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1. 

1. SUMMARY 

Mattiske Consulting Pty Ltd was commissioned to review the flora and vegetation survey on three 
patches of remnant vegetation (two upland, one wetland) on a sand-mining lease north of Waroona, 
Western Australia.  The objectives of the work were to define the plant communities present, assess 
their regional conservation values and recommend ways of mitigating the impacts of mining-related 
activities.  
 
The wetland site was degraded and therefore only a few native species were present in the community.  
The wetland was surrounded by paddocks dominated by introduced and pasture species and the 
vegetation and flora of the wetland was not locally or regionally significant. 
 
The two upland sites support communities that were similar to floristic communities as defined by 
Gibson et al. (1994) and that overlap in composition with Threatened Ecological Communities (TECs) 
as listed by the Department of Conservation and Land Management.  The remnants of these plant 
communities that were less disturbed are locally and regionally significant as large sections of these 
communities had been previously cleared for agricultural activities.  As these remnants were restricted 
in size, a range of threatening processes would influence their ability to persist. Management options 
for retaining some of their conservation values are suggested.  
 
Mitigation measures that could be adopted include purchasing similar less disturbed wetlands and 
uplands and revegetation of the mined areas with local native species.  

2. INTRODUCTION 

Iluka Resources Ltd proposes to mine ilmenite sands over an area of approximately 600ha, 0.5-2.5km 
north of the town of Waroona in Western Australia.  Iluka Resources Ltd commissioned GHD Pty Ltd 
to carry out a flora and fauna survey of the Waroona mining tenements in order to assess the 
conservation values of the area.  The scope of work included mapping vegetation types and making “A 
regional comparison of the vegetation type with regard to its existence elsewhere and the amount which 
is protected in reserves;” (GHD 2004).  The fieldwork for the flora survey was carried out in October 
2003, and the findings included in the flora and fauna survey report produced in December 2004 (GHD 
2004), but regional comparisons of vegetation types were not covered in detail.  
 
GHD produced a follow-up report in May 2005 addressing the regional significance of the vegetation 
of the project area in more depth (GHD 2005).  This report attempted to match the Waroona vegetation 
types with the vegetation associations defined and mapped by Sheperd et al. (2002).  The Sheperd 
report quantified the areas of the various vegetation associations existing at the time of European 
settlement and at present, as well as the areas of each association protected in reserves.  More recent 
unpublished information from Sheperd (Department of Agriculture) was also used to assess the 
regional significance of the project area vegetation (GHD 2005).  Based on this information, it was 
considered that the Forrestfield vegetation within the project area may have particular regional 
significance as it corresponds roughly to the Pinjarra 3 vegetation type, of which all but 11.8% has been 
cleared.  GHD (2005) reported that one small patch of this vegetation type exists within the clearing 
zone, growing around an abandoned speedway track.  
 
The GHD (2005) report also discussed the vegetation of the project area in terms of the community 
types of the southern Swan Coastal Plain (Gibson et al. 1994), as several state and federal listings of 
Threatened Ecological Communities (TECs) are based on the Gibson et al. (1994) community types 
(see English and Blyth 1997).  GHD (2005) did not consider any of the vegetation communities of the 
Waroona project area to be similar to any listed TEC.  
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2. 
 
In August 2005, following the submission of a draft Public Environmental Review document by Iluka 
Resources Ltd, the Environmental Protection Authority (EPA) Service Unit requested that a number of 
points be addressed prior to the final document being lodged for public review.  These points related to 
the regional values, fauna, vegetation and ecological communities of the project area as well as 
hydrology, acid sulfate soils, air quality, noise and closure plans.  In response to the EPA Service Unit 
communication, Iluka Resources Ltd commissioned Mattiske Consulting Pty Ltd to address several 
points concerning the vegetation of the project area.  These points were: 
• To assess the regional conservation value of areas affected by the proposal in terms of the 

criteria outlined in EPA Guidance Statement No. 10, including options for management or 
offsets. 

• To provide species lists based on 10m x 10m quadrats in order to allow better floristic 
comparisons with the dataset from the Gibson et al. (1994) survey of the southern Swan 
Coastal Plain. 

• To survey a claypan soak (Mullins Sumpland) and compare its flora with those of the 
community types defined by Gibson et al. (1994). 

• To address the likely impacts of de-watering on vegetation. 
 

In order to address these points, it was necessary to carry out supplementary fieldwork on two upland 
sites where the native vegetation was in good condition, as well as at Mullins Sumpland. 

3. OBJECTIVES 

The general objective was to survey and assess the flora and vegetation values of two upland plant 
communities (Sites 9 and 16), and one wetland community around a claypan soak known as Mullins 
Sumpland. 
 
The specific objectives of the flora and vegetation survey were to:  
• identify all vascular plant species present within the three sites; 
• review the conservation status of the vascular plant species by reference to current literature and 

current listings by the Department of Conservation and Land Management (2005a and 2005b) and 
the Department of the Environment and Heritage web site under the EPBC Act (1999); 

• compare the plant communities at each site with those defined by Gibson et al. (1994) to aid in 
assessing their local and regional significance; and 

• produce a report summarising the findings. 

4. METHODS 

In August 2005, Mattiske Consulting Pty Ltd was commissioned by Iluka Resources Ltd to assess the 
vegetation type and condition of three sites 1-2km north-north-east of Waroona within the proposed 
Iluka mine area.  The fieldwork was carried out on 19th August 2005, and focussed on the following 
three areas:  
1. Site 9 - a patch of jarrah forest over native herbs and sedges on a low laterite foothill at the base of 

the Darling Scarp.  
2. Site 16 – a small area of mixed jarrah-marri-banksia forest over native shrubs and sedges on gently 

sloping loamy sand surrounding an abandoned speedway track.  Much of this bushland was 
disturbed and weed-infested.  Sampling therefore focussed on the vegetation to the south-west of 
the speedway where the native vegetation was relatively  intact. 

3. Mullins Sumpland – A wetland surrounded by pasture located 300m to the west of Site 16. 
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3. 
The species within two 10m x 10m quadrats were established and recorded at Site 9 and Site 16.  In  
each quadrat, the height and percent cover of each stratum of vegetation was estimated to enable the 
vegetation structure to be described in the terms defined by Beard (1990).  All vascular plant taxa were 
recorded or collected, and dominant or subdominant species noted.  Opportunistic collections of nearby 
species not seen in the quadrats were also made.  
 
The GPS locations (GDA94; Zone 50H) of the four 10m x 10m quadrats were: 

Site 9-1  0400229mE; 6368018mN 
Site 9-2  0400200mE; 6368045mN 
Site 16-1 0399717mE; 6367329mN 
Site 16-2 0399708mE; 6367360mN 

 
At Mullins Sumpland, sampling by quadrats was deemed inappropriate as the wetland included a range 
of plant communities along a moisture gradient.  The vegetation was therefore described in terms of its 
basic structure, and a diligent attempt was made to record and/or collect all taxa present by inspecting 
all areas of the wetland.  
 
All plant specimens collected during the field survey were handled and identified in accordance with 
the requirements of the Western Australian Herbarium.  Where necessary, specimens were compared 
with pressed specimens housed at the Western Australian Herbarium, and plant taxonomists with 
specialist skills were consulted.  Nomenclature of recorded species followed that recommended by the 
Western Australian Herbarium, Department of Conservation and Land Management (2005b and 
2005c).  
 
The condition of each plant community was rated according to the scale used for assessing Bush 
Forever sites (Government of Western Australia 2000).  The scale is summarised in Table 1. 
 
Table 1:  Condition rating scale from Bush Forever (Government of Western Australia 2000 

based on Keighery 1994) 
 

Rating Description Explanation 

1 Pristine Pristine or nearly so, no obvious signs of disturbance. 
2 Excellent Vegetation structure intact, disturbance affecting individual species and 

weeds are non-aggressive species. 
3 Very Good Vegetation structure altered, obvious signs of disturbance.  Disturbance to 

vegetation structure covers repeated fire, aggressive weeds, dieback, 
logging, grazing.  

4 Good Vegetation structure significantly altered by very obvious signs of multiple 
disturbances.  Retains basic vegetation structure or ability to regenerate it.  
Disturbance to vegetation structure covers frequent fires, aggressive weeds 
at high density, partial clearing, dieback and grazing. 

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

6 Completely 
degraded 

The structure of the vegetation is no longer intact and the area is completely 
or almost completely without native species.  These areas often described 
as “parkland cleared” with the flora comprising weed or crop species with 
isolated native trees or shrubs. 
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4. 
Data Analysis 
 
Preliminary comparisons of species lists indicated that the plant communities of Sites 9 and 16 had 
more species in common with Community types 3b and 20b, than with other southern Swan Coastal 
Plain community types defined by Gibson et al. (1994).  Detailed comparisons were therefore made 
between the species recorded at Sites 9 and 16 and the floras (i.e. ‘typical’ and ‘common’ species) 
listed for Community types 3b and 20b in Appendix 1 of Gibson et al. (1994). Presence/absence data 
was used to calculate Sørensen and Jaccard similarity coefficients.  Separate comparisons were made 
using the data collected by GHD Pty Ltd and by Mattiske Consulting Pty Ltd (as listed in Appendix B), 
and again using pooled data from both surveys.  In the case of GHD data, two datasets were available.  
The first was from Appendix A of GHD (2004), which lists all plants recorded in the 2003 survey of 
the lease.  The second was from a spreadsheet attached to correspondence from GHD to the 
Department of Conservation and Land Management concerning relationships between the vegetation of  
the lease area and the community types of Gibson et al. (1994).  The second GHD dataset was used in 
calculating similarity coefficients, as it contained records specific to Sites 9 and 16, rather than 
amalgamated data from the wider lease area.  Coefficients were calculated both with and without weed 
data.  Simple tallies were also made of the numbers of ‘typical’ and ‘common’ species listed for 
community types 3b and 20b encountered at the two sites. 

5. RESULTS 

5.1 Flora 

The survey of the three sites recorded a total of 106 taxa from 31 families and 76 genera. 
Representation was greatest among the Papilionaceae (14 taxa), Cyperaceae (12 taxa) and Poaceae (9 
taxa) families.  Twenty introduced (weed) taxa were recorded, none of which is listed by the 
Department of Agriculture (2005) as a Declared Plant or a Pest Plant.  A full species list is provided in 
Appendix A.  
 
No Declared Rare Flora species, pursuant to subsection (2) of section 23F of the Wildlife Conservation 
Act (1950) and as listed by the Department of Conservation and Land Management (2005a&b) was 
located during the survey.  
 
No plant taxa pursuant to section 179 of the Environmental Protection Biodiversity Conservation Act 
(1999) were located in the survey area. 
 
No Priority taxa as defined by the Department of Conservation and land Management (2005a) were 
located during the survey  in August 2005; although it is recognised that there is a potential for Priority 
flora species in the area and that one Priority 3 species (Acacia oncinophylla subsp. oncinophylla) was 
recorded by GHD (2004). 
 
Descriptions of the vegetation at each of the three sites are provided below.  Species lists for 
collections made by GHD and Mattiske can be found in Appendix B.  Appendix C provides a list of all 
taxa recorded in the four - 10m x 10m quadrats, together with additional opportunistic collections.  

5.2 Sandslope (Site 9) 

Sandslope (Site 9) is a Darling Scarp foothill surrounded by pastoral land.  It featured sandy soils over 
laterite, which occasionally outcropped.  The vegetation consisted of Open Forest of Eucalyptus 
marginata subsp. marginata with occasional Corymbia calophylla, Banksia grandis, Banksia attenuata 
and Xylomelum occidentale trees over a Low Shrubland/Sedgeland of Xanthorrhoea spp., Tetraria 
octandra, and a variety of native herbs (see Appendix D for photograph).  A total of 49 native and six 
introduced or exotic taxa were recorded in the two quadrats and surrounding bushland.  The mean 
native species richness was 32spp./100m2.   
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5. 
 
The woody shrub stratum seen in most south-western vegetation communities was almost entirely 
absent, which may reflect grazing pressure and/or burning regimes.  
 
The area was not fenced off from the surrounding pasture and there were signs of grazing. Surprisingly, 
however, there were very few weeds.  The condition scale rating (Government of Western Australia 
2000) of both quadrats was good to very good. 

5.3 Speedway (Site 16) 

Speedway (Site 16) was located in a small area of bushland on a gently-sloping sandy substrate to the 
south-west of an abandoned speedway track.  The vegetation consisted of Open Forest of Eucalyptus 
marginata subsp. marginata with occasional Corymbia calophylla and Banksia spp. over a diverse 
range of understorey species dominated by Xanthorrhoea preissii (see Appendix D for photograph).  A 
total of 48 native and ten introduced or exotic taxa were recorded in the two quadrats and surrounding 
bushland.  The mean native species richness was 27spp./100m2.  
 
The bushland was being invaded from the east by Adenanthos meisneri, a native species that appears to 
have been planted around the speedway track.  The areas bordering pasture to the south and west were 
infested by exotic grasses and herbs, especially kikuyu (*Pennisetum clandestinum) and African 
lovegrass (*Eragrostis curvula).  To the north, the shrub layer was increasingly replaced by African 
lovegrass.  The condition scale rating (Government of Western Australia 2000) of both quadrats was 
very good. 

5.4 Mullins Sumpland 

Mullins Sumpland was a degraded, seasonally-inundated basin measuring approximately 120m x 
100m.  The fringing vegetation consisted of a few small Melaleuca preissiana trees over a Sedgeland 
of Lepidosperma effusum, Lepidosperma longitudinale and *Isolepis prolifera (see Appendix D for 
photograph).  It was surrounded by a pasture of kikuyu (*Pennisetum clandestinum) and white clover 
(*Trifolium repens var. repens).  The preclusion of dampland native species by *Pennisetum 
clandestinum and *Isolepis prolifera means that the native understorey flora was largely limited to a 
few species of sedges occupying very boggy and/or seasonally-inundated ground.  The paucity of 
native flora means that the Mullins Sumpland vegetation does not warrant comparison with 
communities in a regional context. 

5.5 Comparisons of Sites 9 and 16 with Community types 3b and 20b. 

Site 9 (Sandslope)  The data collected by GHD Pty Ltd and Mattiske Pty Ltd from Site 9 were similar.  
Local variations in species recorded could be related to the time allowed for sampling and differences 
in sampling sites.  Both data sets produced comparable similarity coefficients (Table 2).  
 
 
Table 2: Sørensen and Jaccard similarity coefficients for Site 9 (Sandslope) 

Note: Coefficients calculated without weeds are in brackets 
 

Community type 3b Community type 20b Data 
Source Sørensen coeff. Jaccard coeff. Sørensen coeff. Jaccard coeff. 
GHD data 0.36 (0.34) 0.22 (0.20) 0.37 (0.36) 0.23 (0.22) 
Mattiske data 0.45 (0.45) 0.29 (0.29) 0.37 (0.40) 0.23 (0.25) 
Pooled data 0.40 (0.40) 0.25 (0.25) 0.42 (0.43) 0.26 (0.27) 

 
 
The results for the two surveys of Site 9 recorded 22 (58%) of the 38 typical and common community 
type 3b species and 25 (53%)of the 47 typical and common Community type 20b species.  
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6. 
 
Site 16 (Speedway)  There was some variation in the data collected at Site16 by GHD and Mattiske. 
Both surveys produced a comparable number of taxa (GHD = 56; Mattiske = 58) with the Mattiske 
survey recording more herbs and sedges.  The two data sets indicate Site 16 has some affinities with  
both Community type 3b and Community 20b.  The Mattiske data produced larger similarity 
coefficients between Site 16 and the two TEC’s, but does not place it clearly closer to either one (Table 
3). 
Table 3: Sørensen and Jaccard similarity coefficients for Site 16 (Speedway)  
 

Note:  Coefficients calculated without weeds are in brackets 
 

Community type 3b Community type 20b Data 
Source Sørensen coeff. Jaccard coeff. Sørensen coeff. Jaccard coeff. 
GHD data 0.28 (0.29) 0.16 (0.17) 0.24 (0.25) 0.14 (0.14) 
Mattiske data 0.40 (0.41) 0.25 (0.26) 0.38 (0.43) 0.24 (0.27) 
Pooled data 0.35 (0.35) 0.21 (0.22) 0.34 (0.37) 0.20 (0.23) 

 
The results for the two surveys of Site 16 recorded 22 (58%) of the 38 typical and common Community 
type 3b species and 23 (49%) of the 47 typical and common Community type 20b species. 

6. DISCUSSION 

There was some variation in the floristic data collected at Site 16 by GHD and by Mattiske (see Section 
5.5 and Appendix B).  This variation appears to be related to two factors, namely: 
1. Differences in the locations of the areas sampled.  The GHD survey may have included all of the 

vegetation around the speedway, whereas the Mattiske survey concentrated on the relatively intact 
native community at the south-west corner of the remnant. 

2. Differences over time.  The Mattiske survey was carried out earlier in the season and almost two 
years after the GHD survey. 

 
As indicated in previous studies within the southwest region, many species extend over various soil 
types, whilst others are confined to specific and restricted areas.  Therefore, it is not surprising that 
there is a degree of similarity between communities.  As to whether the communities as recorded are 
the 3b or 20b community types as defined by Gibson et al. (1994) and therefore the TEC’s as listed by 
the Department of Conservation and Land Management is a matter of judgement.  
 
The similarity coefficients place both Site 9 and Site 16 somewhere between Community type 3b and 
Community 20b (Section 5.5).  Gibson et al. (1994) found Community type 3b growing on alluvial 
soils near the Peel-Harvey estuary as well as on better-drained sites within the Pinjarra Plain unit on the 
eastern side of the Swan Coastal Plain.  Community type 20b was found at the base of the Darling 
Scarp on Pinjarra Plain and Ridge Hill Shelf landforms between Byford and Yarloop (Gibson et al. 
1994).  
 
The area north of Waroona, including Sites 9 and 16, was mapped under the Forrestfield unit (which 
corresponds to the Ridge Hill Shelf) by Churchward and McArthur (1980) and the Forrestfield 
vegetation complex by Heddle et al. (1980).  The Forrestfield unit consists of the sandy and gravelly 
spurs abutting the central section of the Darling Scarp.  An argument could therefore be made to 
include the vegetation of Sites 9 and 16 with Community type 20b, since Gibson et al. (1994) found 
this growing on both the Pinjarra Plain and the Ridge Hill Shelf, whereas Community type 3b was only 
associated with the Pinjarra Plain.  However, in view of the dominance of Eucalyptus marginata and 
scarcity of Banksia attenuata at both sites, and the greater proportion of typical and common 
Community type 3b species found at both sites, Community type 3b –‘Corymbia calophylla - 
Eucalyptus marginata woodlands on sandy clay soils’ is a marginally better floristic match.  
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7. 
 
 
Community type 3b is on the Department of Conservation and Land Management Threatened 
Ecological Community list, where it is classed as ‘Vulnerable’ (Conservation and Land Management 
2005d).  This means that it has been adequately surveyed and is not Critically Endangered or 
Endangered but is facing a high risk of total destruction in the medium to long term future.  The 
criterion by which it is deemed Vulnerable is criterion B, i.e. “The ecological community can be 
modified or destroyed and would be vulnerable to threatening processes, is restricted in area and/or 
range and/or is only found at a few locations” (Department of Conservation and Land Management 
2005d).  Community type 20b is listed as endangered, which means that “it has been adequately 
surveyed and is not Critically Endangered but is facing a very high risk of total destruction in the near 
future” (Department of Conservation and Land Management 2005d).  
 
In terms of the study carried out by Heddle et al. (1980), the vegetation associated with the Forrestfield 
unit is the Forrestfield Complex, a sequence of vegetation types featuring open Corymbia calophylla-
Eucalyptus marginata-E. wandoo forest on the heavier soils and E. marginata-C. calophylla-
Allocasuarina fraseriana forest on sandy soils, with Eucalyptus rudis and Melaleuca rhaphiophylla 
communities along streams.  The Environmental Protection Authority (2003) listed the area of 
Forrestfield Complex vegetation remaining in 1997/98 as 3518ha, i.e. 17.5% of the estimated pre-
settlement area of 20,052ha.  Of this, just 61ha were protected in reserves or parks.  The retention of at 
least 30% of the pre-settlement area of each ecological community is seen as a way of protecting 
Australia’s biodiversity (Commonwealth of Australia 2001).   
 
If the native plant communities at Sites 9 and 16 are considered in terms of the Gibson et al. (1994) 
community types, they are either vulnerable or endangered TECs.  If Sites 9 and 16 are considered as 
remnants of the Forrestfield Complex, they have particular regional significance because less than 
17.5% of the original area of Forrestfield Complex vegetation remains.  In either case the remnants 
which are less disturbed at Sites 9 and 16 warrant consideration, so that the conservation values they 
represent can be retained or managed.  
 
Site 9 is not within the proposed clearing area, and so is not under any immediate threat of destruction. 
The almost weed-free status of Site 9 despite grazing pressure may mean that herbivores are helping to 
maintain the native herb/sedge community by selectively grazing the more palatable pasture species, 
thereby preventing weeds from dominating.  Alternatively, the shallow lateritic profile may be less 
favourable to the introduced or exotic species.  Medium and long term threats to the native vegetation 
at Site 9 could therefore follow any changes to the grazing regime.  Other threats could come from 
changes to local hydrology due to mining-related operations.  For example, a fall in the water table may 
lead to tree deaths and an opening up of the tree canopy, which could in turn lead to changes in the 
understorey favouring weeds.  Most of the proposed mining operations involve removing sand which is 
above the water table, and groundwater modelling by URS (2002) shows draw-down from dewatering 
to be limited to certain pits and their immediate surrounds.  The closest such pit is 200-300m north-east 
of Site 9, where the water table will fall by 2-3m, but the model does not predict any draw-down 
beyond the margins of the pit.  If the proposed mine goes ahead, monitoring of the health of the trees 
and understorey at Site 9 would be advisable.  To facilitate this, markers were left in place at the two 
Site 9 quadrats. 
 
Site 16 is within the mine plan’s clearing boundary and will be destroyed if the project goes ahead.  
The area of bushland at Site 16 totals about 2 hectares stretched around the northern, western and 
southern sides of the old speedway.  Of this, less than 0.5 hectares in the south-west of the site was in 
very good condition.  The shape of the remnant makes for a pronounced ‘edge effect’, with most places 
within ten metres or so of either pasture or the disturbed ground around the speedway.  The long term 
survival of the remnant would require ongoing weed management targeting *Eragrostis curvula, which 
is invading from the north and west, and *Watsonia meriana var. bulbillifera which at present exists in 
small patches but which can become invasive.  Without weed management, the understorey of this 
isolated patch of bush can be expected to further deteriorate as large exotic herbs and grasses replace 
the less vigorous native shrubs, herbs and sedges.  
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The EPA Position Statement No. 9 discusses environmental offsets as a way of mitigating 
environmental impacts when all other options have been exhausted (EPA 2004).  The bushland remnant 
at Site 16 may be a case for invoking environmental offsets provisions, in view of the poor prospects it 
faces if left alone, and the improbability of any landowner or leaseholder committing to long term weed 
management at the site.  The possibility of creating a similar or larger sized patch of like bushland 
nearby should therefore be investigated if the sand mining proposal is approved.  Such a patch would 
need to be contiguous with a larger remnant in order to put it in a more tenable situation than the 
existing Site 16 bushland.  The lower ground south of the large remnants at Sites 8 and 9 is currently 
under pasture but is excluded from the proposed clearing area for the mine.  Regeneration of these 
areas could be undertaken as an offset. 
 
Replacing the wetland values represented by Mullins Sumpland should be incorporated into the closure 
plan for the mine.  The siting of the wetland would depend on the post-mining landscape, but the 
removal of sand would bring the soil surface closer to the water table, creating larger areas of potential 
wetland habitat than exist at present. 

7. LIST OF PARTICIPANTS 

The following personnel of Mattiske Consulting Pty Ltd have been involved with this project: 
 
Principal Ecologist: Dr E. M. Mattiske 
 
Senior Botanist: Dr C. Hancock 
 
Botanists: Mr D. Marsh 
 Mr D. Rathbone 
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A1.
APPENDIX A: LIST BY FAMILY OF VASCULAR PLANTS RECORDED AT SANDSLOPE
                         (SITE 9), SPEEDWAY (SITE 16) AND MULLINS SUMPLAND, AUGUST 2005

NB:  * denotes introduced (weed) taxa

Family Species

POACEAE Amphipogon turbinatus
* Briza maxima
* Ehrharta longiflora
* Eragrostis curvula
* Holcus lanatus

Neurachne alopecuroidea
* Paspalum urvillei
* Pennisetum clandestinum

Tetrarrhena laevis

CYPERACEAE Baumea preissii subsp. laxa (ms)
Isolepis cernua var. setiformis

* Isolepis prolifera
Lepidosperma effusum
Lepidosperma leptostachyum
Lepidosperma longitudinale
Lepidosperma squamatum
Mesomelaena tetragona
Schoenus  ?lanatus
Schoenus  sp.
Tetraria capillaris
Tetraria octandra

RESTIONACEAE Desmocladus fasciculatus
Hypolaena exsulca

JUNCACEA * Juncus microcephalus
Juncus planifolius

DASYPOGONACEAE Dasypogon bromeliifolius
Kingia australis
Lomandra caespitosa
Lomandra nigricans
Lomandra odora
Lomandra sericea
Lomandra sonderi

XANTHORRHOEACEAE Xanthorrhoea ?brunonis
Xanthorrhoea gracilis
Xanthorrhoea preissii
Xanthorrhoea sp.



A2.
APPENDIX A: LIST BY FAMILY OF VASCULAR PLANTS RECORDED AT SANDSLOPE
                         (SITE 9), SPEEDWAY (SITE 16) AND MULLINS SUMPLAND, AUGUST 2005

NB:  * denotes introduced (weed) taxa

Family Species

ANTHERICACEAE Chamaescilla corymbosa
Sowerbaea laxiflora
Tricoryne elatior

COLCHICACEAE Burchardia umbellata

HAEMODORACEAE Conostylis juncea
Conostylis setigera
Haemodorum laxum

IRIDACEAE * Romulea flava var. minor
* Romulea rosea
* Watsonia meriana var. bulbillifera

ORCHIDACEAE Orchidaceae sp.
Pyrorchis nigricans

PROTEACEAE Adenanthos meisneri
Banksia attenuata
Banksia grandis
Grevillea quercifolia
Hakea ruscifolia
Persoonia elliptica
Xylomelum occidentale

LORANTHACEAE Nuytsia floribunda

AMARANTHACEAE Ptilotus manglesii

LAURACEAE Cassytha racemosa forma pilosa

DROSERACEAE Drosera erythrorhiza ?subsp. collina
Drosera ?intricata
Drosera pallida
Drosera stolonifera subsp. stolonifera

PITTOSPORACEAE Billardiera fraseri

MIMOSACEAE Acacia applanata
* Acacia longifolia subsp. longifolia

Acacia pulchella  var. glaberrima

CAESALPINIACEAE Labichea punctata



A3.
APPENDIX A: LIST BY FAMILY OF VASCULAR PLANTS RECORDED AT SANDSLOPE
                         (SITE 9), SPEEDWAY (SITE 16) AND MULLINS SUMPLAND, AUGUST 2005

NB:  * denotes introduced (weed) taxa

Family Species

PAPILIONACEAE Aotus gracillima
Bossiaea eriocarpa
Bossiaea ornata
Daviesia physodes
Gompholobium marginatum
Hovea trisperma

 Hovea trisperma var. grandiflora
Jacksonia furcellata
Jacksonia sternbergiana
Kennedia prostrata

* Lotus subbiflorus
* Ornithopus sativus

Sphaerolobium medium
* Trifolium repens var. repens

EUPHORBIACEAE Phyllanthus calycinus

DILLENIACEAE Hibbertia hypericoides
Hibbertia rupicola

MYRTACEAE Baeckea camphorosmae
Corymbia calophylla
Eucalyptus marginata subsp. marginata
Hypocalymma robustum
Melaleuca lateritia
Melaleuca preissiana
Melaleuca thymoides

HALORAGACEAE Gonocarpus hexandrus ?subsp. hexandrus

APIACEAE Pentapeltis peltigera
Xanthosia huegelii

SOLANACEAE * Solanum nigrum

RUBIACEAE Opercularia apiciflora
Opercularia echinocephala

LOBELIACEAE Lobelia alata

GOODENIACEAE Scaevola calliptera
Scaevola repens var. repens



A4.
APPENDIX A: LIST BY FAMILY OF VASCULAR PLANTS RECORDED AT SANDSLOPE
                         (SITE 9), SPEEDWAY (SITE 16) AND MULLINS SUMPLAND, AUGUST 2005

NB:  * denotes introduced (weed) taxa

Family Species

STYLIDIACEAE Stylidium ciliatum
Stylidium ?rhynchocarpum

ASTERACEAE * Arctotheca calendula
* Hypochaeris glabra

Lagenophora huegelii
* Sonchus asper
* Sonchus oleraceus

Trichocline spathulata



B1.

APPENDIX B: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, SITE 16 
                           AND MULLINS SUMPLAND, WAROONA IN OCTOBER 2003 (GHD) 
                           AND AUGUST 2005 (MATTISKE)
* denotes introduced taxon; ++ indicates dominant or subdominant taxon

Mullins 
sumpland

Taxa GHD Mattiske GHD Mattiske Mattiske
Acacia applanata + +

* Acacia longifolia subsp. longifolia +
Acacia pulchella var. glaberrima + +
Adenanthos meisneri + +
Agrostocrinum scabrum +
Amphipogon turbinatus  +  
Anigozanthos manglesii +
Aotus  gracillima +

* Arctotheca calendula +
Baeckea camphorosmae + +
Banksia attenuata + + +
Banksia grandis + + +
Baumea preissii subsp. laxa +
Billardiera fraseri +
Billardiera sp. +
Borya sphaerocephala +
Bossiaea eriocarpa + +
Bossiaea ornata + +
Brachysema sp. +

* Briza maxima + + +
Burchardia umbellata + + + +
Caesia micrantha +
Caladenia flava +
Cassytha racemosa forma pilosa +
Chamaescilla corymbosa + + +
Conostylis aculeata +
Conostylis juncea + +
Conostylis setigera + + +
Corymbia calophylla + + + +

1 Craspedia variabilis +
Cyathochaeta sp. +
Dasypogon bromeliifolius +
Daviesia physodes +
Desmocladus fasciculatus + + +
Desmocladus flexuosus +
Drosera erythrorhiza subsp. ?collina +
Drosera ?intricata +
Drosera macrantha + +
Drosera pallida + +
Drosera stolonifera subsp. stolonifera +

2 Drosera rosulata +
* Ehrharta longiflora +

Site 9 Site 16 



B2.

APPENDIX B: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, SITE 16 
                           AND MULLINS SUMPLAND, WAROONA IN OCTOBER 2003 (GHD) 
                           AND AUGUST 2005 (MATTISKE)
* denotes introduced taxon; ++ indicates dominant or subdominant taxon

Mullins 
sumpland

Taxa GHD Mattiske GHD Mattiske Mattiske

Site 9 Site 16 

* Eragrostis curvula +
Eucalyptus marginata subsp. marginata + ++ + ++
Gompholobium marginata +
Gompholobium knightianum +
Gompholobium tomentosum + +
Gonocarpus hexandrus subsp. ?hexandrus +
Grevillea quercifolia + +
Grevillea wilsonii +
Haemodorum ?discolor +
Haemodorum laxum + + + +
Hakea amplexicaulis + +
Hakea lissocarpha +
Hakea ruscifolia + +
Hibbertia hypericoides + + + +
Hibbertia ?rupicola +

* Holcus lanatus +
Hovea trisperma +
Hovea trisperma var. grandiflora +
Hybanthus floribundus +
Hypocalymma robustum + +

* Hypochaeris glabra + +
Hypolaena exsulca +
Isolepis cernua var. setiformis +

* Isolepis prolifera +
Jacksonia furcellata + +
Jacksonia spinosa +
Jacksonia sternbergiana + + +

* Juncus microcephalus +
Juncus planifolius +
Kennedia prostrata + + + +
Kingia australis + +
Kunzea pulchella +
Labichea punctata + + +
Lagenophora huegelii + +
Lepidosperma effusum ++
Lepidosperma gracile +
Lepidosperma leptostachya +
Lepidosperma longitudinale + ++

3 Lepidosperma squamatum + + + +
Lobelia alata +
Leschenaultia biloba +
Levenhookia sp. +



B3.

APPENDIX B: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, SITE 16 
                           AND MULLINS SUMPLAND, WAROONA IN OCTOBER 2003 (GHD) 
                           AND AUGUST 2005 (MATTISKE)
* denotes introduced taxon; ++ indicates dominant or subdominant taxon

Mullins 
sumpland

Taxa GHD Mattiske GHD Mattiske Mattiske

Site 9 Site 16 

Lomandra caespitosa +
Lomandra nigricans +
Lomandra odora +
Lomandra sericea + +
Lomandra sonderi + +

* Lotus subbiflorus +
Melaleuca scabra +
Melaleuca lateritia +
Melaleuca preissiana +
Melaleuca thymoides +
Mesomelaena tetragona + + +
Microtis sp. +
Neurachne alopecuroides +
Nuytsia floribunda + +
Opercularia apiciflora +
Opercularia echinocephala +
Opercularia vaginata +
Orchidaceae sp. +

* Ornithopus sativus +
* Paspalum urvillei +

Patersonia occidentalis +
* Pennisetum clandestiinum +

Pentapeltis peltigera + + +
Persoonia elliptica +
Phyllanthus calycinus + + +
Pimelea imbricata +
Ptilotus manglesii + +
Pyrorchis nigricans +

* Romulea flava var. minor +
* Romulea rosea + +

Scaevola calliptera + +
4 Scaevola repens var. repens + +

Scaevola pilosa +
Schoenus ?lanatus +
Schoenus sp. +

* Solanum nigrum +
* Sonchus asper +
* Sonchus oleraceus +

Sowerbaea laxiflora + +
Sphaerolobium medium + +

5 Sphaerolobium pilosa +
Stylidium brunonianum +



B4.

APPENDIX B: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, SITE 16 
                           AND MULLINS SUMPLAND, WAROONA IN OCTOBER 2003 (GHD) 
                           AND AUGUST 2005 (MATTISKE)
* denotes introduced taxon; ++ indicates dominant or subdominant taxon

Mullins 
sumpland

Taxa GHD Mattiske GHD Mattiske Mattiske

Site 9 Site 16 

Stylidium ciliatum +
Stylidium ?rhynchocarpum +
Synaphea ?gracillima +
Tetraria capillaris + +
Tetraria octandra ++ ++
Tetrarrhena laevis + + +
Thelymitra sp. (yellow) +
Thysanotus sparteus +
Trichocline spathulatum +
Tricoryne elatior +

* Trifolium repens  var. repens +
* Ursinia anthemoides +
* Watsonia meriana var. bulbilifera +

Xanthorrhoea gracilis + ++ +
Xanthorrhoea preissii + ++
Xanthorrhoea sp. +
Xanthosia huegelii + +
Xylomelum occidentale + + + +

1 Previously known as Craspedia glauca
2 Referred to as Drosera rosea  by GHD
3 Referred to as Lepidosperma angustatum  in Gibson et al . (1994)
4 Referred to as Scaevola paludosa  by GHD
5 Not listed in FloraBase but included in similarity coefficient calculations on the assumption that 
it is not a species typical of community types 3b or 20b.



C1.
APPENDIX C: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, 
                       SITE 16 AND MULLINS SUMPLAND, WAROONA, AUGUST 2005 

* denotes introduced taxon; ++ indicates dominant or subdominant species

Mullins
Taxa Q9-1 Q9-2 opp. Q16-1 Q16-2 opp. sumpland
Acacia applanata + + + +

* Acacia longifolia subsp. longifolia +
Acacia pulchella var. glaberrima +
Adenanthos meisneri +
Amphipogon turbinatus +
Aotus  gracillima +

* Arctotheca calendula +
Baeckea camphorosmae +
Banksia attenuata +
Banksia grandis +
Baumea preissii subsp. laxa (ms) +
Billardiera fraseri +
Bossiaea eriocarpa +
Bossiaea ornata +

* Briza maxima + + +
Burchardia umbellata + + +
Cassytha racemosa forma pilosa +
Chamaescilla corymbosa + + +
Conostylis juncea + +
Conostylis setigera + +
Corymbia calophylla + + +
Dasypogon bromeliifolius + +
Daviesia physodes +
Desmocladus fasciculatus + + +
Desmocladus flexuosus
Drosera erythrorhiza subsp. ?collina + +
Drosera ?intricata +
Drosera pallida +
Drosera stolonifera subsp. stolonifera +

* Ehrharta longiflora +
* Eragrostis curvula + +

Eucalyptus marginata subsp. marginata ++ ++ ++ ++
Gompholobium marginata +
Gonocarpus hexandrus subsp. ?hexandrus +
Grevillea quercifolia +
Haemodorum laxum + + + +
Hakea ruscifolia +
Hibbertia hypericoides + +
Hibbertia ?rupicola +

* Holcus lanatus +
Hovea trisperma +
Hovea trisperma var. grandiflora +
Hypocalymma robustum +

Site 9 Site 16



C2.
APPENDIX C: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, 
                       SITE 16 AND MULLINS SUMPLAND, WAROONA, AUGUST 2005 

* denotes introduced taxon; ++ indicates dominant or subdominant species

Mullins
Taxa Q9-1 Q9-2 opp. Q16-1 Q16-2 opp. sumpland

Site 9 Site 16

* Hypochaeris glabra + + + + +
Hypolaena exsulca + +
Isolepis cernua var. setiformis +

* Isolepis prolifera +
Jacksonia furcellata +
Jacksonia sternbergiana +

* Juncus microcephalus +
Juncus planifolius +
Kennedia prostrata + +
Kingia australis +
Labichea punctata + +
Lagenophora huegelii + +
Lepidosperma effusum ++
Lepidosperma leptostachyum + +
Lepidosperma longitudinale ++

3 Lepidosperma squamatum + + +
Lobelia alata +
Lomandra caespitosa +
Lomandra nigricans +
Lomandra odora + +
Lomandra sericea +
Lomandra sonderi + + +

* Lotus subbiflorus +
Melaleuca lateritia +
Melaleuca preissiana +
Melaleuca thymoides +
Mesomelaena tetragona + + +
Neurachne alopecuroidea +
Nuytsia floribunda +
Opercularia apiciflora + +
Opercularia echinocephala +
Orchidaceae sp. +

* Ornithopus sativus +
* Paspalum urvillei +
* Pennisetum clandestinum +

Pentapeltis peltigera + +
Persoonia elliptica +
Phyllanthus calycinus +
Ptilotus manglesii + +
Pyrorchis nigricans +

* Romulea flava var. minor + +
* Romulea rosea + +

Scaevola calliptera +



C3.
APPENDIX C: SUMMARY OF VASCULAR PLANT TAXA RECORDED AT SITE 9, 
                       SITE 16 AND MULLINS SUMPLAND, WAROONA, AUGUST 2005 

* denotes introduced taxon; ++ indicates dominant or subdominant species

Mullins
Taxa Q9-1 Q9-2 opp. Q16-1 Q16-2 opp. sumpland

Site 9 Site 16

4 Scaevola repens var. repens +
Schoenus ?lanatus +
Schoenus sp. +

* Solanum nigrum +
* Sonchus asper +
* Sonchus oleraceus +

Sowerbaea laxiflora + +
Sphaerolobium medium + +
Stylidium ciliatum + +
Stylidium ?rhynchocarpum +
Tetraria capillaris + + +
Tetraria octandra ++ ++ ++ ++
Tetrarrhena laevis + +
Trichocline spathulata + +
Tricoryne elatior +

* Trifolium repens  var. repens +
* Watsonia meriana var. bulbillifera +

Xanthorrhoea gracilis + ++
Xanthorrhoea preissii ++ +
Xanthorrhoea sp. + +
Xanthosia huegelii + + +
Xylomelum occidentale + + +
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APPENDIX D: PHOTOGRAPHS OF SAMPLING SITES, WAROONA, AUGUST 2005

Site 9 (Sandslope) Quadrat 9-1

Site 9 (Sandslope) Quadrat 9-2
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APPENDIX D: PHOTOGRAPHS OF SAMPLING SITES, WAROONA, AUGUST 2005

Site 16 (Speedway) Quadrat 16-1

Site 16 (Speedway) Quadrat 16-2
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Mullins Sumpland
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