQ5, Area 3. 

 

 
Plate 2.  Quadrat ARQ6, Area 3. 
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Plate 3.  Quadrat ARQ7, Area 3. 

 

 
Plate 4.  Quadrat ARQ8, Area 3. 
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Plate 5.  Quadrat ARQ9, Area 4. 

 

 
Plate 6.  Quadrat ARQ10, Area 4 (regrowth after clearing). 
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Plate 7.  Quadrat ARQ11, Area 3. 

 

 
Plate 8.  Quadrat ARQ13, Area 4 (regrowth after clearing). 
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Plate 9.  Quadrat ARQ14, Area 4 (regrowth after clearing). 

 

 
Plate 10.  Quadrat ARQ15, Area 4 (regrowth after clearing). 
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APPENDIX ONE.  EPBC Act Protected Matters search report 
 
 
 
 
 
 
 
  



EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are
contained in the caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance
guidelines, forms and application process details.

Other Matters Protected by the EPBC Act

Acknowledgements

Buffer: 5.0Km

Matters of NES

Report created: 12/01/15 12:33:10

Coordinates

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010

Caveat
Extra Information

Details
Summary



Summary

This part of the report summarises the matters of national environmental significance that may occur
in, or may relate to, the area you nominated. Further information is available in the detail part of the
report, which can be accessed by scrolling or following the links below. If you are proposing to
undertake an activity that may have a significant impact on one or more matters of national
environmental significance then you should consider the Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

3

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

28

None

None

National Heritage Places:

Commonwealth Marine Areas:

World Heritage Properties:

None

None

6

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth agencies.
As heritage values of a place are part of the 'environment', these aspects of the EPBC Act protect the
Commonwealth Heritage values of a Commonwealth Heritage place and the heritage values of a
place on the Register of the National Estate.

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a
listed threatened species or ecological community, a member of a listed migratory species, whales
and other cetaceans, or a member of a listed marine species.

Other Matters Protected by the EPBC Act

None

None

None

Listed Marine Species:

Whales and Other Cetaceans:

8

Commonwealth Heritage Places:

4

2

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

NoneCommonwealth Reserves Marine



Details

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Forest Red-tailed Black-Cockatoo, Karrak [67034] Vulnerable Species or species
habitat may occur within
area

Calyptorhynchus banksii  naso

Baudin's Black-Cockatoo, Long-billed Black-
Cockatoo [769]

Vulnerable Roosting known to occur
within area

Calyptorhynchus baudinii

Carnaby's Black-Cockatoo, Short-billed Black-
Cockatoo [59523]

Endangered Breeding likely to occur
within area

Calyptorhynchus latirostris

Malleefowl [934] Vulnerable Species or species
habitat likely to occur
within area

Leipoa ocellata

Australian Painted Snipe [77037] Endangered Species or species
habitat may occur within
area

Rostratula australis

Australian Fairy Tern [82950] Vulnerable Species or species
habitat known to occur
within area

Sternula nereis  nereis

Mammals

Chuditch, Western Quoll [330] Vulnerable Species or species
habitat known to occur

Dasyurus geoffroii

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location
data are used to produce indicative distribution maps.

Listed Threatened Ecological Communities [ Resource Information ]

Name Status Type of Presence
Corymbia calophylla - Kingia australis woodlands
on heavy soils of the Swan Coastal Plain

Endangered Community known to
occur within area

Claypans of the Swan Coastal Plain Critically Endangered Community likely to
occur within area

Shrublands and Woodlands of the eastern Swan
Coastal Plain

Endangered Community known to
occur within area

Matters of National Environmental Significance

This part of the report provides information that may also be relevant to the area you have nominated.

Extra Information

Regional Forest Agreements:

42

Place on the RNE:

3

1

Invasive Species:

1

Nationally Important Wetlands:

State and Territory Reserves:

6

Key Ecological Features (Marine) None



Name Status Type of Presence
within area

Plants

Grass Wattle, Chittering Grass Wattle [8153] Vulnerable Species or species
habitat likely to occur
within area

Acacia anomala

Slender Andersonia [14470] Endangered Species or species
habitat likely to occur
within area

Andersonia gracilis

Summer Honeypot [82765] Endangered Species or species
habitat likely to occur
within area

Banksia mimica

King Spider-orchid, Grand Spider-orchid, Rusty
Spider-orchid [7309]

Endangered Species or species
habitat likely to occur
within area

Caladenia huegelii

Swamp Starflower [23879] Endangered Species or species
habitat likely to occur
within area

Calytrix breviseta subsp. breviseta

 [6393] Endangered Species or species
habitat likely to occur
within area

Centrolepis caespitosa

Gingin Wax [64649] Endangered Species or species
habitat may occur within
area

Chamelaucium sp. Gingin (N.G.Marchant 6)

Wavy-leaved Smokebush [24435] Vulnerable Species or species
habitat likely to occur
within area

Conospermum undulatum

Muchea Bell [83190] Critically Endangered Species or species
habitat likely to occur
within area

Darwinia foetida

Dwarf Bee-orchid [55082] Vulnerable Species or species
habitat may occur within
area

Diuris micrantha

Purdie's Donkey-orchid [12950] Endangered Species or species
habitat likely to occur
within area

Diuris purdiei

Glossy-leafed Hammer-orchid, Praying Virgin
[16753]

Endangered Species or species
habitat likely to occur
within area

Drakaea elastica

Dwarf Hammer-orchid [56755] Vulnerable Species or species
habitat may occur within
area

Drakaea micrantha

Cadda Road Mallee, Cadda Mallee [24264] Endangered Species or species
habitat may occur within
area

Eucalyptus balanites

Narrow curved-leaf Grevillea [64909] Endangered Species or species
habitat may occur within
area

Grevillea curviloba subsp. incurva

Wing-fruited Lasiopetalum [64922] Endangered Species or species
habitat may occur within
area

Lasiopetalum pterocarpum

Beaked Lepidosperma [14152] Endangered Species or species
habitat likely to occur
within area

Lepidosperma rostratum

Keighery's Macarthuria [64930] Endangered Species or species
habitat likely to occur

Macarthuria keigheryi



Name Status Type of Presence
within area

Selena's Synaphea [82881] Critically Endangered Species or species
habitat may occur within
area

Synaphea sp. Fairbridge Farm (D.Papenfus 696)

 [67443] Endangered Species or species
habitat likely to occur
within area

Thelymitra manginii K.Dixon & Batty ms.

Star Sun-orchid [7060] Endangered Species or species
habitat known to occur
within area

Thelymitra stellata

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Migratory Terrestrial Species

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Migratory Wetlands Species

Great Egret, White Egret [59541] Breeding known to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

Painted Snipe [889] Endangered* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur

Apus pacificus

Commonwealth Land [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this
vicinity. Due to the unreliability of the data source, all proposals should be checked as to whether it
impacts on a Commonwealth area, before making a definitive decision. Contact the State or Territory
government land department for further information.

Name
Commonwealth Land -
Defence - BUSHMEAD RIFLE RANGE
Defence - BUSHMEAD TRAINING AREA
Defence - PALMER BARRACKS - SOUTH GUILDFORD

Commonwealth Heritage Places [ Resource Information ]
Name StatusState
Natural

Indicative PlaceForrestfield Bushland WA
Indicative PlaceMunday Swamp and Surrounding Bushland WA

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence
within area

Great Egret, White Egret [59541] Breeding known to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Osprey [952] Species or species
habitat likely to occur
within area

Pandion haliaetus

Painted Snipe [889] Endangered* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Hooded Plover [59510] Species or species
habitat may occur within
area

Thinornis rubricollis

State and Territory Reserves [ Resource Information ]
Name State
Unnamed WA29815 WA
Unnamed WA37997 WA
Unnamed WA49079 WA

Regional Forest Agreements [ Resource Information ]

Note that all areas with completed RFAs have been included.

Name State
South West WA RFA Western Australia

Extra Information

Places on the RNE [ Resource Information ]

Note that not all Indigenous sites may be listed.

Name StatusState
Natural

Indicative PlaceMidgegooroo and Kalleep Munday Heritage Precincts WA
RegisteredBushmead Rifle Range Area WA
RegisteredBushmead Rifle Range Commonwealth Area WA
RegisteredForrestfield Bushland WA
RegisteredMunday Swamp Bushland WA
RegisteredMunday Swamp and Surrounding Bushland WA

Invasive Species [ Resource Information ]
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced
plants that are considered by the States and Territories to pose a particularly significant threat to
biodiversity. The following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo
and Cane Toad. Maps from Landscape Health Project, National Land and Water Resouces Audit,
2001.

Name Status Type of Presence
Birds



Name Status Type of Presence

Common Myna, Indian Myna [387] Species or species
habitat likely to occur
within area

Acridotheres tristis

Mallard [974] Species or species
habitat likely to occur
within area

Anas platyrhynchos

European Goldfinch [403] Species or species
habitat likely to occur
within area

Carduelis carduelis

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species
habitat likely to occur
within area

Columba livia

House Sparrow [405] Species or species
habitat likely to occur
within area

Passer domesticus

Eurasian Tree Sparrow [406] Species or species
habitat likely to occur
within area

Passer montanus

Spotted Turtle-Dove  [780] Species or species
habitat likely to occur
within area

Streptopelia chinensis

Laughing Turtle-dove, Laughing Dove [781] Species or species
habitat likely to occur
within area

Streptopelia senegalensis

Common Starling [389] Species or species
habitat likely to occur
within area

Sturnus vulgaris

Mammals

Domestic Cattle [16] Species or species
habitat likely to occur
within area

Bos taurus

Domestic Dog [82654] Species or species
habitat likely to occur
within area

Canis lupus  familiaris

Goat [2] Species or species
habitat likely to occur
within area

Capra hircus

Cat, House Cat, Domestic Cat [19] Species or species
habitat likely to occur
within area

Felis catus

Feral deer species in Australia [85733] Species or species
habitat likely to occur
within area

Feral deer

Northern Palm Squirrel, Five-striped Palm Squirrel
[129]

Species or species
habitat likely to occur
within area

Funambulus pennantii

House Mouse [120] Species or species
habitat likely to occur
within area

Mus musculus

Rabbit, European Rabbit [128] Species or species
habitat likely to occur
within area

Oryctolagus cuniculus

Brown Rat, Norway Rat [83] Species or species
habitat likely to occur
within area

Rattus norvegicus



Name Status Type of Presence

Black Rat, Ship Rat [84] Species or species
habitat likely to occur
within area

Rattus rattus

Pig [6] Species or species
habitat likely to occur
within area

Sus scrofa

Red Fox, Fox [18] Species or species
habitat likely to occur
within area

Vulpes vulpes

Plants

Madeira Vine, Jalap, Lamb's-tail, Mignonette Vine,
Anredera, Gulf Madeiravine, Heartleaf
Madeiravine, Potato Vine [2643]

Species or species
habitat likely to occur
within area

Anredera cordifolia

Bridal Creeper, Bridal Veil Creeper, Smilax,
Florist's Smilax, Smilax Asparagus [22473]

Species or species
habitat likely to occur
within area

Asparagus asparagoides

Para Grass [5879] Species or species
habitat may occur within
area

Brachiaria mutica

Buffel-grass, Black Buffel-grass [20213] Species or species
habitat may occur within
area

Cenchrus ciliaris

Bitou Bush, Boneseed [18983] Species or species
habitat may occur within
area

Chrysanthemoides monilifera

Boneseed [16905] Species or species
habitat likely to occur
within area

Chrysanthemoides monilifera subsp. monilifera

Water Hyacinth, Water Orchid, Nile Lily [13466] Species or species
habitat likely to occur
within area

Eichhornia crassipes

Flax-leaved Broom, Mediterranean Broom, Flax
Broom [2800]

Species or species
habitat likely to occur
within area

Genista linifolia

Montpellier Broom, Cape Broom, Canary Broom,
Common Broom, French Broom, Soft Broom
[20126]

Species or species
habitat likely to occur
within area

Genista monspessulana

Broom [67538] Species or species
habitat may occur within
area

Genista sp. X Genista monspessulana

Lantana, Common Lantana, Kamara Lantana,
Large-leaf Lantana, Pink Flowered Lantana, Red
Flowered Lantana, Red-Flowered Sage, White
Sage, Wild Sage [10892]

Species or species
habitat likely to occur
within area

Lantana camara

African Boxthorn, Boxthorn [19235] Species or species
habitat likely to occur
within area

Lycium ferocissimum

Olive, Common Olive [9160] Species or species
habitat may occur within
area

Olea europaea

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Species or species
habitat may occur within
area

Pinus radiata

Blackberry, European Blackberry [68406] Species or species
habitat likely to occur

Rubus fruticosus aggregate



Nationally Important Wetlands [ Resource Information ]
Name State
Perth Airport Woodland Swamps WA

Name Status Type of Presence
within area

Delta Arrowhead, Arrowhead, Slender Arrowhead
[68483]

Species or species
habitat likely to occur
within area

Sagittaria platyphylla

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species
habitat likely to occur
within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Salvinia, Giant Salvinia, Aquarium Watermoss,
Kariba Weed [13665]

Species or species
habitat likely to occur
within area

Salvinia molesta

Athel Pine, Athel Tree, Tamarisk, Athel Tamarisk,
Athel Tamarix, Desert Tamarisk, Flowering
Cypress, Salt Cedar [16018]

Species or species
habitat likely to occur
within area

Tamarix aphylla

Reptiles

Asian House Gecko [1708] Species or species
habitat likely to occur
within area

Hemidactylus frenatus

Flowerpot Blind Snake, Brahminy Blind Snake,
Cacing Besi [1258]

Species or species
habitat likely to occur
within area

Ramphotyphlops braminus



-31.95347 115.99476

Coordinates

- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general
guide only. Where available data supports mapping, the type of presence that can be determined from the
data is indicated in general terms. People using this information in making a referral may need to consider
the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location data
are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.

For species where the distributions are well known, maps are digitised from sources such as recovery plans
and detailed habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated
under 'type of presence'. For species whose distributions are less well known, point locations are collated
from government wildlife authorities, museums, and non-government organisations; bioclimatic
distribution models are generated and these validated by experts. In some cases, the distribution maps are
based solely on expert knowledge.

The information presented in this report has been provided by a range of data sources as acknowledged at
the end of the report.

Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports
produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining
obligations under the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped
locations of World Heritage and Register of National Estate properties, Wetlands of International
Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species
and listed threatened ecological communities. Mapping of Commonwealth land is not complete at this
stage. Maps have been collated from a range of sources at various resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:
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APPENDIX TWO.  Vegetation structural table of Trudgen based on Aplin's (1979) modification of 
Specht's classification  
--------------------------------------------------------------------------------------------------------------------- 
Life form and height  Projective foliage cover Description 
of tallest stratum of tallest stratum as % 
--------------------------------------------------------------------------------------------------------------------- 
Trees over 30 metres 70 -100 High closed forest 
 30 -70 High open forest 
 10 - 30 high woodland 
  2 -10 high open woodland 
 under 2 Scattered tall trees 
 
Trees 10 - 30 metres 70 -100 Closed forest 
 30 -70 Open forest 
 10 - 30 Woodland 
  2 -10 Open woodland 
 under 2 Scattered trees 
 
Trees under 10 metres 70 -100 Low closed forest 
 30 - 70 Low open forest 
 10 - 30 Low woodland 
  2 -10 Low open woodland 
 under 2 Scattered low trees 
 
Shrubs over 2 metres 70 - 100 Closed scrub 
 30 - 70 Open scrub 
 10 - 30 High shrubland 
  2 -10 High open shrubland 
 under 2 Scattered tall shrubs 
 
Shrubs 1 - 2 metres 70 - 100 Closed heath 
 30 - 70 Open heath 
 10 - 30 Shrubland 
  2 -10 Open shrubland 
 under 2 Scattered shrubs 
 
Shrubs under 1 metre 70 - 100 low closed heath 
 30 - 70 low open heath 
 10 - 30 low shrubland 
  2 -10 Low open shrubland 
 under 2 Low scattered shrubs 
 
Herbs/Sedges/Grasses 70 - 100 Closed herb, sedge, grassland 
 30 - 70 Herb, sedge, grassland 
 10 - 30 Open herb, sedge, grassland 
  2 -10 Very open herb, sedge, g'land 
 under 2 Scattered herbs sedges, grasses 
Grasslands then divided into: 
Tussock grasslands (perennial tussock species, e.g. Eragrostis species); 
Hummock grasslands (Triodia and Plectrachne species that form hummocks) 
Curly spinifex grassland (Plectrachne pungens, which does not form hummocks) (follows J.S. Beard). 
Annual tussock grassland (e.g. annual Sorghum species). 
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APPENDIX THREE.  Vegetation condition scale (Department of Environmental  Protection, 2000).  
 
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 disturbance.  
Retains basic vegetation structure or ability to regenerate to 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 very frequent fires, the presence of very aggressive weeds, partial 
clearing, dieback and grazing. 
 
Completely degraded (6).  The structure of 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.  
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APPENDIX FOUR  Conservation Codes for Western Australian Flora 
 (Adapted from the DPaW website page (DPaW website, January, 2015) 

 
T Threatened species  
Listed as Specially Protected under the Wildlife Conservation Act 1950, published under Schedule 1 of the 
Wildlife Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife Conservation 
(Rare Flora) Notice for Threatened Flora (which may also be referred to as Declared Rare Flora).  

• Flora that are extant and considered likely to become extinct, or rare and therefore in need of special 
protection, are declared to be rare flora  

 
Species (taxa) which have been adequately searched for and are deemed to be, in the wild, either rare, at 
risk of extinction, or otherwise in need of special protection, and have been gazetted as such.  The 
assessment of the conservation status of these species is based on their national extent.  
 
Threatened Fauna and Flora are ranked according to their level of threat using IUCN Red List categories 
and criteria:  
CR Critically Endangered - considered to be facing an extremely high risk of extinction in the wild.  
EN Endangered - considered to be facing a very high risk of extinction in the wild.  
VU Vulnerable - considered to be facing a high risk of extinction in the wild. 
 
X Presumed extinct species  
Listed as Specially Protected under the Wildlife Conservation Act 1950, published under Schedule 2 of the 
Wildlife Conservation (Specially Protected Fauna) Notice for Presumed Extinct Fauna and Wildlife 
Conservation (Rare Flora) Notice for Presumed Extinct Flora (which may also be referred to as Declared 
Rare Flora).  
 
Species which have been adequately searched for and there is no reasonable doubt that the last individual 
has died, and have been gazetted as such.  
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Priority species (P) 
P1: Priority One: Poorly-known species 
Species that are known from one or a few locations (generally five or less) which are potentially at risk.  
All occurrences are either: very small; or on lands not managed for conservation, e.g. agricultural or 
pastoral lands, urban areas, road and rail reserves, gravel reserves and active mineral leases; or otherwise 
under threat of habitat destruction or degradation.  Species may be included if they are comparatively well 
known from one or more locations but do not meet adequacy of survey requirements and appear to be under 
immediate threat from known threatening processes.  Such species are in urgent need of further survey. 
 
P2: Priority Two: Poorly-known species 
Species that are known from one or a few locations (generally five or less), some of which are on lands 
managed primarily for nature conservation, e.g. national parks, conservation parks, nature reserves and 
other lands with secure tenure being managed for conservation.  Species may be included if they are 
comparatively well known from one or more locations but do not meet adequacy of survey requirements 
and appear to be under threat from known threatening processes.  Such species are in urgent need of further 
survey. 
 
P3: Priority Three: Poorly-known species 
Species that are known from several locations, and the species does not appear to be under imminent threat, 
or from few but widespread locations with either large population size or significant remaining areas of 
apparently suitable habitat, much of it not under imminent threat.  Species may be included if they are 
comparatively well known from several locations but do not meet adequacy of survey requirements and 
known threatening processes exist that could affect them.  Such species are in need of further survey. 
 
P4: Priority Four: Rare, Near Threatened and other species in need of monitoring 
(a) Rare. Species that are considered to have been adequately surveyed, or for which sufficient knowledge 
is available, and that are considered not currently threatened or in need of special protection, but could be if 
present circumstances change.  These species are usually represented on conservation lands. 
(b) Near Threatened. Species that are considered to have been adequately surveyed and that do not qualify 
for Conservation Dependent, but that are close to qualifying for Vulnerable. 
(c) Species that have been removed from the list of threatened species during the past five years for reasons 
other than taxonomy. 
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APPENDIX FIVE  List of flora recorded at the FAL quadrat sites and immediate surrounds (Area 3 
and Area 4) 
 
Notes: 
1.  Plant families are listed in alphabetical order. 
2.  An asterisk (*) beside the taxon name indicates an introduced species exotic to Western Australia 
(weed). 
3.  ** beside the taxon name indicates a species native to Western Australia, but not native to the survey 
area. 
4.  The ‘status’ column shows the conservation status of significant flora species on the list.   
 Threatened = Threatened Flora; P1 to P4 = Priority 1 to Priority 4 (see definitions in Appendix 4). 
 
 
FAMILY/NAME COMMON NAME CONSVATN 
  STATUS 
 
ANGIOSPERMAE (flowering plants) 
ANARTHRIACEAE 
 Lyginia imberbis  
 
APIACEAE 
 Platysace ramosissima  P3 
 Xanthosia candida 
 Xanthosia huegelii 
 
ARALIACEAE 
 Trachymene pilosa  
 
ASPARAGACEAE 
 Chamaescilla corymbosa var. corymbosa 
 Laxmannia sessiliflora subsp. australis  
 Lomandra caespitosa  
 Lomandra hermaphrodita  
 Lomandra odora 
 Lomandra preissii  
 Lomandra sericea 
 Lomandra suaveolens 
 Thysanotus manglesianus  
 Thysanotus sparteus 
 Thysanotus thyrsoideus  
 
ASTERACEAE 
 * Arctotheca calendula Capeweed 
 * Conyza sumatrensis 
 * Dimorphotheca ecklonis 
 Hyalosperma cotula 
 * Hypochaeris glabra  
 * Hypochaeris radicata 
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FAMILY/NAME COMMON NAME CONSVATN 
  STATUS 
ASTERACEAE (cont.) 
 Millotia tenuifolia var. tenuifolia  
 * Monoculus monstrosus 
 Podotheca angustifolia  
 Quinetia urvillei  
 Siloxerus humifusus  
 * Sonchus oleraceus 
 * Ursinia anthemoides  
 
CAMPANULACEAE 
 Isotoma hypocrateriformis 
 Lobelia heterophylla 
 * Wahlenbergia capensis  
 Wahlenbergia preissii 
 
CARYOPHYLLACEAE 
 * Petrorhagia dubia  
 * Polycarpon tetraphyllum 
 * Silene gallica 
 
CASUARINACEAE 
 Allocasuarina fraseriana Sheoak 
 Allocasuarina humilis  
 Allocasuarina microstachya 
 
CENTROLEPIDACEAE 
 Centrolepis aristata  
 Centrolepis drummondiana  
 
COLCHICACEAE 
 Burchardia congesta  
 
CRASSULACEAE 
 Crassula closiana 
 Crassula colorata var. colorata  
 
CYPERACEAE 
 Caustis dioica  
 Cyathochaeta avenacea  
 * Isolepis marginata 
 Lepidosperma aff. pubisquameum 
 Lepidosperma pubisquameum 'flat form'  
 Lepidosperma scabrum  
 Mesomelaena pseudostygia  
 Mesomelaena tetragona  
 Schoenus curvifolius 
 Schoenus nanus 
 Tetraria octandra  
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FAMILY/NAME COMMON NAME CONSVATN 
  STATUS 
DASYPOGONACEAE 
 Calectasia narragara  
 Dasypogon bromeliifolius  
 Dasypogon obliquifolius  
 
DILLENIACEAE 
 Hibbertia hypericoides  
 
DROSERACEAE 
 Drosera erythrorhiza subsp. erythrorhiza 
 Drosera macrantha subsp. macrantha  
 Drosera porrecta  
 
EUPHORBIACEAE 
 * Euphorbia terracina  
 
FABACEAE 
 Acacia applanata  
 Acacia pulchella var. pulchella 
 Acacia saligna 
 Acacia sessilis  
 Bossiaea eriocarpa  
 Cristonia biloba  
 Daviesia angulata  
 Daviesia decurrens  
 Gastrolobium capitatum 
 Gompholobium aristatum 
 Gompholobium tomentosum  
 Hardenbergia comptoniana 
 Hovea pungens 
 Hovea trisperma var. trisperma 
 Isotropis cuneifolia subsp. cuneifolia 
 Jacksonia lehmannii  
 Kennedia prostrata  
 Labichea punctata 
 * Trifolium arvense var. arvense 
 * Trifolium campestre var. campestre  
 
GERANIACEAE 
 * Erodium botrys 
 
GOODENIACEAE 
 Dampiera linearis  
 Scaevola canescens 
 Scaevola repens var. repens  
 
HAEMODORACEAE 
 Anigozanthos manglesii subsp. manglesii 
 Conostylis aculeata subsp. aculeata 
 Conostylis aurea  
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FAMILY/NAME COMMON NAME CONSVATN 
  STATUS 
HAEMODORACEAE (cont) 
 Conostylis juncea  
 Conostylis setigera subsp. setigera  
 Haemodorum laxum  
 Haemodorum spicatum  
 Phlebocarya ciliata 
 Phlebocarya filifolia  
 
HEMEROCALLIDACEAE 
 Arnocrinum preissii 
 Caesia micrantha  
 Johnsonia pubescens 
 Tricoryne elatior  
 
IRIDACEAE 
 * Freesia alba x leichtlinii  
 * Gladiolus caryophyllaceus  
 Patersonia occidentalis var. occidentalis 
 * Romulea rosea  
 * Watsonia meriana 
 
JUNCACEAE 
 * Juncus capitatus 
 Juncus subsecundus 
 
JUNCAGINACEAE 
 Triglochin nana 
 
LAURACEAE 
 Cassytha glabella 
 Cassytha pomiformis 
 
LOGANACEAE 
 Phyllangium paradoxum  
 
MALVACEAE 
 Thomasia macrocarpa  
 
MYRTACEAE 
 Babingtonia camphorosmae 
 Corymbia calophylla Marri 
 Eucalyptus marginata subsp. marginata    Jarrah 
 Hypocalymma angustifolium 
 * Leptospermum laevigatum Victorian t-tree 
 Verticordia densiflora var. densiflora  
 
OLEACEAE 
 * Olea europaea subsp. europaea 
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FAMILY/NAME COMMON NAME CONSVATN 
  STATUS 
ORCHIDACEAE 
 Caladenia flava subsp. flava Cowslip orchid 
 Caladenia paludosa 
 * Disa bracteata  
 Pterostylis sanguinea 
 Pterostylis sp. 
 Pyrorchis nigricans 
 Thelymitra graminea 
 Thelymitra macrophylla  
 
OXALIDACEAE 
 * Oxalis glabra  
 * Oxalis sp. 
 
PAPAVERACEAE 
 * Fumaria capreolata 
 
PHYLLANTHACEAE 
 Poranthera microphylla  
 
PITTOSPORACEAE 
 Billardiera fraseri formerly Pronaya fraseri 
 
PLANTAGINACEAE 
 * Veronica arvensis 
 
POACEAE 
 * Aira cupaniana  
 Austrostipa campylachne 
 Austrostipa compressa  
 * Avena barbata  
 * Briza maxima  
 * Ehrharta calycina Perennial veldt grass 
 * Ehrharta longiflora Annual veldt grass 
 * Eragrostis curvula African love grass 
 Neurachne alopecuroidea 
 * Pentameris airoides subsp. airoides formerly Pentaschistis airoides 
 Rytidosperma occidentale formerly Austrodanthonia occidentale 
 * Vulpia myuros forma myuros 
 
PORTULACACEAE 
 Calandrinia corrigioloides  
 Calandrinia granulifera 
 
PROTEACEAE 
 Banksia dallanneyi var. dallanneyi formerly Dryandra lindleyana var.  
  lindleyana 
 Conospermum undulatum  Threatened 
 Grevillea bipinnatifida subsp. bipinnatifida 
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FAMILY/NAME COMMON NAME CONSVATN 
  STATUS 
PROTEACEAE (cont). 
 Hakea lissocarpha 
 Hakea ruscifolia 
 Hakea undulata 
 Petrophile linearis  
 Stirlingia latifolia  
 
RESTIONACEAE 
 Alexgeorgea nitens  
 Chordifex sinuosus  
 Desmocladus fasciculatus  
 Hypolaena exsulca  
 Lepyrodia sp. 
 
RHAMNACEAE 
 Trymalium odoratissimum subsp. odoratissimum 
 
RUTACEAE 
 Boronia ramosa subsp. anethifolia  
 Philotheca spicata  
 
SCROPHULARIACEAE 
 * Dischisma capitatum  
 
SOLONACEAE 
 * Solanum nigrum  
 
STYLIDIACEAE 
 Levenhookia pusilla 
 Levenhookia stipitata 
 Stylidium calcaratum 
 Stylidium pubigerum 
 
THYMELAEACEAE 
 Pimelea angustifolia 
 Pimelea preissii 
 
VIOLACEAE 
 Hybanthus calycinus 
 
XANTHORRHOEACEAE 
 Xanthorrhoea brunonis  
 Xanthorrhoea preissii  
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APPENDIX SIX  Quadrat descriptions and species lists for the FAL survey area (Area 3 and Area 4) 
 
Airport Rail Link Site ARQ5 
Described by BRM Date 4/10/2014 Type Q 10x10 
Season E Uniformity 
Location Area 3 
MGA Zone 50 404899 mE 6464731 mN 115.993741 E -31.949289 S 
Habitat Very gently south-west sloping plain (adj to creek). 
Soil Grey-brown sand (surface). 
Rock Type  Laterite brought to surface in deep excavations nearby. 
Vegetation Eucalyptus marginata subsp. marginata scattered trees to open woodland over Allocasuarina fraseriana low  
  woodland over Xanthorrhoea preissii open shrubland over Stirlingia latifolia, Banksia dallanneyi var. dallanneyi,  
  Hibbertia hypericoides low shrubland over tetraria octandra, Dasypogon obliquifolius, Alexgeorgea nitens,  
  Desmocladus fasciculatus, Ehrharta calycina very open grassland/sedgeland/herbland. 
Veg Condition Very Good (BF).  (Low weed cover; good species representation; Adj areas 'Good') 
Fire Age More than 7 years since fire. 
Notes Minor walk path crosses quadrat. 
 
SPECIES LIST: 
 Name Cover C Class Height Specimen Notes 
 Acacia sessilis + 25 ARQ5-41 spikey shrub 
 Alexgeorgea nitens 1 15 ARQ5-6 Alexgeorgia 
 Allocasuarina fraseriana 12 800 Allocas fras (o/hang) 
 Anigozanthos manglesii subsp. manglesii 0.5 60-90 Anigozanth mang 
 Arctotheca calendula + 15 cape weed 
 Austrostipa compressa + 20 ARQ5-19 Austrostipa compressa 
 Banksia dallanneyi var. dallanneyi 9 15-20 Dryandra lin lin 
 Boronia ramosa subsp. anethifolia + 20 ARQ5-9 Boronia divid lf 
 Briza maxima + 25 Briz max 
 Burchardia congesta + 30-40 Burch cong 
 Caesia micrantha + 90 ARQ5-17 Caesia micrantha 
 Calectasia narragara + 30 ARQ5-28 Calactasia non/short rhiz 
 Centrolepis drummondiana + 3 (=ARQ1- ) Centrolepis drum 
 Chordifex sinuosus + 20 ARQ5-27 Des flex 
 Conospermum undulatum + 40 Conospermum undulatum x1 
 Conostylis aurea + 20 ARQ5-8 Con ?aurea 
 Conostylis setigera subsp. setigera + 15 ARQ5-18 Conostylis setig/pilif 
 Dampiera linearis + 15 Damp lin 
 Dasypogon obliquifolius 1-2 25 (=ARQ1- ) Dasypog glauc 
 Daviesia decurrens + 30 ARQ5-31 Daviesia ?descurrens (decurrent  
 phylodes) 
 Desmocladus fasciculatus 1 12-15 Desmoclad fasic 
 Drosera erythrorhiza subsp. erythrorhiza + 1 (=ARQ4- ) Drosera eryth 
 Ehrharta calycina 1-2 70-120 Ehr cal 
 Erodium botrys + 6 ARQ5-30 Erodium pk flr) 
 Eucalyptus marginata subsp. marginata 40% 1100-1200 Euc marg (scattered in area) 
 Gladiolus caryophyllaceus + 70 (=ARQ1- ) Gladiolus pink 
 Haemodorum laxum 80 ARQ5-40 Haem pan 
 Hibbertia hypericoides + 30 Hib hyp 
 Hypochaeris glabra + 15 Hyp glab 
 Johnsonia pubescens + 15 ARQ5-1 Johnsonia 
 Labichea punctata + 20 (=ARQ4- ) Labichea 
 Lepidosperma pubisquameum 'flat form' + 30 ARQ5-3 Lepidosperma pubi 
 Lepidosperma scabrum + 45 ARQ5-16 Lepidosperma terete 
 Lomandra caespitosa + 25 ARQ5-2 Lom caes 
 Lomandra hermaphrodita + 20 ARQ5-5 Lom herm 
 Lomandra preissii + 40 ARQ5-29 Lom preissii 
 Lomandra sericea + 30 (=ARQ1- ) Lom sericea 
 Mesomelaena pseudostygia + 40 Mesomelaena pseudo 
 Monoculus monstrosus + 30 ARQ5-24 Stinking Roger 
 Neurachne alopecuroidea + 35 Neurachne allopec 
 Patersonia occidentalis var. occidentalis + 60 ARQ5-23 Pat occ occ 
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 Polycarpon tetraphyllum + 3 ARQ5-10 blue flr weed 
 Poranthera microphylla + 6 ARQ5-22 Poranthera mic 
 Pterostylis sanguinea + 30 ARQ5-32 Pterostylis sang 
 Pyrorchis nigricans + 3 Pyrorchis nigricans (leaf only) 
 Romulea rosea + 20 Rom rosea (in fruit) 
 Scaevola canescens + 12 ARQ5-14 Scaevol can 
 Scaevola repens var. repens + 15 (=ARQ3- ) Scaeola repens 
 Silene gallica + 20 ARQ5-13 ?Silene gallica 
 Sonchus oleraceus + 6 Sonchous oleraceus 
 Stirlingia latifolia 8-9 70 Stirlingia lat 
 Stylidium calcaratum + 12 ARQ5-7 Stylid calc 
 Tetraria octandra 1-2 60 Tetraria oct 
 Thelymitra graminea + 20 ARQ5-25 Thelymitra narrow leaf 
 Thelymitra macrophylla + 60 ARQ5-11 Thelymitra 
 Thysanotus manglesianus + 30 ARQ5-26 Thysanotus mang/pat 
 Thysanotus thyrsoideus + 35 ARQ5-15 Thysanotus erect 
 Tricoryne elatior + 45 Tricoryne elatior 
 Trifolium arvense var. arvense + 15 ARQ5-12 Trifolium 
 Ursinia anthemoides subsp. anthemoides + 20 Ursin art 
 Veronica arvensis ARQ5-10B 
 Wahlenbergia capensis + 5 (=ARQ1- ) Wahlenberg cap 
 Xanthorrhoea preissii 3 110 Xanth preissii 
 
 
Airport Rail Link Site ARQ6 
Described by BRM Date 4/10/2014 Type Q 10x10 
Season E Uniformity 
Location Area 3 
MGA Zone 50 404944 mE 6464681 mN 115.994212 E -31.949744 S 
Habitat Plain adjacent to creek. 
Soil Yellow grey-brown sand (surface) over yellow sand. 
Rock Type 
Vegetation Eucalyptus marginata subsp. marginata scattered trees over Allocasuarina fraseriana low woodland over  
  Xanthorrhoea preissii open shrubland over Stirlingia latifolia, Banksia dallanneyi var. dallanneyi low shrubland  
  over Tricoryne elatior very open herbland. 
Veg Condition Very Good (BF) (moderate weed cover; good species count). 
Fire Age More than 7 years since fire. 
Notes This site is quite weedy and missing sedge layer - probably physically disturbed in past.  Not a great site.  ARQ5 
better site. 
 
SPECIES LIST: 
 Name Cover C Class Height Specimen Notes 
 Allocasuarina fraseriana 12-13 800 Allocas fras 
 Anigozanthos manglesii subsp. manglesii 1-2 80-100 Anigozanth mang 
 Austrostipa compressa + 30 (ARQ5- ) Austrostipa ?compress 
 Banksia dallanneyi var. dallanneyi 30 Dry lind lind 
 Billardiera fraseri 15 (=ARA2G8) Billardieara 
 Boronia ramosa subsp. anethifolia + 30 (=ARQ5- ) Boronia trifoliate 
 Briza maxima + 20 Briza max 
 Burchardia congesta + 40 Burch congest 
 Caesia micrantha + 45 (=ARQ5- ) Caesia mic 
 Caladenia flava subsp. flava + 5 Caladenia flava (leaf only) 
 Centrolepis drummondiana + 3-4 (=ARQ1- ) Centolepis drum 
 Dampiera linearis + 15 Damp lin 
 Dasypogon obliquifolius + 30 (=ARQ1- ) Dasypogon glauc 
 Daviesia decurrens + 35 ARQ6-6 Daviesia decurrens 
 Desmocladus fasciculatus + 12 Desmocladus fascic 
 Disa bracteata + 20 Disa weed orchid 
 Drosera erythrorhiza subsp. erythrorhiza + 1 (=ARQ4-  ) Drosera eryth 
 Drosera porrecta + 20 (=ARQ1- ) Drosera stolon/por basal rosette  
 above grd level 
 Ehrharta calycina + 120 Ehr cal 
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 Eucalyptus marginata subsp. marginata 13% 700(1400) Euc marg 
 Gladiolus caryophyllaceus + 50 (=ARQ1- ) Gladiolus pk flr 
 Haemodorum laxum 50 ARQ6-25 Haemodorum 
 Haemodorum spicatum 110 Haem spicatum 
 Hardenbergia comptoniana + 3-10 Hard comp; trifoliate 
 Hyalosperma cotula + 10-12 ARQ6-1 Hyalosperma daisy 
 Hybanthus calycinus 30 ARQ6-22 Hybanthus 
 Hypochaeris glabra + 3 Hyp glab 
 Labichea punctata + 40 (=ARQ4- ) Labichea 
 Lepidosperma aff. pubisquameum +? 40 ARQ6-12 Lepidosperma flat 
 Lepidosperma pubisquameum 'flat form' + 45 ARQ6-14 Lepidosperma squamatum 
 Lepidosperma scabrum + 50 ARQ6-7 Lepidosperma terete 
 Lobelia heterophylla 20 ARQ6-21 Lobelia 
 Lomandra caespitosa + 25 ARQ6-11 Lomandra suav 
 Lomandra hermaphrodita + 25 (=ARQ5- ) Lomandra herm 
 Lomandra preissii 35 ARQ6-20 Lom preis 
 Lomandra sericea + 50 Lom ser 
 Millotia tenuifolia var. tenuifolia + 4 ARQ6-2 Millotia ten 
 Monoculus monstrosus + 45 (=ARQ5-X ) Stinking Roger (lantern frt) 
 Petrophile linearis + 20 Petroph lin 
 Petrorhagia dubia + 30 ARQ6-9 Pk flr weed 
 Philotheca spicata + 30 ARQ6-13 Phylotheca spic 
 Phyllangium paradoxum + 4 ARQ6-4 Phylangium 
 Podotheca angustifolia 3 Podotheca angust 
 Pterostylis sp. + 20 ARQ6-16 Pterostylis 
 Romulea rosea + 15 Romulea ros (not flrg) 
 Scaevola canescens + 10 (=ARQ5- ) Scaevola canesc 
 Silene gallica + 25 ARQ6-10 Silene pk flr 
 Sonchus oleraceus + 10 Sonchus olerac 
 Stirlingia latifolia 11 90 Stirlingia lat 
 Stylidium calcaratum + 10 (=ARQ5-  ) Stylid c 
 Thysanotus manglesianus/patersonii + 50 (=ARQ5- ) Thysan mang/pat (sterile) 
 Thysanotus sparteus (=ARA2G10) Thysanotus tall 
 Thysanotus thyrsoideus + 30 (=ARQ5- ) Thysanotus upright, terete leaf 
 Trachymene pilosa + 5-10 Trachymnene pilosa 
 Tricoryne elatior 3-4 45 Tricoryne elat 
 Triglochin nana + 3 ARQ6-3 Triglochin 
 Ursinia anthemoides subsp. anthemoides + 20-35 Urs art 
 Verticordia densiflora var. densiflora ARQ6-23B 
 Wahlenbergia capensis + 4 (=ARQ1- ) ?Wahlen cap 
 Wahlenbergia preissii + 12 ARQ6-5 Wahlenbergia ?preis 
 Xanthorrhoea preissii 7-8 170 Xanth preissii 
 
 
Airport Rail Link Site ARQ7 
Described by BRM Date 4/10/2014 Type Q 10x10 
Season E Uniformity 
Location Area 3. 
MGA Zone 50 405034 mE 6464581 mN 115.995154 E -31.950654 S 
Habitat Flood banks of creek. 
Soil Dark brown loam 
Rock Type 
Vegetation Corymbia calophylla closed forest over Trymalium odoratissimum subsp. odoratissimum open scrub (closed scrub 
in parts) 
   over Thomasia macrocarpa open shrubland over a weed herbland/grassland. 
Veg Condition Good to Degraded (BF). (High shrub cover, but high weed cover). 
Fire Age More than 7 years since fire. 
Notes Pierce Brook passes through area. 
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SPECIES LIST: 
 Name Cover C Class Height Specimen Notes 
 Allocasuarina fraseriana 3-4 600 ARQ7-2 Allocas 
 Avena barbata + 40-50 Avena barb 
 Briza maxima 12-15 30 Briza max 
 Caesia micrantha + 30 (=ARQ5- ) Caesia mic 
 Conyza sumatrensis 40 ARQ7-24 Senecio 
 Corymbia calophylla 70-80 1200-1600 Cor calophylla 
 Dimorphotheca ecklonis + 50 ARQ7-7 Osteospermum daisy; pple flr 
 Ehrharta calycina 70 ARQ7-21 grass 
 Ehrharta longiflora 2-3 30 Ehr long 
 Eragrostis curvula 4 120 African love grass 
 Freesia alba x leichtlinii + 30 ARQ7-11 lily 
 Gladiolus caryophyllaceus + 70 ARQ7-9 Gladiolus 
 Hovea trisperma var. trisperma + 40 ARQ7-3 Hovea trisperma 
 Hypochaeris radicata + 15 Hypochaeris rad 
 Juncus subsecundus 110 ARQ7-22 Juncus (edge of bank) 
 Lepidosperma aff. pubisquameum + 40 ARQ7-8 Lepidosperma ?long 
 Lomandra caespitosa + 35 ARQ7-4 Lom caes 
 Oxalis glabra 3-4 12 ARQ7-5 Trifolium 
 Oxalis sp. + 25 ARQ7-13 Oxallis pes caprae 
 Solanum nigrum + 45 ARQ7-12 deadly night shade; shiny black  
 fruit 
 Thomasia macrocarpa 5-6 110 ARQ7-6 Sterculiaceae 
 Tricoryne elatior 1 70 Tricoryne elatior 
 Trymalium odoratissimum subsp. odoratissimum 30-35 250-350 ARQ7-1 Trymalium 
 Watsonia meriana 7 90 Watsonia orge flrs; bulbs on  
 stems 
 Xanthorrhoea brunonis 80 ARQ7-20 Xanthorrhoea 
 
 
Airport Rail Link Site ARQ8 
Described by BRM Date 5/10/2014 Type Q 10x10 
Season E Uniformity 
Location Area 3 
MGA Zone 50 405084 mE 6464552 mN 115.995680 E -31.950919 S 
Habitat Gentle, south facing slopes adjacent to creek banks. 
Soil Yellow-grey-brown sand. 
Rock Type 
Vegetation Corymbia calophylla, Eucalyptus marginata subsp. marginata woodland over Hakea lissocarpha, Allocasuarina 
humilis, 
   Xanthorrhoea preissii shrubland over Lomandra preissii, Tricoryne elatior, Lepidosperma pubisquameum 'flat 
form',  
  *Oxalis glabra herbland/sedgeland. 
Veg Condition Good 
Fire Age More than 7 years since fire. 
Notes 
 
SPECIES LIST: 
 Name Cover C Class Height Specimen Notes 
 Acacia pulchella var. pulchella + ARQ8-2 Acac pulchel 
 Allocasuarina humilis 4-5 180 Allocas humilis 
 Avena barbata + 35-45 Avena barb 
 Banksia dallanneyi var. dallanneyi 4-5 30 Dry lin lin 
 Billardiera fraseri + 15 ARQ8-3 Marianthus 
 Briza maxima + 30 Briza max 
 Burchardia congesta + 40 Burch cong 
 Conostylis aculeata subsp. aculeata + 30 ARQ8-6 Conostylis acul 
 Corymbia calophylla 60-70 1000-1100 Cor cal 
 Cyathochaeta avenacea + 100 Cyath aven 
 Drosera macrantha subsp. macrantha + 35 ARQ8-7 Drosera climber 
 Ehrharta calycina + 90-110 Ehr cal 
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 Ehrharta longiflora + 25 Ehr long 
 Eragrostis curvula + 70 African love grass 
 Eucalyptus marginata subsp. marginata 4-5 450 Jarrah 
 Euphorbia terracina + 25 ARQ8-4 Euphorb ter 
 Gladiolus caryophyllaceus 0.5 60 (=ARQ1- ) Gladiolus 
 Hakea lissocarpha 10-11 130-180(230) ARQ8-1 Hakea lisocarpha 
 Hakea ruscifolia + 300 Hakea ruscifolia; dead 
 Hypochaeris radicata 30 ARQ8-2 Hypoch rad 
 Kennedia prostrata + 15 Ken prostrata 
 Labichea punctata + 30 (=ARQ4- ) Labichea 
 Lepidosperma pubisquameum 'flat form' 4 40 ARQ8-11 Lepidosperm pubi 
 Lepidosperma scabrum + 40-50 (=ARQ5- ) Lepidosperma terete 
 Levenhookia stipitata + 40 (=ARQ7- ) lily 
 Lomandra hermaphrodita + 30 Lom herm 
 Lomandra preissii 3-4 40 ARQ8-9 Lom preis 
 Mesomelaena tetragona + 45 ARQ8-8 Mesomelaena ?styg 
 Oxalis glabra 16-18 6-8 (=ARQ7- ) Trifolium 
 Romulea rosea + 15 Romulea rosea 
 Tetraria octandra + 60 Tet oct 
 Tricoryne elatior 1 45 Tricoryne elatior 
 Trifolium campestre var. campestre + 5 ARQ8-5 Trifolium campestrus 
 Xanthorrhoea preissii 70 ARQ8-1 Xanthor 
 
 
Airport Rail Link Site ARQ9 
Described by BRM Date 5/10/2014 Type Q 10x10 
Season E Uniformity 
Location Area 4 (re-recorded Milner Rd site MQ1) 
MGA Zone 50 404909 mE 6464332 mN 115.993807 E -31.952889 S 
Habitat Flat plain 
Soil Light grey-brown sand over pale grey sand. 
Rock Type 
Vegetation Allocasuarina fraseriana low open woodland over Xanthorrhoea preissii open shrubland over Verticordia  
densiflora var. densiflora, Hibbertia hypericoides, Stirlingia latifolia, Bossiaea eriocarpa low shrubland over Alexgeorgea nitens, 
 Chordifex sinuosus, Caustis dioica, Dasypogon obliquifolius, Neurachne alopecuroidea open sedgeland/herbland/grassland. 
Veg Condition Very Good (BF).  (past clearing - old tyne marks in soil; some upper storey trees removed(?); good species 
count). 
Fire Age More than 7 years since fire. 
Notes See notes Milner Rd MQ1. 
 
SPECIES LIST: 
 Name Cover C Class Height Specimen Notes 
 Acacia applanata Acacia applanata 
 Alexgeorgea nitens + 20 ARQ9-18 Restio 
 Allocasuarina fraseriana Allocasuarina fraseriana 
 Anigozanthos manglesii subsp. manglesii Anigoz mang mang 
 Austrostipa compressa + 30-35 (=ARQ1- ) Austro compres 
 Banksia dallanneyi var. dallanneyi Banksia dall dall 
 Billardiera fraseri + 20 (=ARQ4- ) Mairianthus 
 Bossiaea eriocarpa Bossiaea eriocarpa 
 Burchardia congesta Burchardia congesta 
 Cassytha glabella Cassytha glabella 
 Caustis dioica + 20 ARQ9-12 Caustis 
 Centrolepis drummondiana Centrolepis drum 
 Chamaescilla corymbosa var. corymbosa Chamaescilla cor 
 Chordifex sinuosus ARQ9-18B 
 Conostylis juncea + 15 ARQ9-11 Conostylis junc 
 Cyathochaeta avenacea Cyath aven 
 Dampiera linearis Dampiera lin 
 Dasypogon bromeliifolius Dasypogon brom 
 Dasypogon obliquifolius Dasypogon obliqui 
 Daviesia decurrens + 35 ARQ9-16 Daviesia 
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 Desmocladus fasciculatus Desmocladus fascic 
 Dischisma capitatum + 10 ARQ9-15 Dischisma 
 Drosera macrantha subsp. macrantha + 30 ARQ9-3 Drosera climber 
 Drosera porrecta Drosera porrecta 
 Ehrharta calycina Ehrharta calycina 
 Erodium botrys + 5 ARQ9-17 Erodium 
 Fumaria capreolata + 45 Fumaria wte flr 
 Gladiolus caryophyllaceus Gladiolus cary 
 Haemodorum laxum + 70 ARQ9-9 Haemodorum 
 Haemodorum spicatum Haemodorum spicatum 
 Hibbertia hypericoides Hibbertia hyp 
 Hovea trisperma var. trisperma + 30 ARQ9-10 Hovea trisperma/Labichea 
 Hypocalymma angustifolium Hypocalymma angust 
 Hypochaeris radicata Hypochaeris rad 
 Jacksonia lehmannii Jacksonia lahmannii 
 Lepidosperma pubisquameum 'flat form' Lepidosperma pubi 'flat form' 
 Lomandra hermaphrodita + 15-20 ARQ9-8 Lom herm 
 Lyginia imberbis Lyginea imberbis 
 Mesomelaena pseudostygia Mesomelaena pseudo 
 Neurachne alopecuroidea Neurachne alopec 
 Patersonia occidentalis var. occidentalis Pat occ occ 
 Pentameris airoides subsp. airoides 8 30 ARQ9-20 Pentameris ?pallida 
 Petrophile linearis Petroph lin 
 Philotheca spicata + 30 ARQ9-14 Philotheca spic 
 Phlebocarya filifolia + 20 ARQ9-1 Conostylis ?aurea 
 Romulea rosea Romulea rosea 
 Scaevola repens var. repens Scaevola rep 
 Sonchus oleraceus + 35 ARQ9-6 Sonchus 
 Stirlingia latifolia Stirlingia latifolia 
 Thysanotus manglesianus/patersonii Thysanotus mang/pat 
 Ursinia anthemoides subsp. anthemoides Ursinia art 
 Verticordia densiflora var. densiflora 35 ARQ9-21 Verticordia densiflora 
 Wahlenbergia capensis + 3 ARQ9-4 ?Wahlenberg cap 
 Xanthorrhoea preissii Xanth preissii 
 
 
Airport Rail Link Site ARQ10 
Described by BRM Date 5/10/2014 Type Q 10x10 
Season E Uniformity 
Location Area 4 
MGA Zone 50 440990 mE 6464367 mN 116.375570 E -31.955025 S 
Habitat Plain 
Soil Grey sand. 
Rock Type 
Vegetation Corymbia calophylla scattered shrubs (regrowth) over Verticordia densiflora var. densiflora, Stirlingia latifolia, 
  Xanthorrhoea preissii low open shrubland over Caustis dioica, Dasypogon obliquifolius, Cyathochaeta avenacea 
  open sedgeland/herbland. 
Veg Condition Very Good (BF). (Regrowth after clearing, with weed control) 
Fire Age More than 4 years since fire. 
Notes 
 
SPECIES LIST: 
 Name Cover C Class Height Specimen Notes 
 Acacia applanata + 20 (=ARQ9- ) Acacia app 
 Alexgeorgea nitens 1 12 Alexgeorgia 
 Allocasuarina humilis + 80 Allocas humilis 
 Anigozanthos manglesii subsp. manglesii + 12 Anigozanth mang 
 Arnocrinum preissii + 50 ARQ10-7 Arnocrinum 
 Austrostipa compressa + 12-20 (=ARQ1- ) Austrostipa compres 
 Babingtonia camphorosmae + 25 Baeckea camph 
 Banksia dallanneyi var. dallanneyi 1 20 Dry lin lin 
 Boronia ramosa subsp. anethifolia + 35 (=ARQ6- ) Boronia divided lf 
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 Bossiaea eriocarpa 1-2 30 Bossiaea eriocarp 
 Burchardia congesta + 35 ARQ10-5 Burch cong 
 Caladenia flava subsp. flava + 5 Caladenia flav flav 
 Calandrinia corrigioloides + 3 ARQ10-14 Calandrinia 
 Caustis dioica 12-13 35-40 Caustis 
 Centrolepis drummondiana 4 ARQ10-22 Centrolep drum 
 Chamaescilla corymbosa var. corymbosa + 12 Chamaescilla cor 
 Conostylis juncea + 30 (ARQ1- ) Conostylis sht scape 
 Corymbia calophylla + 180 Cor cal 
 Crassula colorata var. colorata + 3 ARQ10-15 Crassula col 
 Cristonia biloba + 25 ARQ10-12 fork leaf shrub 
 Cyathochaeta avenacea 2-3 150 Cyathoch aven 
 Dampiera linearis + 15 Damp lin 
 Dasypogon bromeliifolius + 35 Dasypogon brom grn 
 Dasypogon obliquifolius 5 40 (=ARQ1- ) Dasypogon glauc 
 Daviesia angulata + 40 ARQ10-8 Daviesia 
 Ehrharta calycina 1-2 120 Ehr cal 
 Erodium botrys + 4 ARQ10-4 Erodium 
 Gladiolus caryophyllaceus + 40 Gladiolus pk flr 
 Haemodorum laxum + 35 (=ARQ1- ) Haemodorum strap 
 Haemodorum spicatum + 90 Haemodorum spic; tube leaf 
 Hibbertia hypericoides + 45 Hib hyp 
 Hypocalymma angustifolium + 35 Hypocalyma ang 
 Hypochaeris glabra + 2 Hyp glab 
 Isolepis marginata + 2 ARQ10-9 Isolepis marg 
 Isotropis cuneifolia subsp. cuneifolia + 15 ARQ10-11 Isotropis cun 
 Jacksonia lehmannii 1 20 Jacksonia lehm 
 Lepidosperma pubisquameum 'flat form' + 40 ARQ10-13 Lepidosp flat leaf 
 Lomandra caespitosa + 30 ARQ10-10 Lom caes 
 Lomandra hermaphrodita + 30 Lom hermaph 
 Lyginia imberbis 1-2 40 Lyginea imberbis 
 Mesomelaena pseudostygia + 45 Mesomel pseudo 
 Pentameris airoides subsp. airoides 6 (=ARQ9-20) Pentameris 
 Petrophile linearis + 30 Petroph lin 
 Philotheca spicata + 40 Philotheca spic 
 Phlebocarya filifolia 30 ARQ10-20 Phleb ciliata 
 Romulea rosea + 12 Rom osea 
 Scaevola repens var. repens + 6 Scaevola rep 
 Sonchus oleraceus + 4 Sonchus olerac 
 Stirlingia latifolia 7-8 140 Stirlingia lat 
 Thysanotus manglesianus/patersonii + 80 thys mang/pat 
 Thysanotus sparteus + 50 ARQ10-6 Thysanotus spart 
 Trachymene pilosa + 6 Trachmene pilosa 
 Tricoryne elatior + 30 ARQ10-16 Tricoryne elat 
 Ursinia anthemoides subsp. anthemoides + 30 Ursinia 
 Verticordia densiflora var. densiflora 10-11 (30) 80 ARQ10-1 Verticordia dens 
 Wahlenbergia capensis 20 (=ARQ14-23 Wahlenberg cap 
 Xanthorrhoea preissii 1-2 90 Xanth preissii 
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Airport Rail Link Site ARQ11 
Described by BRM Date 11/10/2014 Type Q 10x10 
Season E Uniformity 
Location Area 3, west end. 
MGA Zone 50 404803 mE 6464714 mN 115.992724 E -31.949434 S 
Habitat Very gentle, north-facing slope adjacent to creek (Pierce Brook). 
Soil Grey-brown sand. 
Rock Type 
Vegetation Corymbia calophylla open forest over Allocasuarina fraseriana scattered low trees over Xanthorrhoea preissii 
   open shrubland over Hibbertia hypericoides, Banksia dallanneyi var. dallanneyi low open shrubland over  
  Tetraria octandra, Tricoryne elatior, Lepidosperma pubisquameum 'flat form', Mesomelaena pseudostygia 
   open sedgeland/herbland. 
Veg Condition Good (BF).  (Very disturbed in surrounding areas). 
Fire Age More than 7 years since fire. 
Notes This quadrat may be ecotonal between the plain vegetation (ARQ5,6) and the creek bank vegetation (ARQ8). 
 Quadrat is adjacent to creek bank (=ARQ7). 
 
SPECIES LIST: 
 Name Cover C Class Height Specimen Notes 
 Acacia applanata + 30 (=ARQ1- ) Acacia app/wil 
 Acacia pulchella var. pulchella + 190 ARQ11-5 Acacia pulch 
 Acacia sessilis 30 ARQ11-25 Acacia spikey 
 Allocasuarina fraseriana 1-2 230 Allocas fras 
 Anigozanthos manglesii subsp. manglesii + 20 Anigozanth mang 
 Babingtonia camphorosmae + 40 ARQ11-7 Baeckea camph 
 Banksia dallanneyi var. dallanneyi 8 20 Dry lind lind 
 Billardiera fraseri 40 (=ARA2G8) Billardiera 
 Boronia ramosa subsp. anethifolia 30 ARQ11-23 Boronia 
 Bossiaea eriocarpa + 30 Bossiaea eriocarpa 
 Briza maxima 1 30 Briza max 
 Burchardia congesta + 40 Burch congesta 
 Conostylis juncea + 20 (=ARQ1- ) Conostylis juncea sht scape 
 Corymbia calophylla 90% 1100 marri 
 Dasypogon obliquifolius + 30 (=ARQ1- ) Dasypogon glauc 
 Daviesia decurrens + 35 ARQ11-3 Daviesia incrassata (decurrent  
 leaves) 
 Ehrharta calycina + 90 Ehr cal 
 Eucalyptus marginata subsp. marginata 1-2 250(600) Euc marg (regrowth) 
 Fumaria capreolata + 15 Fumaria whte flr 
 Gladiolus caryophyllaceus + 60 (=ARQ1- ) Gladiolus pk flr 
 Haemodorum laxum 100 ARQ11-20 Haemodorum pan strap lf 
 Hakea lissocarpha 1 130 (=ARQ8- ) Hakea liss 
 Hibbertia hypericoides 2-3 30 Hib hyp 
 Hybanthus calycinus + 30 Hybanthus purple 
 Hypocalymma angustifolium + 30-80 Hypocal ang 
 Hypochaeris glabra + 4 Hyp glab 
 Lepidosperma pubisquameum 'flat form' 1-2 35 ARQ11-1 Lepidosperm pubi 
 Lepidosperma scabrum + 60 ARQ11-10 Lepidosperma terete 
 Lomandra caespitosa + 35 ARQ11-6 Lom caes 
 Lomandra hermaphrodita + 30 ARQ11-2 Lom herm 
 Lomandra preissii 45 ARQ11-24 Lom preis 
 Lomandra sericea + 30 (=ARQ1- ) Lom ser 
 Mesomelaena pseudostygia 1-2 45 Mesomelaena pseudo 
 Mesomelaena tetragona 80 ARQ11-22 Mesomel t 
 Olea europaea subsp. europaea + 3 ARQ11-9 olive (juv) 
 Patersonia occidentalis var. occidentalis + 35 Patt occ occ (wider leaf) 
 Romulea rosea + 15 Romulea ros (in fruit) 
 Scaevola repens var. repens + 12 (=ARQ1- ) Scaevola rep 
 Sonchus oleraceus + 5 Sonchus oleraceus 
 Stirlingia latifolia + 40 Stirlingia lat 
 Tetraria octandra 1-2 70 Tet oct 
 Thysanotus sparteus + 70 ARQ11-12 Thysanotus spart 
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 Tricoryne elatior 4-5 40 Tricoryne elat 
 Xanthorrhoea preissii 60 ARQ11-21 Xanthorrhoea 
 Xanthosia candida + 30 ARQ11-4 Xanthosia 
 
 
Airport Rail Link Site ARQ13 
Described by BRM Date 11/10/2014 Type Q 10x10 
Season E Uniformity 
Location Area 4, sthn end 
MGA Zone 50 405094 mE 6464358 mN 115.995767 E -31.952670 S 
Habitat Flat plain. 
Soil Pale yellow-grey-brown sand. 
Rock Type 
Vegetation Corymbia calophylla scattered low trees (regrowth after clearing) over Xanthorrhoea preissii, Allocasuarina 
   humilis, Acacia pulchella var. pulchella shrubland over Verticordia densiflora var. densiflora, Hypocalymma 
   angustifolium, (Hibbertia hypericoides, Bossiaea eriocarpa) low open heath over Caustis dioica,  
  Mesomelaena tetragona, Dasypogon obliquifolius open shrubland/herbland. 
Veg Condition Very Good (BF). (Regrowth after clearing; low weed cover). 
Fire Age Unburnt.  About 4 to 5 years since clearing. 
Notes 
 
SPECIES LIST: 
 Name Cover C Class Height Specimen Notes 
 Acacia applanata + 30 (=ARQ1- ) Acacia app/wil 
 Acacia pulchella var. pulchella 2-3 70-130 ARQ13-13 Acacia pulchella 
 Aira cupaniana + 10 Aira 
 Alexgeorgea nitens + 12-15 (=ARQ1- ) Alexgeorgia nitens 
 Allocasuarina humilis 4-5% 130 ARQ13-28 Allocasuarina hum 
 Allocasuarina microstachya + 50 ARQ13-29 Allocasuarina 
 Anigozanthos manglesii subsp. manglesii + 60 Anigozanth mang 
 Austrostipa compressa + 25 (=ARQ12- ) Austrostipa comp 
 Boronia ramosa subsp. anethifolia + 30-35 (=ARQ10- ) Boronia 3 leaflet 
 Bossiaea eriocarpa 1 30 Bossiaea eriocarpa 
 Briza maxima + 30 Briza max 
 Burchardia congesta + 30 Burch cong (sterile) 
 Calectasia narragara + 30 Calactasia 
 Caustis dioica 13 30 Caustis 
 Centrolepis aristata + 5 Centrolepis aristata 
 Centrolepis drummondiana + 3 Centrolepis drummondii 
 Chamaescilla corymbosa var. corymbosa + 15 Chamaescilla cor 
 Conostylis aurea 25 ARQ13-35 Conostylis ?aurea 
 Conostylis juncea 25 ARQ13-44 Conostylis ?juncea 
 Conostylis setigera subsp. setigera + 30 ARQ13-12 Conostylis setig/pilif 
 Corymbia calophylla 1% 330 Corymbia cal 
 Crassula closiana + 1 ARQ13-9 Crassula ?nutans 
 Crassula colorata var. colorata + 2 ARQ13-8 Crassula col 
 Cristonia biloba + 20 (=ARQ10- ) shrub fork tip leaf 
 Cyathochaeta avenacea 1-2 90 Cyathochaeta aven 
 Dampiera linearis + 15 Damp lin 
 Dasypogon bromeliifolius + 25 Dasypogon brom 
 Dasypogon obliquifolius 1 40 (=ARQ1- ) Dasypogon obliqua 
 Daviesia angulata + 40 ARQ13-15 Daviesia green 
 Daviesia decurrens + 40 (=ARQ11- ) Daviesia incrassata 
 Desmocladus fasciculatus + 12-15 Desmoclad fascic 
 Drosera erythrorhiza subsp. erythrorhiza + 1 Drosera eryth 
 Drosera macrantha subsp. macrantha + 20 ARQ13-20 Drosera ?macrantha; climber 
 Ehrharta calycina + 90 Ehr caly 
 Gladiolus caryophyllaceus + 70 (=ARQ1- ) Gladiolus pk flr 
 Grevillea bipinnatifida subsp. bipinnatifida + 20 Grevillea bipin 
 Haemodorum laxum 60 ARQ13-41 Haem panic 
 Haemodorum spicatum 90 Haem spic 
 Hibbertia hypericoides 1 40 Hib hyp 
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 Hypocalymma angustifolium 6 30 Hypocal angust 
 Hypochaeris glabra + 2 Hypochaeris glab 
 Hypolaena exsulca + 30 Hypolaena exsulca 
 Isotoma hypocrateriformis 35 ARQ13-39 succulant stem 
 Jacksonia lehmannii + 30 (=ARQ10- ) Jacksonia lehman 
 Juncus capitatus + 4 ARQ13-3 Juncus 
 Laxmannia sessiliflora subsp. australis + 15 ARQ13-21 Laxmannia 
 Lepidosperma pubisquameum 'flat form' + 50 ARQ13-27 Lepidosp squamatum 
 Leptospermum laevigatum + 150 Leptospermum laev 
 Levenhookia pusilla + 3 ARQ13-25 Levenhook stip 
 Lobelia sp. + 25 ARQ13-10 Lobelia 
 Lomandra caespitosa + 35 ARQ13-23 Lomandra caes 
 Lomandra hermaphrodita + 30 ARQ13-19 Lom herm 
 Lomandra sericea + 40 Lom ser 
 Lomandra suaveolens + 30 ARQ13-24 Lom herm 
 Lyginia imberbis 1 35 Lyginea imberbis 
 Mesomelaena tetragona 4 80 ARQ13-7 Mesomelaena tetra 
 Neurachne alopecuroidea 40 ARQ13-40 Neurachne alopec 
 Patersonia occidentalis var. occidentalis + 40 Pat occ occ 
 Pentameris airoides subsp. airoides 20 (=ARQ15-30 Pentameris 
 Petrophile linearis + 25 Petroph lin 
 Philotheca spicata + 45 Philotheca spic 
 Pimelea preissii + 40-45 ARQ13-26 Wte flr shrub 
 Podotheca angustifolia + 4 Podotheca angust 
 Quinetia urvillei + 8 ARQ13-6 Quinetia urv 
 Romulea rosea + 10 Romulea rosea (in fruit) 
 Rytidosperma occidentale + 70-80 ARQ13-14 Austrodanthonia 
 Scaevola repens var. repens + 15 (=ARQ1- ) Scaevola rep 
 Schoenus curvifolius + 40 Schoenus curv 
 Schoenus nanus + 3-4 ARQ13-2 Isolepis marg 
 Siloxerus humifusus + 2 ARQ13-5 Siloxerus hum 
 Sonchus oleraceus + 6 Sonchus oleraceus 
 Stirlingia latifolia 2 60-100 Stirlingia lat 
 Stylidium pubigerum + 20 ARQ13-17 Stylid pilifera 
 Tetraria octandra + 40 Tet oct 
 Thysanotus manglesianus/patersonii + 50 Thys mang/pat (dead) 
 Thysanotus sparteus + 70 ARQ13-30 Thys spart tall 
 Trachymene pilosa + 5-10 Trachmene pilosa 
 Tricoryne elatior + 40 Tricoryne elat 
 Trifolium arvense + 4 ARQ13-31 herb 
 Triglochin nana + 4 ARQ13-11 Triglochin 
 Ursinia anthemoides subsp. anthemoides + 30 Ursinia 
 Verticordia densiflora var. densiflora 18-20 70-90 (=ARQ10- ) Vert dens 
 Vulpia myuros forma myuros + 15-20 ARQ13-18 Vulpia 
 Wahlenbergia capensis + 3 ARQ13-4 Wahlenberg cap 
 Wahlenbergia preissii + 6 ARQ13-1 Wahlenberg preissii 
 Xanthorrhoea preissii 8 70-110 Xanth preissii 
 Xanthosia huegelii + 10-15 ARQ13-16 Xanthosia 
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Airport Rail Link Site ARQ14 
Described by BRM Date 12/10/2014 Type Q 10x10 
Season E Uniformity 
Location Area 4 (see Milner Rd MQ5) 
MGA Zone 50 405007 mE 6464398 mN 115.994851 E -31.952302 S 
Habitat Flat plain. 
Soil Gey sand. 
Rock Type 
Vegetation Corymbia calophylla (Marri) woodland over Gompholobium tomentosum, Stirlingia latifolia,  
  Verticordia densiflora var. densiflora, Banksia dallanneyi var. dallanneyi low open heath over  
  Hypolaena exsulca, Lyginea imberbis, *Ehrharta calycina, Dasypogon bromeliifolius, Phlebocarya ciliata 
  very open to open sedgeland/grassland/herbland. 
Veg Condition Very Good  (BF) (regrowth after clearing). 
Fire Age No fire since clearing. 
Notes Quadrat includes an old Marri and area around Marri, to sample an area that was, in part, not cleared. 
 
SPECIES LIST: 
 Name Cover C Class Height Specimen Notes 
 Alexgeorgea nitens 10 ARQ14-24 Alexgeorgia 
 Anigozanthos manglesii subsp. manglesii Anigoz mang m,ang 
 Arnocrinum preissii + 35 ARQ14-3 Tricoryne 
 Banksia dallanneyi var. dallanneyi Banksia dal dal 
 Boronia ramosa subsp. anethifolia Boronia ram subsp aneth 
 Bossiaea eriocarpa Bossiaea eriocarp 
 Briza maxima Briza max 
 Burchardia congesta Burch cong 
 Caesia micrantha + 60 ARQ14-14 ?Caesia 
 Calandrinia granulifera + 2 ARQ14-12 Calandrinia 
 Caustis dioica Caustia dioica 
 Centrolepis aristata + 3 Centrolepis aristata 
 Centrolepis drummondiana + 3 (=ARQ1- ) Centrolepis drum 
 Chamaescilla corymbosa var. corymbosa Cham cor 
 Conostylis juncea Conostylis junc 
 Conostylis setigera subsp. setigera + 15 ARQ14-10 Conostylis setig/pilif 
 Corymbia calophylla Corymbia cal 
 Crassula colorata var. colorata + 1 ARQ14-8 Crassula 
 Dasypogon bromeliifolius Dasypogon brom 
 Daviesia angulata (=ARQ13- ) Daviesia angulata green 
 Desmocladus fasciculatus Desmoclad fascic 
 Drosera porrecta + 20 (=ARQ1- ) Drosera stolon/porr (basal  
 rosette above grd level) 
 Ehrharta calycina Ehr cal 
 Eucalyptus marginata subsp. marginata + 12 Euc marg (juv) 
 Gladiolus caryophyllaceus Glad caryoph 
 Gompholobium tomentosum Gomph toment 
 Haemodorum laxum + 30 (=ARQ1- ) Haem strap leaf 
 Hibbertia hypericoides Hib hyp 
 Hovea trisperma var. trisperma Hovea trisperma 
 Hyalosperma cotula + 12-15 ARQ14-13 daisy 
 Hypocalymma angustifolium Hyp angust 
 Hypochaeris glabra + 1 Hypoch glab 
 Hypolaena exsulca Hypolaena exsulca 
 Isolepis marginata + 3 ARQ14-2 Isolepis marg 
 Isotropis cuneifolia subsp. cuneifolia Isotrpis cun cun 
 Juncus capitatus + 3 ARQ14-6 Juncus 
 Laxmannia sessiliflora subsp. australis 5 ARQ14-22 Laxmannia 
 Lepidosperma pubisquameum 'flat form' + 45 ARQ14-11 Lepidosperma flat 
 Lomandra caespitosa ARQ14-26 Lomandra caes 
 Lomandra hermaphrodita + 25 ARQ14-9 Lom herm 
 Lomandra odora + 20 ARQ14-4 Lomandra ?suav 
 Lyginia imberbis Lyginea imberbis 
 Pentameris airoides subsp. airoides (=ARQ9-20) Pentameris pallida 
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 Petrophile linearis Petroph lin 
 Philotheca spicata Phil spic 
 Phlebocarya ciliata Phlebo ciliata 
 Quinetia urvillei + 6 ARQ14-5 Quin urv 
 Romulea rosea Romulea rosea 
 Schoenus curvifolius Schoenus curv 
 Silene gallica + 30 ARQ14-1 Silene 
 Sonchus oleraceus + 3 Sonchus olerac 
 Stirlingia latifolia Stirling latr 
 Tetraria octandra Tetraria oct 
 Thysanotus manglesianus/patersonii Thysanotus mang/pat 
 Tricoryne elatior Tricoryne elatior (flrg) 
 Triglochin nana + 3 ARQ14-7 Triglochin 
 Ursinia anthemoides subsp. anthemoides Ursinia anth 
 Verticordia densiflora var. densiflora 40 ARQ14-21 Vert dens dens 
 Wahlenbergia capensis + 2 ARQ14-15 Wahlenberg cap 
 Xanthorrhoea preissii Xanth preissii 
 
 
Airport Rail Link Site ARQ15 
Described by BRM Date 12/10/2014 Type Q 10x10 
Season E Uniformity 
Location Area 4 (sthn end); (see Milner Rd MQ4) 
MGA Zone 50 405073 mE 6464340 mN 115.995543 E -31.952831 S 
Habitat Flat plain. 
Soil Grey sand over yellow-grey sand. 
Rock Type 
Vegetation Corymbia calophylla (Marri) low open forest (in quadrat) over Verticordia densiflora var. densiflora, 
  Hypocalymma angustifolium low open heath over Mesomelaena tetragona, Caustis dioica,  
  Hypolaena exsulca open sedgeland/herbland. 
Veg Condition Very Good (BF)  (Regrowth after clearing). 
Fire Age No fire since clearing. 
Notes Quadrat includes a large old Marri and area between 2 large Marri's to try and get some parts around Marri that 
were not cleared. 
 
SPECIES LIST: 
 Name Cover C Class Height Specimen Notes 
 Acacia applanata Acacia app 
 Acacia sessilis Accia sessilis (spikey 40cm) 
 Alexgeorgea nitens Alexgeorgia nitens 
 Allocasuarina humilis Allocas humilis 
 Anigozanthos manglesii subsp. manglesii Anigozanth mang mang 
 Austrostipa campylachne + 90 ARQ15-8 Austrostipa 
 Austrostipa compressa + 30 ARQ15-12 Austrostipa comp 
 Babingtonia camphorosmae Babingtonia camph 
 Banksia dallanneyi var. dallanneyi Banksia dall dall 
 Billardiera fraseri + 30 ARQ15-11 Billardiera 
 Boronia ramosa subsp. anethifolia Boronia ramosa aneth 
 Bossiaea eriocarpa Bossiaea eriocarpa 
 Briza maxima Briza max 
 Burchardia congesta Burch congest 
 Caladenia flava subsp. flava + 10 Caladenia flava (hairy narrow  
 strap leaf) 
 Calectasia narragara Calectasia narr 
 Cassytha glabella + 30 ARQ15-22 Cassytha 
 Cassytha pomiformis + 40 ARQ15-6 Cassytha 
 Caustis dioica Caustis dioica 
 Chamaescilla corymbosa var. corymbosa + 5 Cham cor 
 Conostylis aurea + 30 ARQ15-20 Conostylis 
 Conostylis juncea Conostylis junc (sht scape) 
 Conostylis setigera subsp. setigera Conostylis setig setig 
 Corymbia calophylla Corymbia cal 
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 Cristonia biloba + 15 fork leaf; low shrub 
 Cyathochaeta avenacea 25 ARQ15-24 sedge 
 Dampiera linearis Damp lin 
 Dasypogon bromeliifolius 40 Dasypogon brom 
 Dasypogon obliquifolius Dasypogon obliqui 
 Desmocladus fasciculatus + 10 Desmoclad fascic 
 Drosera erythrorhiza subsp. erythrorhiza Drosera eryth 
 Ehrharta calycina Ehrhart caly 
 Eragrostis curvula + 80 Eragrostis curv 
 Gastrolobium capitatum Gastrolobium cap 
 Gladiolus caryophyllaceus Glad caryoph 
 Haemodorum laxum 70 ARQ15-25 Haem lax 
 Haemodorum spicatum Haem spicatum 
 Hibbertia hypericoides Hib hyp 
 Hyalosperma cotula + 12 ARQ15-5 wte daisy 
 Hypocalymma angustifolium Hypocal angust 
 Hypochaeris glabra Hypochaeris glab 
 Hypolaena exsulca Hypolaena exsulca 
 Laxmannia sessiliflora subsp. australis Laxmannia sess subsp aus 
 Lepidosperma pubisquameum 'flat form' Lepidosperma pubi 'flat form' 
 Lepyrodia sp. 15 ARQ15-28 Schoenus 
 Lomandra caespitosa + 40 ARQ15-3 Lom caes 
 Lomandra hermaphrodita Lom hermaph 
 Lomandra preissii Lom preiss 
 Lyginia imberbis Lyginea imberb 
 Mesomelaena tetragona Mesomel tetra 
 Oxalis glabra + 5 ARQ15-15 Oxallis ?glabra 
 Patersonia juncea + 20 ARQ15-10 Johnsonia 
 Patersonia occidentalis var. occidentalis Pat occ oc 
 Pentameris airoides subsp. airoides 20 ARQ15-30 Pentameris 
 Philotheca spicata Philotheca spic 
 Platysace ramosissima 20 ARQ15-31 Platysace 
 Pterostylis sanguinea + 20 ARQ15-9 Pterostylis sang 
 Quinetia urvillei + 6 (=ARQ14- ) Quin urvil 
 Romulea rosea + 12 Romulea rosea (fruit only) 
 Rytidosperma occidentale + 45 ARQ15-4 Austrodanthonia 
 Scaevola repens var. repens scaev rep rep 
 Schoenus curvifolius + 35 Schoenus curv 
 Schoenus sp. + 20 ARQ15-7 Shoenus fine leaf 
 Siloxerus humifusus + 2 (=ARQ13- ) Silox hum 
 Sonchus oleraceus + 4 Sonchus olerac 
 Stirlingia latifolia Stirlingia at 
 Stylidium pubigerum + 6 ARQ15-2 Stylid pilif 
 Tetraria octandra Tet octandra 
 Thelymitra macrophylla + 60 ARQ15-1 Thelymitra 
 Thysanotus manglesianus/patersonii Thys mang/pat 
 Trachymene pilosa Trach pilosa 
 Tricoryne elatior + 45 ARQ15-21 Thysanotus/tricoryne 
 Ursinia anthemoides subsp. anthemoides Ursin art 
 Verticordia densiflora var. densiflora (=ARQ9-21) Vert dens dens 
 Wahlenbergia capensis + 3 ARQ15-13 herb 
 Wahlenbergia preissii + 20 ARQ15-14 Wahlen 
 Xanthorrhoea preissii Xanth preissii 
 Xanthosia huegelii Xanthosia hueg 
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APPENDIX SEVEN.  “PATN Analysis of the FAL survey quadrats” 
 
 
 
 

Report by Ted Griffin 
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1.0 INTRODUCTION 
1.1 Purpose of this report 

The current report is intended to help clarify the assignment of Floristic Community 
type (FCT) designation to vegetation community (site) data.  FCTs were defined by 
Gibson et al (1994) based on site data collected from vegetation on the Swan Coastal 
Plain.  In particular, the potential that a Threatened Ecological Community (English 
and Blyth 1997) is represented by the data collected needs to be clarified.  
 
 
1.2 Location of Airport Rail Link Sites 
The sites were from from four areas adjacent to Dundas Rd in the area around the Dundas 

Rd-Maidavale Rd intersection, on the east side of the Kewdale rail freight yards. 
 
 
1.3 Brief background to floristic analysis of vegetation on the Swan Coastal Plain 

Floristic analysis (ie., analysis of variation in vegetation based on the species present, 
rather than description of structural variation and dominance) as a significant 
component of the understanding of the variation present in the native vegetation of the 
Swan Coastal Plain dates to Gibson et al (1994 – all references to the SCP survey in 
the current report refer to this publication), the first publication to document the 
floristics of the vegetation of a large part of the Swan Coastal Plain.  While the SCP 
survey is based on a very significant amount of work, it must be viewed as a “first 
pass” survey, limited, in the context of the great variety of vegetation present in the 
very large area surveyed, by the relatively limited number (509) of sites (quadrats) it 
is based on.  To a limited degree, this limitation has subsequently been addressed in 
an “update” to the work of the SCP survey (which describes additional units).  
However, there is no detailed publication of the results of this update available and 
the additional data used are not readily available in an appropriate form (ie., one that 
would enable ready comparison of new data to the overall data set). 
 
The units described by the SCP survey are a series of “floristic community types”, a 
“unit” whose rank is defined by the use within a study. The SCP survey surveyed a 
very large survey area and defined a relatively small number of floristic community 
types.  Consequently, the floristic community types they have described are of a very 
high order (see Trudgen 1999, volume 1, for further discussion of this point).  This is 
an extremely important point to fully grasp in interpreting the analysis presented by 
the SCP survey and in understanding the meaning of analysis of other data sets when 
they are compared to the floristic community types of the SCP survey. 
 
The important effects of the limited size data set used by the SCP survey and of the 
relatively small number of floristic community types defined by them, can be 
summarised by the following points: 
 

1. the definition of all but two of the Threatened Ecological Communities for 
vegetation on the Swan Coastal Plain (English and Blyth 1997) has been based 
on the floristic community types of the SCP survey.  It therefore follows, that 
with two exceptions, only vegetation units from one study that are different at 
a very high order of floristics are treated as rare by Government.  No account 
is taken of other important differences, such as differences in structure and 
dominance; 
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2. for the definition of floristic community types to be robust, a sufficient sized 

database is needed to give adequate precision in their definition.  About half of 
the floristics community types (or sub types) of the SCP survey are based on 
less than 10 sites.  It is likely that with a larger data set there would be 
significant alteration in the classification of those floristic community types 
from the SCP survey based on small numbers of sites. 

 
3. as noted above, many (if not most) of the floristic community types defined by 

the SCP survey are very broad.  They contain very significant variation in 
floristics, structure and dominance.  Some (or in more highly cleared parts of 
the Swan Coastal Plain much) of this variation may be rare by any reasonable 
definition, but it is currently “buried” within larger groups; 

4. there is likely to be significant variation not sampled by the SCP survey.  This 
includes some variation at a high level of floristic difference (see Trudgen 
1999, volume 1, for an example of this) and undoubtedly quite significant 
(large!) amounts of variation at “medium” and “low” levels. 

 
5. the document, and its use by Government, has focussed attention in the 

environmental impact assessment process on the high level of units described, 
deflecting attention from the layers of variation beneath these units that also 
have significant conservation value. 

 
From these points it is obvious that there is a need for a major “upgrade” to the 
floristic analysis of the vegetation of the Swan Coastal Plain to provide a more 
detailed floristic classification that considers not only more of the variation present, 
but explicitly recognises more of the variation present in formally described units. 
 
Obviously, such a reworking would have some effect on what vegetation is 
considered rare on the Swan Coastal Plain.  It needs to be stressed that it would be 
very unlikely to find that any of the vegetation currently considered to be rare on the 
basis of the SCP survey’s classification was not rare.  On the other hand, it is likely 
that such a review would very probably consider to be rare some vegetation which is 
not currently considered rare. 
 
1.4 Data provided  

It is very important in comparing different sets of floristic data that they are 
comparable in the application of names, in the intensity of the survey (ie, the effort of 
searching resulting in similar proportion of the flora at sites being recorded) and in the 
size of the site recorded.  If the data from different data sets is not comparable in these 
ways, it reduces the clarity of the results of the analyses carried out.  If the 
discrepancy in the comparability of the data sets is large, the results may become 
meaningless. 
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2.0 METHODS 

2.1 Data Preparation 

The data from the Airport Rail Link sites were provided into a standard MS Access 
based database designed for this type of data.  One virtue of the database is that the 
species recorded at each site are stored against standard codes (numbers, those used 
by the Western Australian Herbarium) for each species.  This facilitates ready 
comparison of data from different surveys stored in the same system. 
 
After the data were incorporated into the database (containing the data from other 
projects), a process of reconciliation of flora species names with those used in the 
SCP survey was undertaken.  This step was necessary at least because of changes in 
nomenclature over the last ten years and the potential of survey specific variations in 
the application of names.  The reconciliation involved:  
 reducing some infra-specific names to the relevant species name,  
 combining some taxa where confusion is known to have occurred in field 

observations and identifications, and  
 omitting some names (mostly, where a species had only been identified to genus).   
 
The reconciliation process was relatively straight forward as most of the names had 
already been standardised.  Most reconciliation was to conform with the methods that 
the SCP survey used to manage confusing taxa plus some nomenclatural changes (see 
Appendix). 
 
 
2.2 Comparability of datasets 

It was not easy to make any firm conclusions about the compatibility of the data from 
general summaries. 
 
2.3 Comparisons made 

The data from the 16 sites plus the 509 sites from the SCP survey of the southern part 
of the Swan Coastal Plain (south of Gingin) were combined.  This enabled various 
analyses to be performed.   
 
The main purpose was intended to assign the individual sites to the Floristic 
Community Types (FCTs) defined in the SCP survey. 
 
These data are provided in BM_Airport.mdb.) 
 
 
2.4 Analyses carried out 

The approach was the use of numerical classification techniques (PATN) based on the 
similarity of the floristic composition of the Airport Rail Link sites to sites in the SCP 
survey data set. 
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2.4.1 PATN 

Several modules of the numerical classification package PATN (Belbin 1987) were 
used for the analyses.  The parameter values were the same as used by the SCP survey 
used to ensure consistency of analysis with that study.   
 
The PATN modules used were ASO (calculation of similarity matrix), FUSE 
(classification based on the results of ASO), DEND (representation of classification) 
and NNB (determination of sites most similar to each site – nearest neighbours).  The 
results of the analyses were imported into a database (BM_airport.mdb) so that site 
characteristics and previous classifications (eg., Floristic Community Types derived 
in earlier classifications) could be associated and various analyses based on these data 
could be performed. 
 
The assignment of floristic community types to the Airport Rail Link sites was made 
by summarising the results of two different methods: 
 the classification, and  
 the forty nearest neighbours.   
 
Experience demonstrates that the results of these are likely to vary, but that from 
nearest neighbours is likely to make more sense.   
 
To the classification dendrogram of the combined dataset the FCT assigned by the 
SCP survey was associated with the SCP survey sites.  The apparent FCTs were 
assigned to the Airport Rail Link sites by interpreting the position of these sites in the 
dendrogram (particularly by the way they joined to the SCP sites.   
 
The 40 sites in the combined data set that were most similar to each of the Airport 
Rail Link sites were obtained from the nearest neighbour method (NNB).  By 
associating those nearest neighbours from the SCP survey, the most likely FCTs for 
each of the Airport Rail Link sites were determined. 
 
An attempt was then made to reconcile these different assignments of a Floristic 
Community Type.   
 
3.0 LIMITATIONS 

It has been found in earlier projects that the addition of new sites to the SCP survey 
data set to produce a combined classification disrupts the original classification.  The 
more data added, the higher the level of the disruption.  This problem can make it 
difficult to assign Floristic Community Types to new sites using this method.  
 
Secondly, it is common for new data to group to their cohorts.  In some cases this has 
proven to result from common deficiencies in the data, ie. whole groups of species 
missing.  This absence tends to draw them together.  The more sites in the added 
batch, the tighter they draw together. 
 
The analyses are conducted without personal knowledge of the sites and no 
photographs were provided. 
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4.0 RESULTS 

4.1 Determination of floristic community type by classification 

The classifications was strongly influenced by the new sites being much more similar 
to each other than to the SCP sites (Figure 1). Thus, determining the FCT from this 
classification was impossible.   
Figure 1. Relevant portions of Dendrogram 

site FCT sp dendrogram 

    

 

0.2050      0.3678      0.5306      0.6933      0.8561       

    

 

|           |           |           |           |            

ARQ8   36 _______________________________                                  

WATER-3 3c 38 ______________________________|______                            

yarl01 3c 20 ____________________________________|______                      

   
. 

APBF-1 20a 75 ________                                                                               

APBF-2 20a 70 _______|______________________                                                         

M53 20a 64 _____________________________|____                                                     

GOLF-1 20a 60 _______________________          |                                                     

KOON-1 20a 65 ________              |          |                                                     

KOON-2 20a 63 _______|______        |          |                                                     

LAND-1 20a 71 _____________|________|__________|_________                                            

brick2 20b 64 ___________________________               |                                            

card1 20b 63 _____________________     |               |                                            

card2 20b 73 _________________   |     |               |                                            

card5 20b 65 __________      |   |     |               |                                            

card6 20b 59 _________|______|___|_____|____           |                                            

BURNRD01 20b 70 _____________________         |           |                                            

yarl04 20b 67 ____________________|_________|_______    |                                            

card8 20b 46 ____________________                 |    |                                            

card9 20b 54 ___________________|_________________|____|_____                                       

talb10 20c 79 ___________                                    |                                       

talb11 20c 49 __________|__________                          |                                       

talb3 20c 63 _________________   |                          |                                       

talb5 20c 60 ________________|__ |                          |                                       

talb7 20c 51 __________________|_|_______                   |                                       

talb8 20c 73 ____________               |                   |                                       

talb9 20c 70 ___________|_______________|______             |                                       

talb2 20c 79 ______________________           |             |                                       

talb6 20c 49 _____________________|___________|_____________|_______                                

ARQ1   80 ______                                                |                                

ARQ4   80 _____|_____                                           |                                

ARQ12   78 __________|_                                          |                                

ARQ16   82 ___________|_                                         |                                

ARQ2   87 ____________|_______                                  |                                

ARQ10   64 _____              |                                  |                                

ARQ9   63 ____|_____         |                                  |                                

ARQ3   64 _________|_______  |                                  |                                

ARQ13   98 ______          |  |                                  |                                

ARQ15   88 _____|_________ |  |                                  |                                

ARQ14   67 ______________|_|__|_____                             |                                

ARQ11   49 ____________________    |                             |                                

ARQ5   67 _____________      |    |                             |                                

ARQ6   71 ____________|______|____|_____________________________|____ 
   . 

ARQ7   28 ______________________________________________                    

CARAB-3 11 30 __________________________________           |                    

rowe01 11 15 _________________________________|________   |                    

low10b 11 24 _________________________________________|___|_________           
    

 
 (Airport Rail Link quadrats ARQ*) 
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Inserting one new site at a time is an alternate way of assessing the possible FCT.  
The relevant segments of these are compiled into Figure 2 and inferences in Table 2. 
Figure 2. Relevant portions of Single Site insertion Dendrogram 
 

site FCT sp dendrogram 

ARQ1   80 ___________________________                      

YULE-3 21c 53 __________________________|___________           

talb10 20c 79 ___________                          |           

talb11 20c 49 __________|__________                |           

talb3 20c 63 _________________   |                |           

talb5 20c 60 ________________|___|                |           

talb7 20c 51 ___________________||_______         |           

talb8 20c 73 ____________               |         |           

talb9 20c 70 ___________|_______________|______   |           

talb2 20c 79 ______________________           |   |           

talb6 20c 49 _____________________|___________|___|________ 

    

 

  

ARQ2   87 ____________________________                     

talb8 20c 73 ____________               |                     

talb9 20c 70 ___________|_______________|_                    

talb2 20c 79 ______________________      |                    

talb6 20c 49 _____________________|______|_____               

    

 

  

ARQ3   64 _________________________________             

talb2 20c 79 ______________________          |             

talb6 20c 49 _____________________|__________|___          

       

ARQ4   80 ___________________________            

card3 21a 49 __________________________|______      

YULE-3 21c 53 ________________________________|___   

card8 20b 46 ____________________               |   

card9 20b 54 ___________________|_______________|___     

TWIN-7 21c 42 _________________________             |     

TWIN-8 21c 42 ________________________|_____________|_____ 

       

ARQ5   67 ______________________________                   

YULE-3 21c 53 _____________________________|_________          

TWIN-7 21c 42 _________________________             |          

TWIN-8 21c 42 ________________________|_____________|_______   

       

ARQ6   71 ____________________________                       

KING-2 28 51 ___________________________|_______                

KING-1 28 65 _____________________________     |                

SHENT-1 28 46 _____________________       |     |                

TRIG-3 28 64 ____________________|_      |     |                

WARI-1 28 76 __________________   |      |     |                

WARI-2 28 61 _________________|___|______|____ |                

TRIG-4 28 40 ________________________________|_|_               

       

ARQ7   28 ______________________________________________              

CARAB-3 11 30 __________________________________           |              

rowe01 11 15 _________________________________|________   |              

low10b 11 24 _________________________________________|___|____ 
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Figure 2 (cont). Relevant portions of Single Site insertion Dendrogram 
 

site FCT sp dendrogram 

ARQ8   36 ________________________________                      

WATER-3 3c 38 _______________________________|______                

yarl01 3c 20 _____________________________________|______          

DUCK-1 3c 38 _________________                          |          

DUCK-2 3c 44 ________________|_______________________   |          

ELLEN-6 3c 42 _______________________________________|__ |          

PEARCE-2 3c 51 ________________________________         | |          

talb4 3c 43 _______________________________|_________|_|____      

    

 

  

ARQ9   63 ___________________________              

card3 21a 49 __________________________|_________     

card8 20b 46 ____________________               |     

card9 20b 54 ___________________|_______________|__   

    

 

  

APBF-1 20a 75 ________                                                                                                     

APBF-2 20a 70 _______|___________________________                                                                          

ARQ10   64 _____________________________     |                                                                          

M53 20a 64 ____________________________|_____|___                                                                       

    

 

  

ARQ11   49 ______________________________________                

card12 3b 58 __________                           |                

card13 3b 66 _________|__________________         |                

waro 01 3b 74 ________________________   |         |                

waro 02 3b 77 _______________________|___|______   |                

DUNS-1 3b 65 __________________________       |   |                

KOOLJ-5 3b 46 _________________________|_______|___|                

BURNRD02 3b 45 ___________________________          |                

yarl03 3b 52 __________________________|__________|_______ 

       

APBF-1 20a 75 ________                                                                                                     

APBF-2 20a 70 _______|____________________________                                                                         

ARQ12   78 ______________________________     |                                                                         

M53 20a 64 _____________________________|_____|                                                                         

       

ARQ13   98 ____________________________                    

FL-1 4 46 ___________________________|______              

YULE-3 21c 53 _________________________________|_             

TWIN-7 21c 42 _________________________         |             

TWIN-8 21c 42 ________________________|_________|____________ 

       

ARQ14   67 _______________________________                  

talb2 20c 79 ______________________        |                  

talb6 20c 49 _____________________|________|_____             

       

ARQ15   88 __________________________               

card12 3b 58 __________               |               

card13 3b 66 _________|_______________|____           

waro 01 3b 74 ________________________     |           

waro 02 3b 77 _______________________|_____|_________  

       

ARQ16   82 ______________________________                   

YULE-3 21c 53 _____________________________|______             

TWIN-7 21c 42 _________________________          |             

TWIN-8 21c 42 ________________________|__________|__________   

    

 
(Airport Rail Link quadrats ARQ*) 
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4.2 Determination of floristic community type using Nearest Neighbour method 

The nearest neighbour analysis suggests that the sites may also belong to related 
communities.  
 
Table 1. Results of Nearest Neighbour analysis (only SCP sites) 

s s1 fct1 v1 s2 fct2 v2 s3 fct3 v3 s4 fct4 v4 s5 fct5 v5 

ARQ1 talb2 20c 0.551 YULE-3 21c 0.553
7 

talb9 20c 0.565
2 

M53 20a 0.575
8 

hurst03 23a 0.585
2 ARQ2 talb9 20c 0.506

8 
talb2 20c 0.522

6 
waro 02 3b 0.568

6 
talb8 20c 0.570

5 
YULE-3 21c 0.581

4 ARQ3 talb5 20c 0.551
7 

card3 21a 0.6 talb9 20c 0.603
2 

talb7 20c 0.607
5 

talb2 20c 0.614
8 ARQ4 card3 21a 0.546

2 
waro 02 3b 0.551 hurst03 23a 0.576

6 
YULE-3 21c 0.577

2 
M53 20a 0.582

1 ARQ5 SHENT-1 28 0.588
8 

YULE-3 21c 0.596
5 

talb2 20c 0.614
3 

WARI-2 28 0.623 KING-2 28 0.625 
ARQ6 KING-2 28 0.559

6 
WIRR-2 23a 0.612

4 
WARI-2 28 0.613

4 
waro 02 3b 0.614

8 
SHENT-1 28 0.615

4 ARQ7 ELLEN-7 6 0.739
1 

WELL-1 21a 0.746
5 

TRIG-3 28 0.747
1 

NEER-11 24 0.761
2 

WOODV-1 28 0.761
2 ARQ8 WATER-3 3c 0.611

1 
card11 6 0.620

7 
SHENT-1 28 0.65 card12 3b 0.652

2 
yarl03 3b 0.674

4 ARQ9 talb9 20c 0.548
4 

card3 21a 0.553
4 

talb5 20c 0.561
4 

talb2 20c 0.563
9 

card13 3b 0.583
3 ARQ10 card3 21a 0.566 talb11 20c 0.566 M53 20a 0.570

2 
talb5 20c 0.572

6 
talb9 20c 0.574

8 ARQ11 card12 3b 0.588
2 

talb2 20c 0.593
5 

card13 3b 0.618
2 

KING-2 28 0.621
1 

talb9 20c 0.631
6 ARQ12 talb2 20c 0.573

3 
waro 02 3b 0.581

1 
card3 21a 0.583

3 
M53 20a 0.585

2 
talb9 20c 0.588

7 ARQ13 talb2 20c 0.5 waro 02 3b 0.543
2 

BULL-10 28 0.552
4 

FL-1 4 0.557
3 

talb9 20c 0.561
3 ARQ14 waro 02 3b 0.562 SHENT-1 28 0.566 talb2 20c 0.568

3 
card3 21a 0.578 talb9 20c 0.584

6 ARQ15 card13 3b 0.507 card12 3b 0.522
4 

talb9 20c 0.534
2 

brick8 3a 0.555
6 

talb2 20c 0.561
3 ARQ16 talb2 20c 0.568

6 
card3 21a 0.577

2 
AUSTRA-1 21a 0.587

3 
waro 02 3b 0.589

4 
YULE-3 21c 0.590

6  
Table 1 (cont) 

s s6 fct6 v6 s7 fct7 v7 s8 fct8 v8 s9 fct9 v9 s10 fct1
0 

v10 

ARQ1 BULL-10 28 0.587
3 

APBF-1 20a 0.594
4 

SHENT-1 28 0.596
5 

KING-2 28 0.596
6 

WELL-2 21a 0.597
1 ARQ2 talb5 20c 0.588

2 
card13 3b 0.591

5 
card1 20b 0.597

1 
brick8 3a 0.6 talb6 20c 0.6 

ARQ3 talb6 20c 0.619 talb11 20c 0.619 KING-2 28 0.626
2 

card12 3b 0.631
6 

TWIN-7 21c 0.632
7 ARQ4 card5 20b 0.585

2 
talb9 20c 0.585

7 
KING-2 28 0.586

8 
talb2 20c 0.597

3 
APBF-1 20a 0.6 

ARQ5 talb8 20c 0.626
9 

talb9 20c 0.633
6 

WOODV-2 28 0.644
9 

card12 3b 0.647
1 

WARI-1 28 0.649
6 ARQ6 card12 3b 0.620

7 
talb2 20c 0.635 YULE-3 21c 0.639

6 
card13 3b 0.645

2 
hurst03 23a 0.648 

ARQ7 NAVB-4 24 0.774
2 

KING-2 28 0.783
8 

KERO-2 24 0.784
6 

TWIN-8 21c 0.784
6 

low10b 11 0.787
2 ARQ8 KERO-2 24 0.684

2 
card1 20b 0.690

7 
BULL-1 28 0.694

1 
TRIG-5 24 0.696

2 
talb2 20c 0.699

1 ARQ9 talb11 20c 0.592
2 

M53 20a 0.593
2 

BULL-3 23a 0.596
8 

WIRR-1 23a 0.6 WIRR-2 23a 0.616 
ARQ10 hurst03 23a 0.596

8 
card12 3b 0.6 talb2 20c 0.602

9 
BULL-3 23a 0.606

3 
WIRR-2 23a 0.609

4 ARQ11 BULL-1 28 0.642
1 

KOOLJ-5 3b 0.644
4 

SHENT-1 28 0.644
4 

card1 20b 0.644
9 

yarl03 3b 0.645
8 ARQ12 KING-2 28 0.590

2 
card13 3b 0.605

8 
WARI-2 28 0.606

1 
card7 21a 0.610

6 
talb5 20c 0.618

3 ARQ13 card13 3b 0.562
9 

WIRR-2 23a 0.564
1 

hurst01 23a 0.576
2 

WIRR-1 23a 0.577
6 

hurst03 23a 0.578
9 ARQ14 card13 3b 0.587

3 
TWIN-8 21c 0.588

2 
CRAMPT-2 21a 0.593

5 
M53 20a 0.596

8 
WIRR-1 23a 0.602

9 ARQ15 card3 21a 0.568 talb5 20c 0.573
5 

FL-1 4 0.573
8 

WIRR-1 23a 0.578
9 

hurst03 23a 0.580
4 ARQ16 card13 3b 0.6 KING-2 28 0.6 WELL-2 21a 0.6 SHENT-1 28 0.6 hurst03 23a 0.602
8  

s – the site being compared 
s1 to s10 – the 1st to 10th most similar sites  
f1 to f10 – the FCT of the similar sites (only for SCP sites) 
v1 to v10 – the dissimilarity value between the site and the similar sites (values above 0.6 tend to 
indicate low similarity) 
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4.3 Combining the results 

It is common for the classification to indicate a simple result and the nearest 
neighbour analysis to be less conclusive.  This is more a product of the classification 
process often suggesting an over simplified view than of inconsistency of the 
analyses.   
 
It is important to appreciate that classification cannot be absolute; evidence for which 
is that when new sites are added to an analysis set some clusters can change.  It 
remains to be demonstrated to what degree a new site should belong to an existing 
community even if it is quite similar to one or more members of a community.  But 
commonly a new site is quite similar to more than one existing community. 
 
Table 2 Summary of results 
Site Dendrogram 

FCT 
NNB FCT SSI FCT Recommend 

to Consider 
ARQ1 20 ?20c/21c ?21c ?20c/21c 

ARQ2 20 20c 20c 20c 

ARQ3 20 ?20c 20c 20c 

ARQ4 20 21a/3b 21a/21c 21a/21c/3b 

ARQ5 20 ?28/21c 21c ?28/21c 

ARQ6 20 ?28 28 ?28 

ARQ7 11 ???6/21a/28 ?11 ?11 

ARQ8 3c ??3c/6 ?3c ?3c 

ARQ9 20 20c/21a 21a/20b 21a/20b/20c 

ARQ10 20 ?21a/20c/20a 20a 20a/21a 

ARQ11 20 ?3b/20c ?3b ?3b 

ARQ12 20 ?20c/3b/21a/20a 20a ?20a 

ARQ13 20 20c 4/21c 4/21c/20c 

ARQ14 20 ?3b/28/20c 20c 20c 

ARQ15 20 3b/20c 3b 3b 

ARQ16 20 ?20c/21a 21c 21c/20c 

 
For the most part, the Single Site insertion is consistent with the nearest neighbor 
inferences.  The FCT recommended to consider are largely from Single Site insertion. 
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5.0 APPENDIX  

 
Appendix 1 Species combinations made to assist in reconciling taxonomic changes 
and identification difficulties between this survey and SCP data.  
 

Species Lookup 

Triglochin nana Triglochin centrocarpum   

Aira cupaniana Aira caryophyllea/cupaniana group   

Austrostipa campylachne Austrostipa semibarbata/campylachne   

Avena barbata Avena barbata/fatua   

Lolium perenne x rigidum Lolium perenne   

Pentameris airoides subsp. airoides Pentaschistis airoides/pallida   

Rytidosperma occidentale Austrodanthonia occidentalis   

Vulpia myuros forma myuros Vulpia myuros   

Lepidosperma aff. pubisquameum Lepidosperma angustatum/squamatum   

Lepidosperma pubisquameum 'flat form' Lepidosperma angustatum/squamatum   

Schoenus caespititius Schoenus aff. brevisetis   

Schoenus sp. omitted 

Alocasia brisbanensis Schoenus nanus   

Lepyrodia sp. omitted 

Lyginia imberbis Lyginia barbata   

Calectasia narragara Calectasia cyanea   

Chamaescilla corymbosa var. corymbosa Chamaescilla spiralis/corymbosa   

Thysanotus manglesianus Thysanotus patersonii/manglesianus   

Thysanotus manglesianus/patersonii Thysanotus patersonii/manglesianus   

Burchardia congesta Burchardia umbellata/congesta   

Anigozanthos manglesii subsp. manglesii Anigozanthos manglesii   

Conostylis aculeata subsp. aculeata Conostylis aculeata   

Conostylis setigera subsp. setigera Conostylis setigera   

Freesia alba x leichtlinii Freesia aff. leichtlinii   

Patersonia occidentalis var. occidentalis Patersonia occidentalis   

Watsonia meriana Watsonia meriana/bulbifera   

Caladenia flava subsp. flava Caladenia flava   
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Species Lookup 

Caladenia sp. omitted 

Microtis media subsp. media Microtis media   

Monadenia bracteata   Disa bracteata 

Pterostylis sp. omitted 

Adenanthos cygnorum   Adenanthos cygnorum subsp. cygnorum 

Banksia dallanneyi var. dallanneyi Dryandra nivea   

Grevillea bipinnatifida subsp. bipinnatifida Grevillea bipinnatifida   

Synaphea spinulosa subsp. spinulosa Synaphea spinulosa   

Petrorhagia dubia Petrorhagia velutina   

Polycarpon tetraphyllum omitted 

Drosera erythrorhiza subsp. erythrorhiza Drosera erythrorhiza   

Drosera macrantha subsp. macrantha Drosera macrantha   

Drosera porrecta Drosera stolonifera   

Crassula closiana Crassula pedicellosa   

Crassula colorata var. colorata Crassula colorata   

Billardiera fraseri Pronaya fraseri   

Acacia applanata Acacia willdenowiana   

Acacia pulchella var. pulchella Acacia pulchella   

Gompholobium glutinosum Gompholobium aristatum   

Hovea trisperma Hovea trisperma var. trisperma 

Isotropis cuneifolia subsp. cuneifolia Isotropis cuneifolia   

Nemcia capitata   Gastrolobium capitatum 

Templetonia biloba   Cristonia biloba 

Trifolium arvense var. arvense Trifolium arvense   

Trifolium campestre var. campestre Trifolium campestre   

Oxalis sp. omitted 

Boronia ramosa subsp. anethifolia Boronia ramosa   

Monotaxis grandiflora var. grandiflora Monotaxis grandiflora   

Baeckea camphorosmae   Babingtonia camphorosmae 

Eucalyptus calophylla   Corymbia calophylla 

Eucalyptus marginata subsp. marginata Eucalyptus marginata   

Leptospermum laevigatum omitted 

Verticordia densiflora var. densiflora Verticordia densiflora   

Olea europaea subsp. europaea omitted 

Hemiandra linearis Hemiandra pungens/linearis   

Lobelia sp. omitted 

Conyza albida   Conyza sumatrensis 

Dimorphotheca ecklonis omitted 

Hypochaeris radicata Hypochaeris glabra   

Millotia tenuifolia var. tenuifolia Millotia tenuifolia   

Monoculus monstrosus omitted 

Ursinia anthemoides subsp. anthemoides Ursinia anthemoides   
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