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Executive Summary 
Plantecology Consulting was commissioned by Lundstrom Environmental on behalf of B & J 
Catalano to undertake a reconnaissance vegetation survey at the Donningtons Quarry, 4884 Gt 
Northern Highway, Chittering. The site consisted of two separate areas covering approximately 
55 ha. The purpose of the survey was to inform the proposed expansion of an active quarry. 

The field survey was conducted by two botanists from Plantecology Consulting on the 31st

October and 1st November 2019. The site was traversed on foot and a search made for 
conservation significant flora. A detailed survey of the vegetation was undertaken at eleven 100 
m2 sampling plots (10m x 10m quadrats) and four recce plots, which are used to record the 
structure, condition and dominants in a patch. The sampling plots were selected to adequately 
sample the flora within a stand. Plots were positioned to sample a representative and 
homogeneous (i.e. not located in transitional areas between communities) area of each 
community. The location of each corner of a plot was recorded with a hand-held GPS unit and a 
photograph of the plot taken looking inward to the quadrat. All vascular plant species were 
recorded and an estimate of the Foliage Projective Cover (FPC) percentage was made for each 
species.  

A total of 114 native and 13 non-native (exotic) taxa were recorded within the site, representing 
41 families and 93 genera. The dominant families containing mostly native taxa were Fabaceae 
(18 native taxa), Myrtaceae (10 native taxa), and Proteaceae (10 native taxa). Most exotic species 
were grasses (Poaceae, 7 exotic taxa).  

No Threatened Flora pursuant to the Biodiversity Conservation Act (2016) nor the EPBC Act
(1999) were recorded during the survey. One species listed as Priority Flora by the PWS was 
recorded during the survey. Haemodorum loratum (P3) was recorded at most sites, being absent 
from only one sampling plot in intact native vegetation stands. The species was ubiquitous 
throughout the site and too numerous to count, but the population is estimated to be in the 
thousands. 

The survey identified two plant communities within the site: 

Eucalyptus marginata – Corymbia calophylla Low Woodland  

Low woodland of Eucalyptus marginata and Corymbia calophylla with occasional Eucalyptus 
wandoo subsp. wandoo over shrubland of Xanthorrhoea preissii, Hibbertia hypericoides and 
Grevillea synapheae subsp. synapheae over herbland of Mesomelaena graciliceps, Haemodorum 
loratum (P3) and Banksia dallanneyi var. dallanneyi on gravelly loamy sands on laterite. 

Eucalyptus accedens – Eucalyptus marginata – Corymbia calophylla low woodland  

Low open woodland of Eucalyptus accedens – Eucalyptus marginata – Corymbia calophylla with 
Eucalyptus wandoo subsp. wandoo over shrubland of Xanthorrhoea preissii and Hakea lissocarpha
over herbland of Mesomelaena graciliceps, Mesomelaena tetragona and Haemodorum loratum 
(P3) in brown gravelly loams on laterite. 

The vegetation condition within the site reflects past land practices with stands that have been 
allowed to regenerate or not been sown to pasture in the past being in ‘Very’ Good’ condition, and 
stands that have been accessible to stock grazing in poorer condition. Most of Area 1 is in ‘Very 
Good’ condition. The southern portion of Area 1 is mostly ‘Degraded’ or ‘Completely Degraded’, 
with the mid – and understoreys either highly altered or absent. The vegetation within the 
southern stand of Area 2 is mostly in ‘Very Good’ condition, with some alteration to the structure 
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but few invasive weeds. The northern portion of Area 2, which is in another paddock, has been 
more accessible to stock. It is mostly ‘parkland cleared’ and in a ‘Completely Degraded’ condition. 

Thirteen of the taxa recorded during the survey are exotics (weeds), none of which are Declared 
Pests under the Biosecurity and Agriculture Management Act 2007.

Vegetation complex mapping for the southwest forests indicates the entire site is likely a part of 
the Yalanbee 6 vegetation complex, which has retained over 52% of its original pre-European 
extent. 

The intact vegetation stands of Eucalyptus marginata – Corymbia calophylla woodlands would 
still represent areas of local significance as the site is situated in a landscape fragmented by rural 
activity and supports a sizeable population of Priority Flora.  
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1 Introduction 

Plantecology Consulting was commissioned by Lundstrom Environmental on behalf of B & J 
Catalano to undertake a reconnaissance vegetation survey at the Donningtons Quarry, 4884 Gt 
Northern Highway, Chittering, which is bounded by Great Northern Highway, Maddern Rd and 
Blue Plains Rd (the site), in the Shire of Chittering (Figure 1). The site consisted of two separate 
areas for assessment, of which, Areas 1 and 2 (covering approximately 55 ha) are the subject of 
this report. Areas 1 and 2 required a detailed survey and will be discussed in a separate report. 
The purpose of the survey was to inform the proposed expansion of an active quarry. 

1.1 Purpose 

The purpose of the survey was to provide a detailed assessment of botanical values within the 
site, which could then inform the development process regarding future expansion of quarrying 
activity.  

The objectives of the survey were to: 

Undertake a detailed flora and vegetation survey in accordance with the Environmental 
Protection Authority‘s (EPA) Technical Guidance: Flora and Vegetation Survey for 
Environmental Impact Assessment (2016).   

Identify the presence of any Threatened Ecological Communities (TECs) and Priority 
Ecological Communities (PECs); 

Undertake a systematic search for all vascular plant taxa present; and 

Record the locations and numbers present of any Threatened Flora and Priority Flora. 

1.2 Existing Environment 

The site is currently being used for gravel extraction and was previously used for stock grazing. 
As a result, much of the site has been ‘parkland cleared’ and part of Area 1 has been cleared and 
allowed to regenerate as evidenced by the presence of unburnt windrows and the even-aged trees 
(Plate 1). The southern portion of Area 2 also supports a stand of intact native vegetation. The 
northern part of Area 2 has been largely cleared leaving a few copses of vegetation, mostly on 
breaks of slope where lateritic caprock is exposed at the surface.  

1.3 Climate 

The Chittering area experiences a dry Mediterranean climate of hot dry summers and cool wet 
winters. Long-term climatic averages indicate the site is located in an area of moderate to high 
rainfall, receiving 655.1 mm on average annually (data for Pearce RAAF, station number 9053, 
the nearest currently reporting station; Bureau of Meteorology 2019) with the majority of rainfall 
received between May and August.  The area experiences rainfall on an average of 107 days per 
year. Mean maximum temperatures range from 17.9 C in July to 33.5 C in January. Mean 
minimum temperatures range from 8.2 C in August to 17.5 oC in February. 

1.4 Soils 

The Atlas of Australian Soils maps the soils for the site as Map Units JZ2 and Wd9 (Natural 
Resource Information Centre 1991). Area 1 occurs on Map Unit JZ2, which comprises a dissected 
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plateau with a gentle to moderately undulating relief, and with broad swampy drainage-ways and 
basins. It is characterized by lateritic gravels and block laterite. The chief soils are ironstone 
gravels on ridges and slopes with sandy and earthy matrices overlying duricrusts of recemented 
ironstone gravels and/or vesicular laterite. Leached sands are a feature of the drainage-ways and 
basins. 

Area 2 occurs on Map Unit Wd9, which comprises broad valleys and undulating interfluvial areas 
with some discontinuous breakaways and occasional mesas. Lateritic materials mantle the area 
and the chief soils are sandy acidic yellow mottled soils containing much ironstone gravel in the 
A horizons. 

1.5 Conservation Significant Flora 

Under the Biodiversity Conservation Act 2016 (‘BC Act’), the Minister for the Environment 
produces a gazetted list of Threatened Flora under three categories: Critically Endangered, 
Endangered and Vulnerable. The Parks and Wildlife Service (PWS) also produces a list of Priority 
Flora that have not been assigned statutory protection under the BC Act but may be under some 
degree of threat (PWS 2019a). The PWS recognises four Priority Flora levels.  The definitions for 
each category of Threatened and Priority Flora are shown in Appendix E.  

As well as protection under State legislation, selected flora are also afforded statutory protection 
at a Federal level pursuant to the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act).  The EPBC Act provides for the protection of Threatened species, pursuant to 
Schedule 1 of the Act, and are defined as “Critically Endangered”, “Endangered”, “Vulnerable” or 
“Conservation Dependent” under Section 179. Definitions of these categories are shown in 
Appendix E. Any action likely to have a significant impact on a species listed under the EPBC Act 
requires approval from the Commonwealth Minister for Sustainability, Environment, Water, 
Population and Communities. 

A search of the DBCA database of Threatened and Priority Flora returned a list of 29 taxa with the 
potential to occur within the site (Table 1). Of these taxa, six are listed as Threatened under the 
BC Act. Thelymitra stellata is an orchid that occurs in gravel and lateritic loams and flowers from 
October to November. The timing of the survey should, therefore, be appropriate to detect this 
species. The other Threatened taxa are perennial shrubs and should be observable in all seasons. 
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1.6 Conservation Significant Communities 

The PWS defines an ecological community as “a naturally occurring assemblage that occurs in a 
particular type of habitat” (PWS 2019b). A Threatened Ecological Community (TEC) is one that 
has declined in area or was originally limited in distribution. Uncommon ecological communities 
that do not strictly meet TEC defined criteria, or are inadequately defined, are listed by the PWS 
as a Priority Ecological Community (PEC). Definitions of the categories of Threatened and Priority 
Ecological Communities are given in Appendix E. 

As well as protection under State legislation, selected ecological communities are also afforded 
statutory protection at a Federal level pursuant to the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). The EPBC Act provides for the protection of TECs, which are 
listed under section 181 of the Act, and are defined as “Critically Endangered”, “Endangered” or 
“Vulnerable” under Section 182. Similar to flora listed under the EPBC Act, any action likely to 
have a significant impact on a TEC listed under the EPBC Act requires Commonwealth approval. 

A search of the Department of Biodiversity, Conservation and Attractions (DBCA) databases of 
Threatened and Priority Ecological Communities (TECs and PECs) identified two conservation-
coded community types and two sub-types with the potential to occur within the site. These were: 

Banksia attenuata woodlands over species rich dense shrublands (floristic community 
type SCP 20a), listed as an Endangered TEC; and 

Banksia-dominated woodlands of the Swan Coastal Plain IBRA region, listed as 
Endangered under Commonwealth legislation and includes the State-listed PECS: 

o Swan Coastal Plain Banksia attenuata – Banksia menziesii woodlands (FCT 23b); 
and 

o Banksia woodland of the Gingin area restricted to soils dominated by yellow to 
orange sands.

1.7 Ecological Linkages 

Ecological linkages are important conservation tools that allow the movement of fauna, flora and 
genetic material between areas of remnant habitat. The movement of fauna and the exchange of 
genetic material between vegetation remnants improves the viability of those remnants by 
allowing greater access to breeding partners, food sources, refuge from disturbances such as fire 
and maintains the genetic diversity of plant communities and populations. The vegetation stands 
within the site form part of a north – south local ecological linkage. Local ecological linkages seek 
to improve the viability of local natural areas by providing connections to other local or regionally 
significant natural areas and regional ecological linkages (Shire of Chittering 2010).

1.8 Vegetation Complexes 

Vegetation complexes are a series of plant communities forming a regularly repeating pattern 
associated with a particular soil unit (Government of Western Australia 2000). Two vegetation 
complexes have been mapped as potentially occurring within the site. Area 2 occupies part of the 
Mogumber Complex – South, which is described as open woodlands of Corymbia calophylla with 
various admixtures of Eucalyptus marginata, Eucalyptus todtiana and Banksia species (Webb et 
al. 2016). Mogumber Complex – South has been mapped as a Swan Coastal Plain vegetation 
complex and has 38% of its original 14 800 ha pre-European extent remaining (Webb et al. 2016). 
Area 1 has been mapped as being part of the Yalanbee 6 vegetation complex, which are woodlands 
of Eucalyptus wandoo - Eucalyptus accedens, and occasionally open forest of Eucalyptus marginata
- Corymbia calophylla on lateritic uplands and breakaway landscapes (Webb et al. 2016). The 
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South West Vegetation Complex Statistics Report (Webb et al. 2016) states that over 92 800 ha 
of the Yalanbee 6 complex remains, representing over 52% of its original pre-European extent. 
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2 Methods 

2.1 Field Survey 

The field survey was conducted by two botanists from Plantecology Consulting on the 31st

October and 1st November 2019. The site was traversed on foot and search made for conservation 
significant flora. A detailed survey of the vegetation was undertaken at eleven 100 m2 sampling 
plots (10m x 10m quadrats) and four recce plots, which are used to record the structure, 
condition and dominants in a patch. The sampling plots selected to adequately sample the flora 
within a stand (Figure 2). Plots were positioned to sample a representative and homogeneous 
(i.e. not located in transitional areas between communities) area of each community. The location 
of each corner of a plot was recorded with a hand-held GPS unit and a photograph of the plot 
taken looking inward to the quadrat. All vascular plant species were recorded and an estimate of 
the Foliage Projective Cover (FPC) percentage was made for each species.  

Environmental data recorded included topographic position, aspect, slope, soil colour and texture 
class, rock outcropping, litter cover as well as the degree of disturbance and an estimate of the 
time since the last fire event.  The condition of the vegetation of the site was assessed to assist in 
determining the conservation values of the site.  The vegetation condition was rated according to 
Keighery (1994), a vegetation condition scale commonly used in the metropolitan and southwest 
regions. The categories are listed and defined in Table 2. Data on the vegetation structure was 
also recorded and included the height of the three main strata and the dominant species within 
each stratum. The vegetation structural description follows that of the National Vegetation 
Information System (Thackway et al. 2006).  

All plant specimens collected during the field survey were dried, pressed and then sorted in 
accordance with requirements of the Western Australian Herbarium.  Identification of specimens 
occurred through comparison with named material and through the use of taxonomic keys. 
Taxonomic determinations were made using reference material at the Western Australian State 
Herbarium.  Taxa names utilise the current terminologies from FloraBase (2019). Family names 
utilise the revised phylogeny of the Angiosperm Phylogeny Group - APGIII (FloraBase 2019).  

2.1 Study Limitations and Survey Effort 

Various factors can limit the effectiveness of a vegetation survey.  Pursuant to EPA Technical 
Guidance: Flora and Vegetation Survey for Environmental Impact Assessment (EPA 2016), these 
factors have been identified and their potential impact on the effectiveness of the survey has been 
assessed (Table 3).   

The survey was undertaken end of October and beginning of November 2019 and would likely 
have intercepted the flowering period of annuals of conservation concern with the potential to 
occur within the site. However, the spring of 2019 was much drier than normal, which may have 
affected the flowering of some species. 
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Grevillea synapheae subsp. synapheae over herbland of Mesomelaena graciliceps, Haemodorum 
loratum (P3) and Banksia dallanneyi var. dallanneyi on gravelly loamy sands on laterite. 

This unit occurs on the crests and flats on top of lateritic uplands in Area 1 and Area 2. Other 
common species include Banksia bipinnatifida subsp. multifida, Philotheca spicata, Mesomelaena 
tetragona, Desmocladus fasciculatus, Lepidosperma pubisquameum, Hibbertia lasiopus, Tetraria 
octandra and Conostylis setosa.

Eucalyptus accedens – Eucalyptus marginata – Corymbia calophylla low woodland (Plate 4) 

Low open woodland of Eucalyptus accedens – Eucalyptus marginata – Corymbia calophylla with 
Eucalyptus wandoo subsp. wandoo over shrubland of Xanthorrhoea preissii and Hakea lissocarpha
over herbland of Mesomelaena graciliceps, Mesomelaena tetragona and Haemodorum loratum 
(P3) in brown gravelly loams on laterite. 

This unit occurs at the break of slopes and on upper slopes with exposed or shallow lateritic 
caprock. Other common species include Lepidosperma pubisquameum, Tricoryne elatior, 
Babingtonia camphorosmae and Acacia applanata

3.2.2 Vegetation Condition 

The vegetation condition within the site reflects past land practices with stands that have been 
allowed to regenerate or not been sown to pasture in the past being in ‘Very’ Good’ condition, and 
stands that have been accessible to stock grazing in poorer condition. Most of Area 1 is in ‘Very 
Good’ condition (Figure 3). This area appears to have been cleared but not converted to pasture 
as there are still unburnt windrows present in the woodland. Also, the trees were of similar height 
and diameter indicating they are even-aged. The vertical structure of the vegetation is, therefore, 
regenerating and the density of the understorey has prevented colonisation from invasive weed 
species.  

The southern portion of Area 1 is mostly ‘Degraded’ or ‘Completely Degraded’, with the mid – and 
understoreys either highly altered or absent (Plate 5). The core of the vegetation remnant in this 
part of Area 1 has retained its basic structure and is ‘Good’ condition and the weeds present were 
not in high abundance. 

The vegetation within the southern stand of Area 2 is mostly in ‘Very Good’ condition, with some 
alteration to the structure but few invasive weeds. Condition deteriorates toward the eastern end 
of the stand as the understorey has been invaded by pasture grasses. The northern portion of 
Area 2, which is in another paddock, has been more accessible to stock. It is mostly ‘parkland 
cleared’ and in a ‘Completely Degraded’ condition. Three remnant stands have retained some of 
their original structure, two of which are in ‘Good’ condition (Plate 6). The third occurs on 
exposed lateritic rocks at a break in slope that hasn’t previously supported pasture and is still in 
‘Very Good’ condition, although the understorey is more open than patches that have not been 
grazed (Plate 7).  

3.2.3 Weeds 

Thirteen of the taxa recorded during the survey are exotics (weeds), none of which are Declared 
Pests under the Biosecurity and Agriculture Management Act 2007. The most abundant weeds 
were pasture grasses recorded in the more degraded areas of the site. 
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4 Discussion 

4.1 Flora 

No species of Threatened Flora were recorded during the survey. One species of Priority Flora 
was recorded from most sites within the Eucalyptus marginata – Corymbia calophylla Low 
Woodland. Haemodorum loratum (P3) occurs from Eneabba to Perth on the eastern side of the 
Swan Coastal Plain and adjacent slopes of the Dandaragan Plateau. Its usual habitat is in grey and 
yellow sands in low heath, and eucalypt and banksia woodlands. The soil within the Eucalyptus 
marginata - Corymbia calophylla woodland within the site was generally grey loamy sands to 
brown sandy loams, all over laterite. The local population was estimated to be well in excess of a 
thousand plants and due to its size, that few individuals were flowering at the time of the survey 
and that Haemodorum paniculatum was identified from the reconnaissance survey of Areas 3 – 6 
(Plantecology Consulting 2019), it was considered unviable to do an accurate census during the 
current survey. Although the basal leaves of Haemodorum paniculatum are narrower than 
Haemodorum loratum, a survey when both species were flowering would present the best 
opportunity of an accurate census of the latter species.   

4.2 Plant Communities  

Eucalyptus marginata – Corymbia calophylla low woodland is generally in ‘Very Good’ condition 
where stock have been excluded, but some parts of this are degrading from invasion by pasture 
grasses. All areas of this vegetation unit in ‘Very Good’ condition appear to have been cleared in 
the past, but the substrate was mostly left intact. This has allowed the native vegetation to 
regenerate without a strong invasion of exotic grasses and other weeds. Descriptively, this unit 
aligns with S18 ‘Eucalyptus marginata – Corymbia calophylla woodlands on laterites’ 
(Department of Environmental Protection 1996). 

Intact remnants of Eucalyptus accedens – Eucalyptus marginata – Corymbia calophylla low 
woodland in Area 2 are either in ‘Very Good’ or ‘Good’ condition. However, most of this unit in 
Area 2 has been ‘parkland cleared’ or converted to pasture. Descriptively, this unit aligns to S8 
‘Eucalyptus wandoo woodlands (Scarp)’ (Department of Environmental Protection 1996). Neither 
vegetation type identified in this survey is listed as a PEC. 

Mapping of vegetation complexes for the Swan Coastal Plain places much of the Area 2 within the 
Mogumber Complex – South, which is described as open woodlands of Corymbia calophylla with 
various admixtures of Eucalyptus marginata, Eucalyptus todtiana and Banksia species (Webb et 
al. 2016). This description does not accurately describe the vegetation for Area 2 and is likely due 
to variance from the scale of mapping as the site straddles the boundary between the vegetation 
complex mapping for the Swan Coastal Plain and that of the southwest forests. Vegetation 
complex mapping for the southwest forests indicates the entire site is likely a part of the Yalanbee 
6 vegetation complex. The South West Vegetation Complex Statistics Report (Webb et al. 2016) 
states that over 92 800 ha of the Yalanbee 6 complex remains, representing over 52% of its 
original pre-European extent. Therefore, the remnant vegetation within the site represents a 
vegetation type with more than 30% of its original extent remaining.  

The intact vegetation stands of Eucalyptus marginata – Corymbia calophylla woodlands would 
still represent areas of local significance as the site is situated in a landscape fragmented by rural 
activity and supports a sizeable population of Priority Flora. The generally poor condition of the 
native vegetation remnants in the northern part of Area 2, however, means they are unlikely to 
be considered a critical asset to the conservation estate. 
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5 Summary  

One species of Priority Flora was recorded from within the site. The local population of 
Haemodorum loratum (P3) is estimated to be well in excess of a thousand plants and the 
vegetation where it occurs can be considered locally significant.  

Neither the Eucalyptus marginata – Corymbia calophylla woodland nor the Eucalyptus accedens – 
Eucalyptus marginata – Corymbia calophylla low woodland are listed as PECs. The vegetation 
complex within the site (Yalanbee 6) has retained over 50% of its original pre-European extent. 

The vegetation condition of the site varies from ‘Completely Degraded’ in pasture and parkland 
cleared areas to ‘Very Good’ in intact woodland that supports few invasive weed species.  
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Figures 

Figure 1: Locality Plan Donningtons Quarry Flora and Vegetation Survey 

Figure 2: Plant Communities Donningtons Quarry Flora and Vegetation Survey 

Figure 3: Vegetation Condition Donningtons Quarry Flora and Vegetation Survey 



Plates 



Plate 1: View of unburnt windrows in Area 1 within Eucalyptus marginata – Corymbia 
calophylla woodland 

Plate 2: View of Eucalyptus marginata – Corymbia calophylla woodland at Plot 1-3 (Area 
1). 



Plate 3: View of Eucalyptus marginata – Corymbia calophylla woodland at Plot 2-2 (Area 
2). 

Plate 4: View of Eucalyptus accedens – Eucalyptus marginata – Corymbia calophylla low 
woodland at Plot 2-3 (Area 2). 



Plate 5: View of parkland cleared vegetation at Plot 1-9 (Area 1). 

Plate 6: View of ‘Good’ condition vegetation at Plot 2-5 (Area 2) 



Plate 7: View of ‘Very Good’ condition vegetation at Plot 2-4 (Area 2). 



Appendix A 
List of flora recorded within the survey area 

NB: * indicates introduced flora 











Appendix B 

Sampling plot raw data 

NB: Only taxa recorded within sampling plots included in table. 









Appendix C 

Sampling Plot Environmental Data and Vegetation Structural Data 
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