
 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (s266B)  

Approved Conservation Advice for 
Proteaceae Dominated Kwongkan Shrublands of the southeast coastal floristic province 

of Western Australia 
 

1. The Threatened Species Scientific Committee (the Committee) was established under the 
EPBC Act and has obligations to present advice to the Minister for the Environment (the 
Minister) in relation to the listing and conservation of threatened ecological communities, 
including under sections 189, 194N and 266B of the EPBC Act. 

2. The Committee provided its advice on the Proteaceae Dominated Kwongkan Shrublands of 
the southeast coastal floristic province of Western Australia ecological community to the 
Minister as a draft of this approved conservation advice. In 2014, the Minister accepted the 
Committee’s advice, adopting it as the approved conservation advice.  

3. The Minister amended the list of threatened ecological communities under section 184 of 
the EPBC Act to include the Proteaceae Dominated Kwongkan Shrublands of the southeast 
coastal floristic province of Western Australia ecological community in the endangered 
category. It is noted that elements of the ecological community are also on the Western 
Australian list of threatened ecological communities. 

4. The nomination and a draft description for this ecological community were made available 
for expert and public comment for a minimum of 30 business days. The Committee and 
Minister had regard to all public and expert comment that was relevant to the consideration 
of the ecological community.   

5.  This approved conservation advice has been developed based on the best available 
information at the time it was approved; this includes scientific literature, advice from 
consultations, existing plans, records or management prescriptions for this ecological 
community.  
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1. DESCRIPTION OF THE ECOLOGICAL COMMUNITY 
The ecological community is generally kwongkan / kwongan1 shrubland, ranging from sparse 
to dense, thicket-forming, where Proteaceaeous species2

1.1 Name of the ecological community 

 form a significant component. It is 
confined to the southeast botanical province of Western Australia (sensu Hopper and Gioia, 
2004) and primarily occurs on sandplains and marine plains and lower to upper slopes and 
ridges, as well as uplands across this region.  

This advice follows the assessment of a public nomination to list the ‘Obligate seeding 
Proteaceae dominated shrublands and kwongan of the Esperance Sandplains’ as a threatened 
ecological community under the EPBC Act.  

It is recommended that the ecological community be named Proteaceae dominated kwongkan 
shrublands of the southeast coastal floristic province of Western Australia (hereafter 
referred to as Proteaceae Dominated Kwongkan Shrubland). The name best describes the 
dominant component, structure and location that characterise the ecological community. The 
use of Kwongkan in the name represents that much of the ecological community is generally 
known by this name. However, refer to the Key diagnostic characteristics, page 7, to identify 
the ecological community as described. 

1.2 Location and Physical environment 
The ecological community is located within the southeast coastal floristic province (sensu 
Hopper and Gioia, 2004; relating to South West Australian Phytogeographic Boundaries). 
Within this province the ecological community occurs predominantly within the Esperance 
Sandplains bioregion and adjacent parts of the Mallee and Jarrah Forest bioregions of south 
west Western Australia (Interim Biogeographic Regionalisation of Australia (IBRA) V7). 
There may also be possible occurrences close to the border of adjoining IBRA bioregions and 
on offshore islands of the Recherche Archipelago. This floristic province forms a distinct centre 
of species richness and endemism associated with the evolutionary history of the region, 
notably a stable geological history and a history of isolation (Hopper, 1979). 

The ecological community typically occurs in low nutrient soils on sandplains and marine 
plains and lower to upper slopes and ridges, as well as uplands across its range. On the 
sandplains, the ecological community typically occurs on duplex soils and deep to shallow 
soils. On quartzite (e.g. The Barrens, Stirlings and Russell Range) and greenstone ranges (e.g. 
Ravensthorpe Range), it typically occurs on sandy soils to clay loam, gravelly loam and loam 
(Comer et al., 2001a; Comer et al., 2001b).  

Together with soil type, rainfall is a key factor in influencing the distribution of the ecological 
community. Rainfall increases from east to west and north to south, typically within a 300 to 
800 mm annual rainfall range. Further north and east rainfall is typically too low, and further 
west rainfall is too high. The southern mainland (and offshore islands) coast determines the 
southern boundary of the ecological community. 

The region in which the ecological community occurs has been described in terms of 13 
ecodistricts/ecozones (hereafter referred to as ecodistricts), based on similarities in physical and 

                                                 
1 Kwongkan / kwongan – a type of heathland found on the coastal plains of Western Australia. The name is 
derived from language of the Nyungar /Noongar people. Alternative spellings of the word exist. However 
kwongkan is used in this document, following contemporary orthographies (Douglas, 1976; Whitehurst, 1992; 
Dench, 1994; Wheatbelt NRM, 2009). Kwongkan is a subset of the broader term shrubland. 
2 Family Proteaceae – Includes genera such as Adenanthos, Banksia, Grevillea, Hakea, Isopogon, Lambertia. 
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biological patterns of geology, climatic history, drainage patterns, major soil systems and 
existing native vegetation types (McQuoid, 2004). The ecological community is known to 
occur in all of these ecodistricts (ecodistricts are listed in Table E2, page 54). 

1.3 Vegetation 
The ecological community comprises shrublands, sometimes with a mallee woodland canopy 
present. The height of the shrub layer may be tall (over 3 m), medium (2 – 3 m) or low (< 2 m). 
Where present, a multi-stemmed eucalypt canopy (mallee3

The shrub layer is characterised by a dominance of taxa from the family Proteaceae, and has 
high floristic richness, and a high degree of localised endemism (

) may rise over the shrubland, but 
the composition of the shrub layers is generally independent of mallee eucalypt presence. One 
or a few mallee eucalypt species are generally present, and the structure and density of this 
mallee canopy varies with factors such soil depth and rainfall, and ranges from dense to very 
sparse. 

Comer et al., 2001a; Comer et 
al., 2001b; Hopper and Gioia, 2004; McQuoid, 2004; Barrett et al., 2009; Gilfillan et al., 2009). 
Therefore, although there are widespread species within the ecological community, a high 
degree of variation in composition occurs even within ecodistricts, and considerable turnover of 
species can occur over very short distances (Hopper and Gioia, 2004; Barrett et al., 2009; 
Gilfillan et al., 2009).  

Widespread Proteaceae species within the ecological community include Adenanthos cuneatus 
(coastal jugflower), Banksia alliacea, B. armata (prickly dryandra), B. baxteri (Baxter's 
banksia), B. cirsioides, B. coccinea (scarlet banksia), B. media (southern plains banksia), 
B. nutans (nodding banskia), B. obovata (wedge-leaved dryandra), B. sessilis (parrot bush), B. 
speciosa (showy banksia), B. tenuis, Hakea cucullata (hood-leaved or scallop hakea), 
H. corymbosa (cauliflower hakea), H. denticulata, H. ferruginea, H. obliqua (needles and 
corks), H. pandanicarpa, and Lambertia inermis (chittick). 
Widespread species from other families include Beaufortia empetrifolia (Myrtaceae), 
Calothamnus gracilis (Myrtaceae), Melaleuca striata (Myrtaceae), Taxandria spathulata 
(Myrtaceae) and Xanthorrhoea platyphylla (Xanthorrhoeaceae). Typical mallee eucalypts 
within the ecological community include Eucalyptus acies (woolburnup mallee), 
E. buprestium, E. decipiens, E. doratoxylon (spearwood mallee), E. ecostata, E. extrica, 
E. lehmannii (bushy yate), E. pleurocarpa (tallerack), E. preissiana (bell-fruited mallee) and 
E. staeri (Albany blackbutt). 

Additional plant species that may occur in the ecological community for each of the three 
floristic districts (within the south east coastal floristic province) are listed in Appendix A, 
Table A1, page 21. 
The structure (height, cover, density) and composition of the ecological community may vary 
from the above, due to natural or human-induced disturbance, including fire. The key 
diagnostic characteristics (page 7) help determine if the ecological community is present at a 
site that has undergone recent disturbance. 

1.4 Fauna 
Several fauna species are known to be endemic to or heavily reliant on the Proteaceae 
Dominated Kwongkan Shrubland, where the ecological community occurs within the species’ 

                                                 
3 Mallee eucalypts – a multi-stemmed growth form of Eucalyptus species, springing from an underground 

lignotuber. 
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range. In many cases the animal species rely on many Proteaceae species for their nectar, 
pollen and fruits. Key species that occur in the ecological community include: 

Birds: 

Anthochaera lunulata (western little wattlebird), Atrichornis (Rahcinta) clamosus (noisy scrub-
bird), Calamanthus campestris (rufous fieldwren), Calyptorhynchus baudinii (Baudin’s black 
cockatoo), Calyptorhynchus latirostris (Carnaby’s black cockatoo), Dasyornis longirostris 
(western bristlebird), Drymodes brunneopygia (southern scrub-robin), Falco peregrinus 
macropus (peregrine falcon), Gliciphila melanops (tawny-crowned honeyeater), Hylacola 
cauta (shy heathwren), Leipoa ocellata (malleefowl), Lichenostomus cratitius (purple-gaped 
honeyeater), Pezoporus flaviventris (western ground parrot), Phylidonyris niger (white-cheeked 
honeyeater), Platycercus icterotis xanthogenys (western rosella (inland)), Psophodes 
nigrogularis nigrogularis (western whipbird (western heath)), and Psophodes nigrogularis 
oberon (western whipbird (western mallee)), and Stipiturus malachurus (southern emu-wren). 
When irruptions of Purnella albifrons (white-fronted honeyeater) and Sugomel niger (black 
honeyeater) occur on the south coast, they have been recorded mainly in this type of habitat.  

Mammals: 

Bettongia penicillata ogilbyi (brush-tailed bettong; woylie), Dasyurus geoffroii (western quoll; 
chuditch), Isoodon obesulus (quenda), Macropus irma (western brush wallaby), Parantechinus 
apicalis (dibbler), Petrogale lateralis hacketti  (Recherche rock-wallaby), Petrogale lateralis 
lateralis  (black-flanked rock-wallaby), Pseudocheirus occidentalis (western ringtail), 
Pseudomys occidentalis (western mouse), Pseudomys shortridgei (heath mouse), Setonix 
brachyurus (quokka), Sminthopsis crassicaudata (fat-tailed dunnart), Sminthopsis griseoventer 
(grey-bellied dunnart), and Tarsipes rostratus (honey possum).  

Reptiles: 

Ctenophorus chapmanii (eastern heath dragon), Ctenophorus maculatus griseus (sand dragon), 
Delma australis (marble-faced delma), Morelia spilota imbricata (carpet python), Pygopus 
lepidopodus (common scaly-foot), Pseudonaja affinis tanneri (Recherche dugite), and various 
skinks, including Ctenotus impar (odd-striped ctenotus), Lerista viduata (Ravensthorpe Range 
slider) and Liopholis multiscutata (bull skink). 

Frogs: 

Crinia subinsignifera (south coast froglet), Helioporus psammophilus (sand frog), 
Myobatrachus gouldii (turtle frog) and Neobatrachus albipes (white-footed frog) are examples 
of typical amphibian fauna. 

Invertebrates: 

Hylaeus alcyoneus (banksia bee), land snails including Bothriembryon dux, B. kingii, 
B. rhodostomus, and millipedes including Epicyliosoma sarahae (Sarah’s pill millipede). 

 

 

Further detail on faunal roles and interactions is contained in Detailed description of biology 
and ecological processes, Appendix B, page 33. 



 

 

7 
 

 

1.5 Key diagnostic characteristics and condition thresholds 
The key diagnostic characteristics presented here summarise the main features of the 
Proteaceae Dominated Kwongkan Shrubland. These are intended to aid the identification of the 
ecological community, noting that a broader description is given in the other sections. 

National listing focuses legal protection on remaining patches of the ecological community that 
are most functional, relatively natural (as described by the ‘Description’) and in relatively good 
condition. Key diagnostic characteristics and condition thresholds assist in identifying a patch 
of the threatened ecological community, determine when the EPBC Act is likely to apply to the 
ecological community and to distinguish between patches of different quality. They provide 
guidance for when a patch of a threatened ecological community retains sufficient conservation 
values to be considered as a Matter of National Environmental Significance, as defined under 
the EPBC Act. Patches that do not meet the minimum condition thresholds are excluded from 
full national protection. This means that the referral, assessment and compliance provisions of 
the EPBC Act are focussed on the most valuable elements of the ecological community.  

The Proteaceae Dominated Kwongkan Shrubland has a number of local variants and may 
exhibit various degrees of disturbance and degradation. Natural variation and degree of 
degradation has been taken into account in developing the key diagnostic characteristics and 
condition thresholds. 

Although very degraded/modified patches are not protected as the ecological community listed 
under the EPBC Act, it is recognised that patches that do not meet the condition thresholds may 
still retain important natural values and may be critical to protecting those patches that meet 
minimum thresholds. They may also be protected through State and local laws or schemes. 
Therefore, these patches should not be excluded from recovery and other management actions. 
Suitable recovery and management actions may improve these patches to the point that they 
may be regarded as part of the ecological community fully protected under the EPBC Act. 
Management actions should, where feasible, also aim to restore patches to meet the high quality 
condition thresholds outlined below. 

For EPBC Act referral, assessment and compliance purposes, the national ecological 
community is limited to patches that meet the following key diagnostic characteristics and 
condition thresholds: 
1.5.1 Step 1 Key diagnostic characteristics 

A patch must include the following key diagnostic characteristics to be considered the 
ecological community: 

1)  Occurs within the Southeast Coastal Floristic Province (sensu Hopper and Gioia, 2004; 
relating to south west Australian phytogeographic boundaries. Includes the islands of the 
Recherche Archipelago).  

AND 

2a)  Characterised by Proteaceae species having 30% or greater cover of Proteaceae species 
across all layers where these shrubs occur (crowns measured as if they are opaque),  

OR  

2b)  Two or more diagnostic Proteaceae species are present that are likely to form a significant 
vegetative component when regenerated (see list of diagnostic species in Table 1). The use of 
diagnostic species is for situations in which the cover of Proteaceae species is reduced due to 
recent disturbance (e.g. fire). 
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General notes on the definition of Proteaceae Dominated Kwongkan Shrubland 
The Southeast Coastal Floristic Province is a phytogeographic region identified by Hopper and 
Gioia (2004), its boundary includes the Esperance Sandplains bioregion, but also takes in 
adjacent parts of the Mallee and Jarrah Forest bioregions (Interim Biogeographic 
Regionalisation of Australia (IBRA) V7). There may also be possible occurrences close to the 
border of adjoining IBRA bioregions. The southern boundary of the province is the southern 
mainland and minor occurrences of the ecological community occur on some offshore islands 
of the Recherche Archipelago. 

The ecological community occurs on sandplains and marine plains, occupying lower and upper 
slopes and ridges, as well as uplands. It typically occurs on duplex soils and deep to shallow 
soils on the sandplains; and on sandy soils to clay loam, gravelly loam and loam on quartzite 
(e.g. The Barrens, Stirlings and Russell Range) and greenstone ranges (e.g. Ravensthorpe 
Range). 

The structure of the vegetation is that of a shrubland, ranging from low to high, and can form 
dense thickets or be relatively open due to variation in soils and landscape position, or due to 
disturbance history (e.g. fire). Mallee eucalypts3 may be present at varying densities, but 
providing the minimum Proteaceae cover is present, the ecological community is still 
recognised. 

Adjacent woodlands are not included in the ecological community. Where they border, the 
boundary of the ecological community is defined as areas where there is not greater than 10% 
projective foliage cover of tree species. Tree species generally are eucalypts but may include 
other genera such as Allocasuarina or Melaleuca. However, a patch of the ecological 
community may contain localised patches of trees that may be at a higher density (>10% 
projective foliage cover), where they occur within the broader Proteaceae-dominated vegetation 
(e.g. swamps dominated by swamp yate Eucalyptus occidentalis). 
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Table 1: List of diagnostic species – split into each of the three districts that make up the 
southeast coastal floristic province boundary of the ecological community (sensu Hopper and 
Gioia, 2004). 

Stirling Fitzgerald Esperance 
(west) (central) (east) 

Adenanthos apiculatus Adenanthos cuneatus    Adenanthos cuneatus    
Adenanthos cuneatus     Adenanthos oreophilus Banksia alliacea 
Banksia aculeata Adenanthos venosus Banksia armata 
Banksia armata Banksia armata Banksia cirsioides 
Banksia attenuata Banksia attenuata   Banksia media 
Banksia baxteri Banksia baueri Banksia nivea 
Banksia biterax Banksia baxteri  Banksia nutans 
Banksia brownii Banksia cirsioides Banksia obovata 
Banksia brunnea Banksia coccinea Banksia occidentalis 
Banksia coccinea Banksia falcata Banksia petiolaris 
Banksia formosa Banksia folisissima Banksia pilostylis 
Banksia ilicifolia  Banksia heliantha Banksia plumosa 
Banksia mucronulata Banksia laevigata subsp. 

laevigata 
Banksia prolata 

Banksia nutans Banksia lemanniana Banksia pulchella     
Banksia obovata Banksia media Banksia speciosa 
Banksia occidentalis Banksia nutans Banksia tenuis 
Banksia plumosa Banksia obovata Grevillea concinna 
Banksia tenuis Banksia pilostylis Hakea cinerea 
Hakea ambigua Banksia plumosa Hakea corymbosa 
Hakea baxteri Banksia repens Hakea drupacea 
Hakea corymbosa Banksia speciosa   Hakea nitida 
Hakea cucullata Banksia tenuis Hakea obliqua 
Hakea ferruginea Grevillea coccinea Hakea pandanicarpa 
Hakea lasiantha Grevillea concinna Hakea trifurcata 
Hakea marginata Hakea corymbosa Isopogon formosus 
Hakea trifurcata Hakea cucullata Isopogon heterophyllus 
Hakea victoria Hakea obliqua Isopogon polycephalus 
Isopogon teretifolius subsp. 
teretifolius 

Hakea obtusa Isopogon trilobus 

Lambertia ericifolia Hakea pandanicarpa subsp. 
crassifolia 

Lambertia inermis 

Lambertia inermis Hakea verrucosa   
Petrophile crispata Hakea victoria   
Petrophile divaricata Isopogon trilobus   
 Petrophile squamata subsp. 
squamata 

Lambertia inermis   
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1.5.2 Step 2 Condition thresholds 

Table 2: Condition thresholds for the ecological community. 

Condition Category Minimum patch 
size 

Weeds Dieback 

High: 1 ha ≤ 30% perennial weed 
cover 

No known dieback 
infestation 

Moderate4 0.05 ha  
 

: 
 

(e.g. 10m x 50m 
or 5m x 100m, in 
roadside scenario) 

≤ 70% perennial weed 
cover 

May be present or absent. 

 

1.5.3 Additional Considerations 

The following information should also be taken into consideration when applying the key 
diagnostic characteristics and condition thresholds: 

Landuse history will influence the state in which a patch of the ecological community is 
expressed. The surrounding vegetation will also influence how important a patch of the 
ecological community is in the broader landscape. 

Patch A patch is defined as a discrete and continuous area of the ecological community. 
However, a patch may include small-scale disturbances, such as tracks or breaks (including 
exposed soil), watercourses/drainage lines or localised changes in vegetation that do not act as 
a permanent barrier or significantly alter its overall functionality5

Buffer zone A buffer zone is the area that lies immediately outside the edge of a patch but is 
not part of the ecological community. As the risk of damage to an ecological community is 
usually greater for actions close to a patch, the purpose of the buffer zone is to minimise this 
risk by guiding land managers to be aware when the ecological community is nearby and take 
extra care around the edge of patches. The recommended minimum buffer zone for the 
ecological community is 30 metres from the edge of a patch as determined from the outer edge 
of the shrub canopy. A larger buffer zone may be applied, where practical, to protect patches 
that are of very high conservation value.  

. This ecological community 
is highly diverse and variable. Composition often changes across a patch, but structure and 
presence of a significant Proteaceae component are unifying features. 

The buffer zone is not part of the ecological community, so is advisory only. Where the buffer 
on a particular property is subject to existing land uses, such as cropping, ploughing, grazing, 
spraying, etc., they can continue. However, in the interests of protecting adjacent patches of the 
ecological community, it is requested that care be exercised in the buffer zone to minimise the 
risk of any significant adverse impacts extending into those patches. 

                                                 
4 This is the minimum threshold of the ecological community to be subject to the referral, assessment and 

compliance provisions of the EPBC Act. 
5 Functionality refers to processes such as the movement of wildlife and pollinators, the dispersal of plant 

propagules, activities of seed and plant predators and many others. 
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Revegetated areas Revegetated or replanted sites are not excluded from the listed ecological 
community so long as the patch meets the description, key diagnostic characteristics and 
condition thresholds above. 

Sampling protocols On-ground surveys are essential to accurately assess the extent and 
condition of the ecological community. The recommended sampling protocol involves 
developing a quick/simple map of the vegetation, landscape qualities and management history 
(where possible) of the site. The site should then be thoroughly sampled on a representative 
basis for vegetation cover and species diversity. Sampling should be based upon an area of at 
least 10m x 10m, or an equivalently sized shape (i.e. 100 m² = 0.01 ha). However, larger and 
more variable areas of vegetation will need more samples or quadrats to assess a site 
accurately.   

Timing of surveys Whilst identifying the ecological community and its condition is possible at 
most times of the year, consideration must be given to the role that season and disturbance 
history may play in an assessment.  For example, flowering may be necessary to identify shrub 
species and active growth will indicate population sizes of annual weeds.  Immediately after a 
fire one or more vegetation layers, or groups of species (e.g. obligate seeders), may not be 
evident for a time. Timing of surveys should allow for a reasonable interval after a disturbance 
(natural or human-induced) to allow for regeneration of species to become evident, and be 
timed to enable diagnostic species to be identified.  

 

1.6 Surrounding environment and landscape context 
It is acknowledged that the ecological community is highly dynamic and exists as a complex 
mosaic of species determined partly by low nutrients, water availability and past fire regimes. 
On top of this natural variation, a variety of disturbances have been imposed upon the 
ecological community since European settlement of the region.  

The condition thresholds acknowledge that the ecological community does not always occur in 
an ideal state. Patches that are more species rich and less disturbed are likely to provide greater 
biodiversity value. Additionally, patches that provide corridors or linkages within a largely 
modified landscape are particularly important as wildlife habitat and to the viability of those 
patches of the ecological community into the future, provided that threats are adequately 
managed. 

Therefore, in the context of actions that may have ‘significant impacts’ and require approval 
under the EPBC Act, it is important to consider the environment surrounding patches that meet 
the condition thresholds. Some patches that meet the condition thresholds occur in isolation and 
require protection, as well as priority actions, to link them with other patches. Other patches 
that are interconnected to other native vegetation associations have additional conservation 
value. In these instances, the following indicators should be considered when assessing the 
impacts of actions or proposed actions under the EPBC Act, or when considering recovery, 
management and funding priorities for a particular patch: 

• Large size and/or a large area to boundary ratio – larger area/boundary ratios are less 
exposed and more resilient to edge effect disturbances such as weed invasion and human 
impacts; 

• Evidence of recruitment of key native plant species or the presence of a range of age 
cohorts (including through successful assisted regeneration). For example, key shrub 
species are present as seedlings through to mature plants; 
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• Good faunal habitat as indicated by patches that meet a diversity of habitat requirements, 
and that contribute to movement corridors;  

• High species richness, most evident from the variety of native plant species but may also be 
shown by a  high number of native fauna species; 

• Presence of listed threatened species or key functional species such as key pollinator and 
dispersal animals; 

• Areas with few weeds or feral animals or where these can be efficiently managed; 

• Areas of low to no dieback impacts; 

• Connectivity to other native vegetation remnants or restoration works (e.g. native 
plantings). In particular, a patch in an important position between (or linking) other patches 
in the landscape (taking into account that connectivity should aim to not exacerbate the 
incidence or spread of threats e.g. weeds); and, 

• If the occurrence of the patch is: 
o in an area (e.g. ecodistrict) where the ecological community has been most 

heavily cleared and degraded, or is of a ‘sub-community’ (e.g. WA listed 
threatened or priority ecological communtiy) that has been heavily cleared and 
degraded; or 

o at the edge of the range of the ecological community. 

Additional information on ecological processes can be found in Appendix B, page 33. 
Information on differences to similar or intergrading ecological communities can be found in 
Appendix C, page 47. 

 

1.7 Area critical to the survival of the ecological community 
The areas considered critical to the survival of the Proteaceae Dominated Kwongkan Shrubland 
covers all patches that meet the key diagnostic characteristics and condition thresholds for the 
ecological community, plus the buffer zones, particularly where this comprises surrounding 
native vegetation.  

Note that additional areas that do not meet the minimum condition thresholds may be critical to 
the survival of the ecological community depending on factors such as their size and shape, 
landscape linkages to other patches and landscape position, because they could retain some 
biodiversity or habitat values. The Surrounding environment and landscape context, page 11, 
should also be considered. 

1.8 Geographic extent and distribution 

Beard’s vegetation system‐associations (Hopkins et al., 2001) are the only data available that 
covers the entire geographic extent of the Proteaceae Dominated Kwongkan Shrubland and 
thus have been used as a basis to estimate geographic extent. It is emphasised that the 
system‐associations do not reflect the full level of complexity of the components of the 
ecological community. In order to estimate geographic extent more accurately, these Beard 
units have been further refined by identifying likely occurrences of the ecological community 
using Phytophthora cinnamomi landscape susceptibility mapping by South Coast NRM Inc. 
(Massenbauer pers. comm., 2013). Units identified as ‘high’ and ‘medium’ susceptibility, based 
on their high proportion of Proteaceous species, are likely to align most closely with the 
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ecological community. Despite this, both the Pre‐European and current calculated extents of the 
community should be considered indicative of the extent of clearing.  

The ecological community has an estimated overall decline in extent due to clearing across its 
range of 51%, from 2 416 931 ha to 1 185 188 ha. Decline is not homogenous, with the 
ecological community declining in some ecodistricts by more than 70% (Tables E1 and E2, 
page 54). 

Following this pattern, there are varying degrees of fragmentation across the region. Patches 
are larger and less fragmented within reserves, however, fragmentation through clearing is very 
high in the predominantly agricultural areas outside reserves (Table E3, page 56). Overall, most 
patches of the ecological community are less than 10 ha in size, with many less than 1 ha. 

1.9 National context and other existing protection 
Parts of the EPBC-listed ‘Eastern Stirling Range Montane Heath and Thicket’ ecological 
community also meet the description of the Proteaceae Dominated Kwongkan Shrubland 
ecological community, in cases where cover of Proteaceae species is 30% or greater.  The 
Eastern Stirling Range Montane Heath and Thicket ecological community was listed as 
endangered under the EPBC Act on 16 July 2000.  

The Proteaceae Dominated Kwongkan Shrubland ecological community includes three 
ecological communities on the state’s list of Threatened Ecological Communities, which is 
endorsed by the Western Australia Minister for the Environment. ‘Montane thicket of the 
eastern Stirling Range’, ‘Russell Range mixed thicket complexes’, and ‘Thumb Peak, Mid 
Mount Barren, Woolburnup Hill (central Barren Ranges) Eucalyptus acies mallee heath’. 

Relationships to State-listed ecological communities 

The national ecological community also relates to fourteen Western Australian Priority 
Ecological Communities, a list of ecological communities that are either provisionally 
identified as threatened or require further survey effort (as determined by the WA Threatened 
Ecological Communities Scientific Committee). These are listed in Table C1 in Appendix C – 
Relationships to State-listed ecological communities, page 39. 

These state listed threatened and priority ecological communities do not include condition 
thresholds. 

Fifty-four flora and 18 fauna species that are listed nationally, or listed in Western Australia, 
are known to occur in the ecological community. They include 45 nationally-listed threatened 
plant species and 15 nationally-listed threatened animal species (Tables A2 and A3, pages 

Listed threatened flora and fauna species associated with the ecological community 

30-
32). 

Level of protection in reserves 

The ecological community occurs in some large and significant reserves in south-west Western 
Australia, notably Stirling Range NP, Fitzgerald River NP, Cape Le Grand NP and Cape Arid 
NP. Approximately 619 577 ha, or 52%, of the extant ecological community occurs within 
conservation reserve (Table E1, page 54). It is acknowledged that threats, notably dieback due 
to plant pathogens and inappropriate fire regimes, are still a significant risk to the ecological 
community in these areas. 

Of the estimated pre-European extent, approximately 26% occurs in reserves (Table E1, page 
54). 

Further details on National Context can be found at Appendix C, page 38. 
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2. SUMMARY OF THREATS 
The main ongoing threats to the Proteaceae Dominated Kwongkan Shrubland ecological 
community are: 

• Land clearing and impacts associated with fragmentation 

• Land management practices 

• Plant pathogens (dieback) 

• Altered fire regimes 

• Invasive flora and fauna 

• Climate change 
 

Further details about the threats can be found at Appendix D, page 48. 

 

3. SUMMARY OF ELIGIBILITY FOR LISTING AGAINST EPBC ACT CRITERIA 

Full details of how the ecological community was assessed against the EPBC Act listing 
criteria can be found at Appendix E, page 54. 

Criterion 1 – Decline in geographic distribution 
The Proteaceae Dominated Kwongkan Shrubland ecological community is estimated to have 
undergone a decline in extent of at least 51%. The decline in geographic distribution of the 
ecological community is considered to be substantial. Therefore, the ecological community is 
eligible for listing as vulnerable under this criterion. 

Criterion 2 – Small geographic distribution coupled with demonstrable threat 
The patch size distribution of the ecological community indicates that most patches are highly 
fragmented and less than 10 ha in size, which is consistent with a very restricted geographic 
distribution. The ecological community is subject to ongoing and demonstrable threats, as 
identified in Appendix D, which may cause it to be lost in the near future. 

Therefore, the ecological community meets the relevant elements of Criterion 2 to make it 
eligible for listing as endangered. 

Criterion 3 – Loss or decline of functionally important species 
No single species is considered to be functionally important across the entire range of the 
ecological community. Rather, it is the loss or decline of entire floristic suites, such as species 
from the family Proteaceae and their associated fauna, instead of the decline of individual 
species, that characterises functional loss in this ecological community. Given the limitations of 
quantitative data relating to this, decline in functional components of the ecological community 
is properly addressed under Criterion 4 – Reduction in community integrity, along with decline 
in functional processes. 

Therefore, the ecological community is not eligible for listing in any category under this 
criterion. 
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Criterion 4 – Reduction in community integrity 
The Proteaceae Dominated Kwongkan Shrubland is subject to a number of threats across its 
range. The combined impacts of these threats have severely reduced the integrity of the 
ecological community, as indicated by severe degradation of the ecological community and 
disruption of key ecological processes, such as natural cycles of regeneration, maintaining 
movement and dispersal corridors, and providing habitat and resource diversity. Dispersal and 
spread of key plant species is limited due to complex and slow processes.  

Given the scale of reduction in community integrity applies to many patches of the ecological 
community across its range, restoration of the ecological community is unlikely to occur in the 
near-future except for localised patches where plant pathogens are not present and restorative 
practices, such as an appropriate ecological fire regime, can reasonably be applied. Therefore, 
the ecological community is eligible for listing as endangered under this criterion. 

Criterion 5 – Rate of continuing detrimental change 
There are no quantitative data about the rate of continuing detrimental change for the ecological 
community over the immediate past or projected for the immediate future. Therefore, the 
ecological community is not eligible for listing in any category under this criterion. 

Criterion 6 – Quantitative analysis showing probability of extinction 
There are no quantitative data available to assess this ecological community under this 
criterion. Therefore, it is not eligible for listing under this criterion. 
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4. PRIORITY CONSERVATION ACTIONS  
4.1 Research and monitoring priorities 
Research priorities that would inform future regional and local priority actions for the 
Proteaceae Dominated Kwongkan Shrubland include: 

High priorities: 
• Undertake or support existing research, mapping and monitoring and control methods for 

Phytophthora cinnamomi (or dieback from other plant pathogens, such as P. multivora or 
aerial canker-causing fungi) within the ecological community. 

• Undertake or support existing research into fire histories of patches and identify appropriate 
fire regime requirements of both flora and fauna in the ecological community for 
biodiversity conservation. Age classes and post-fire stages of the ecological community, 
disturbance and recruitment ecology, and the effects of fire patchiness on Proteaceae 
recruitment, weed invasion and dieback should also be considered. 

• Research into control methods for key weed species that impact the ecological community 
e.g. African lovegrass (Eragrostis curvula), bridal creeper (Asparagus asparagoides), blue 
lupin (Lupinus cosentinii), Australian golden wattle (Acacia pycnantha) and Victorian tea-
tree (Leptospermum laevigatum). 

Other priorities: 
• Undertake or support and enhance existing survey programs to locate and map occurrences 

of the ecological community. 
• Design and implement a monitoring program or support and enhance existing monitoring 

programs for the ecological community and associated threatened species, including 
determining the relative biodiversity, conservation benefits of remnants, areas of 
regeneration and supplementary planting. 

• Undertake or support and enhance existing basic research of the biology and ecology of the 
ecological community. 

• Undertake or support analysis of the hydrological needs of the ecological community 
including groundwater, hydrological changes and impacts from salinity. 

• Investigate landscape scale gene flow and its implications for management of remnants, 
associated plant and animal interactions and longer term ecological function. This includes 
research into optimal distances between remnants and remnant sizes that are crucial for a 
range of flora and fauna movements. 

• Investigate alternatives to phosphite application for long-term Phytophthora cinnamomi 
management to achieve effective control. 

• Assess the vulnerability of the ecological community to climate change. 

4.2 Priority recovery and threat abatement actions 
The following priority recovery and threat abatement actions should be implemented to support 
the recovery of the Proteaceae Dominated Kwongkan Shrubland: 

Habitat Loss, Disturbance and Modification 

• Protect and conserve remaining areas of the ecological community. Further clearance of 
this endangered ecological community and nearby native vegetation including connecting 
corridors should be prevented. 
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• Where further clearance is unavoidable, any offsets should take into consideration the 
location of the ecological community and the qualities of the patch(es) being affected.  

• Identify priority sites for formal conservation arrangements, management agreements and 
covenants on private land and, for crown and private land, priority sites for inclusion in 
reserve tenure. This is particularly important for areas that link patches and create wildlife 
corridors.  

• Create or restore wildlife corridors and linkages and ensure that remnants of particularly 
high quality, connectivity or importance in a landscape context are carefully managed, and 
include in reserve tenure, where possible. 

• Monitor known sites to identify key threats and determine changes in condition. 
• Avoid disturbances to hydrology that may result in changes to the natural hydrological 

regime, including drainage and increase or decrease in run-off, salinity or pollution. In 
particular, manage any potential adverse effects on groundwater (quality and levels). 

• Create buffer zones between the ecological community and farming or development zones. 
• Where appropriate, fence significant remnants adjacent to farming and development areas 

and limit access for vehicles and livestock, in consultation with local and state authorities. 
• Develop and implement appropriate adaptive management actions to maintain the 

biodiversity, including the threatened species, of the ecological community. 
• Monitor the progress of recovery, through improved mapping, estimates of extent and 

condition assessments of the ecological community. 
• Liaise with planning authorities to ensure that planning takes the protection of remnants 

into account, with due regard to principles for long-term conservation. 
• Liaise with local councils and State authorities to ensure road widening and maintenance 

activities (or other infrastructure or development activities) involving substrate or 
vegetation disturbance in areas where the ecological community occurs do not adversely 
impact the ecological community. This includes avoiding the introduction or spread of 
weeds and Phytophthora cinnamomi into areas not yet infested, for example by ensuring 
appropriate hygiene practices are in place. 

• Liaise with local councils and State authorities to ensure that cumulative impacts, from 
activities undertaken as part of broader or related projects (e.g. road works, developments), 
are reduced when planning individual activities. 

• Support local patch management through local conservation groups and regional bodies 
(e.g. Natural Resource Management agencies, Landcare and catchment groups, local 
government). 

Invasive Species 

• Target control of key weeds that threaten the ecological community using appropriate 
methods. Manage sites to prevent the introduction of new, or further spread of, invasive 
weeds. 

• Discourage the planting of invasive species in farm shelterbelts or development sites 
adjacent or near to the ecological community. 

• Encourage appropriate use of local native species in developments in the region through 
local government and industry initiatives and best practice strategies (encourage planting of 
flora species from the ecological community if appropriate to the site). 

• Ensure chemicals, or other mechanisms used to manage weeds, do not have significant 
adverse, non-target impacts on the ecological community. 
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• Control invasive pest animals to allow natural regeneration and/or protect native fauna 
(especially for threatened species), at known sites through coordinated landscape-scale 
control programs. 

Trampling, Browsing or Grazing 

• Manage total grazing pressure in remnants through exclusion fencing or other barriers, so 
that they do not detrimentally affect this ecological community e.g. by introducing exotic 
plants, changing nutrient concentrations. The approach and timing of exclusion construction 
should avoid potential introductions of invasive species and Phytophthora cinnamomi or 
other plant pathogens. 

Fire 

• Develop and implement appropriate fire regimes for priority sites that require fire for 
biodiversity conservation. Fire management and the age distribution of patches should take 
into account results from research and the requirements of both flora and fauna in the 
ecological community. The approach should ensure that a representative spread of age 
classes and post-fire stages of the ecological community are maintained in the landscape. 

• Manage fires in adjacent vegetation and buffer zones e.g. ensure appropriate fuel load and 
buffer management in adjacent ecological communities is undertaken to minimise the risk 
of inappropriate fire regimes in the ecological community. Exclude fire where appropriate. 

• Negotiate appropriate operating procedures with local fire authorities, in relation to 
establishing and maintaining fire control lines, to avoid destruction of the ecological 
community or potential introduction of plant pathogens from contaminated machinery or 
other means. 

Conservation Information 

• Maintain liaison with managers of land on which the ecological community occurs. 
• In consultation with land managers, local and state authorities and Aboriginal groups, 

develop management guidelines and technical material to assist land managers, including 
measures to address inappropriate fire regimes, plant pathogens, invasive animal 
management, weed management and health and maintenance of the ecological community. 

• In consultation with land managers, local and state authorities and Aboriginal groups, 
develop or support appropriate existing education programs, information products and 
signage to help the public recognise the presence and importance of the ecological 
community, and their responsibilities under state and local regulations and the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

• Raise awareness about important fauna habitat, such as large native shrubs and 
proteaceaeous species. 

• Promote opportunities for inclusion of the ecological community in any proposed reserve 
tenure or other conservation management arrangements. 

Enable Recovery of Additional Sites 

• Consider priority conservation funding for patches of Proteaceae Dominated Kwongkan 
Shrubland in consultation with local and state authorities, Aboriginal groups, non-
government organisations and Landcare groups. 

• Plant local indigenous flora species from all vegetation layers of the ecological community 
to facilitate landscape processes and regeneration. 
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• Investigate options to maintain and improve connectivity, including the protection of 
adjoining vegetation and the replanting of key local flora species. 

• Support seed harvesting and propagation techniques (having acquired the necessary permits 
and land access permission required) for Proteaceae Dominated Kwongkan Shrubland 
species not already available from nurseries to facilitate the species diversity in revegetation 
sites. 

• Ensure that any revegetation is undertaken in an appropriate manner (e.g. with no 
significant detrimental impacts on local hydrology or threatened species). 

4.3 Existing plans/management prescriptions 
There is no approved state recovery plan for the ecological community, as defined in this 
listing. However, management prescriptions exist in the form of threat abatement plans and 
recovery plans relevant to the ecological community or species that occur in it. These include: 

Barrett S (2000). Interim Recovery Plan No. 52. Montane Heath and Thicket of the South West 
Botanical Province, above approximately 900 m above sea level (Eastern Stirling Range 
Montane Heath and Thicket Community). WA Department of Conservation and Land 
Management. 

Barrett S (2005). Montane mallee thicket of the Stirling Range Interim Recovery plan (Mallee-
heath and mallee-thicket community on mid to upper slopes of Stirling Range 
mountains and hills): 2004-2009. Department of Conservation and Land Management, 
Albany. 

Barrett S, Comer S, McQuoid N, Porter M, Tiller C and Utber D (2009). Identification and 
Conservation of Fire Sensitive Ecosystems and Species of the South Coast Natural 
Resource Management Region. Department of Conservation and Land Management, 
South Coast Region, Western Australia. 

Burbidge AH, Blyth J, Danks A, Gillen K and Newbey B (1997). Western Ground Parrot 
Interim Recovery Plan 1996—1999. Interim Recovery Plan No. 6. Department of 
Conservation and Land Management, Wanneroo, WA. (State plan) 

Cale B (2003). Carnaby’s Black-Cockatoo (Calyptorhynchus latirostris) Recovery Plan 2002—
2012. Department of Conservation and Land Management, Wanneroo, WA. (State plan) 

Centre for Phytophthora Science and Management (2006). Review and Evaluation of the 2001 
National Threat Abatement Plan for Dieback Caused by the Root-Rot Fungus 
Phytophthora cinnamomi. Prepared by the Centre for Phytophthora Science and 
Management for the Australian Government Department of the Environment and 
Heritage. (Also see updated draft national plan below) 

Department of Environment and Conservation (2012). Esperance and Recherche parks and 
reserves draft management plan 2012, Department of Environment and Conservation, 
Perth. 

Department of Environment and Conservation (2012). Fitzgerald Biosphere Recovery Plan: A 
Landscape Approach to Threatened Species and Ecological Communities Recovery and 
Biodiversity Conservation, Western Australian Department of Environment and 
Conservation, Albany. (national plan) 

Department of Environment and Conservation (1991). Fitzgerald River National Park 
Management Plan 1991—2001. Management Plan No. 15. Department of Conservation 
and Land Management. 
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Department of Conservation and Land Management (1999). Stirling Range National Park and 
Porongurup National Park 1999—2009 Management Plan. Management Plan No. 42. 

Department of the Environment, Water, Heritage and the Arts (DEWHA) (2008). Threat 
abatement plan for predation by feral cats, DEWHA, Canberra. 

Department of the Environment, Water, Heritage and the Arts (DEWHA) (2008). Threat 
abatement plan for predation by the European red fox, DEWHA, Canberra. 

Department of Sustainability, Environment, Water, Population and Communities (2001). Loss 
of terrestrial climatic habitat caused by anthropogenic emissions of greenhouse gases. 
Available on the internet at: 
http://www.environment.gov.au/biodiversity/threatened/ktp/greenhouse.html 

Department of Sustainability, Environment, Water, Population and Communities (2013). Draft 
Threat abatement plan for disease in natural ecosystems caused by Phytophthora 
cinnamomi. 
Available on the internet at: 
http://www.environment.gov.au/biodiversity/threatened/publications/tap/draft-
phytophthora-2013.html 

Environment Australia (2001). Threat abatement plan for Dieback caused by the root-rot 
fungus Phytophthora cinnamomi. 
Available on the internet at: 
http://www.environment.gov.au/biodiversity/threatened/publications/tap/pubs/phytopht
hora.pdf 

Friend JA (2004). Dibbler (Parantechinus apicalis) Recovery Plan 2003—2013. Wildlife 
Management Program No. 38. Department of Conservation and Land Management, 
Albany, WA. (national plan) 

Gilfillan S, Mitchell P, Newell J, Danks A and Comer S (2009). South Coast threatened species 
and ecological communities strategic management plan. Department of Environment 
and Conservation. Albany, Western Australia.  

Threatened Species Scientific Committee (2001). Predation, habitat degradation, competition 
and disease transmission by feral pigs 
Available on the internet at: 
http://www.environment.gov.au/biodiversity/threatened/ktp/feralpigs.html 

Threatened Species Scientific Committee (2013). Novel biota and their impact on biodiversity. 
Available on the internet at: 
http://www.environment.gov.au/biodiversity/threatened/ktp/novel-biota.html 

4.4 Recovery plan recommendation 
Although there is no specific state recovery plan for the Proteaceae Dominated Kwongkan 
Shrubland, there are a number of existing recovery plans and planning documents for a number 
of species and threats that align with the ecological community (see existing 
management/action plans above). Taking into account the recovery and threat abatement 
priorities and actions specified in this conservation advice (see pages 16−20 above) and the 
existing recovery plans relevant to the Proteaceae Dominated Kwongkan Shrubland, a recovery 
plan for the ecological community is not required at this time. 

http://www.environment.gov.au/biodiversity/threatened/ktp/greenhouse.html�
http://www.environment.gov.au/biodiversity/threatened/publications/tap/draft-phytophthora-2013.html�
http://www.environment.gov.au/biodiversity/threatened/publications/tap/draft-phytophthora-2013.html�
http://www.environment.gov.au/biodiversity/threatened/publications/tap/pubs/phytophthora.pdf�
http://www.environment.gov.au/biodiversity/threatened/publications/tap/pubs/phytophthora.pdf�
http://www.environment.gov.au/biodiversity/threatened/ktp/feralpigs.html�
http://www.environment.gov.au/biodiversity/threatened/ktp/novel-biota.html�
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APPENDICES 
Appendix A – Species lists 
Table A1. Plant species 

Plant species that may occur within the ecological community, allocated to the floristic districts 
they are most likely to occur in (the Stirling, Fitzgerald and Esperance districts make up the 
southeast coastal floristic province, sensu Hopper and Gioia, 2004). This is an indicative rather 
than comprehensive list of plant species present in the ecological community. Patches may not 
include all species on the list or may include other species not listed. 

 Stirling 
(west) 

Fitzgerald 
(central) 

Esperance 
(east) Species 

Acacia acuminata      

Acacia cedroides    

Acacia rhamphophylla    

Acacia varia var. parviflora     

Adenanthos apiculatus    

Adenanthos cuneatus    

Adenanthos dobagii    

Adenanthos ellipticus    

Adenanthos filifolius    

Adenanthos flavidiflorus     

Adenanthos labilliardierei    

Adenanthos oreophilus    
Adenanthos pungens subsp. 
pungens    

Adenanthos velutinus    

Adenanthos venosus    

Agonis baxteri    
Allocasuarina acutivalvis subsp. 
acutivalvis      

Allocasuarina campestris      

Allocasuarina humilis    

Allocasuarina microstachya     

Allocasuarina thuyoides     

Allocasuarina trichodon      

Andersonia axilliflora    

Andersonia pinaster    

Anthocercis viscosa    
Anticoryne ovalifolia [ex. 
Baeckea ovalifolia]    

Banksia aculeata    

Banksia alliacea    
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 Stirling 
(west) 

Fitzgerald 
(central) 

Esperance 
(east) Species 

Banksia anatona    

Banksia armata    

Banksia attenuata    

Banksia baueri    

Banksia baxteri    

Banksia biterax    

Banksia brownii    

Banksia brunnea    

Banksia caleyi    

Banksia cirsioides    

Banksia coccinea    

Banksia concinna    

Banksia corvijuga      

Banksia drummondii     

Banksia dryandroides     

Banksia epica      

Banksia erythrocephala      

Banksia falcata    

Banksia foliolata    

Banksia foliosissima      

Banksia formosa     

Banksia fraseri      

Banksia gardneri     

Banksia grandis    

Banksia heliantha    

Banksia ilicifolia    
Banksia ionthocarpa subsp. 
ionthocarpa    

Banksia laevigata subsp. 
laevigata     

Banksia lemanniana    

Banksia media    

Banksia montana    

Banksia mucronulata    

Banksia nivea    

Banksia nutans    

Banksia obovata    

Banksia obtusa    
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 Stirling 
(west) 

Fitzgerald 
(central) 

Esperance 
(east) Species 

Banksia occidentalis     

Banksia oreophila    

Banksia pallida    

Banksia petiolaris      

Banksia pilostylis     
Banksia plumosa subsp. 
denticulata    

Banksia plumosa subsp. plumosa    

Banksia prolata subsp. archeos    

Banksia prolata subsp. calcicola    

Banksia prolata subsp. prolata      

Banksia pseudoplumosa    

Banksia pteridifolia     

Banksia pulchella     

Banksia repens    

Banksia rufa    

Banksia rufa subsp. pumila    

Banksia sessilis      

Banksia solandri    

Banksia speciosa     
Banksia sphaerocarpa subsp. 
shaerocarpa      

Banksia tenuis     

Banksia verticillata    

Banksia violacea    

Beaufortia anisandra    

Beaufortia cyrtodonta    

Beaufortia empetrifolia    

Beaufortia micrantha    

Beaufortia orbifolia      

Beaufortia schaueri    

Callitris drummondii     

Callitris preissii     

Calothamnus gibbosus     

Calothamnus gracilis    

Calothamnus macrocarpus    

Calothamnus pinifolius    

Calothamnus quadrifidus    
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 Stirling 
(west) 

Fitzgerald 
(central) 

Esperance 
(east) Species 

Calothamnus robustus     

Calothamnus sanguineus      

Calothamnus validus    

Calothamnus villosus    
Calytrix sp. Esperance (M.A. 
Burgman 4268A)     

Chordifex abortivus    

Conospermum distichum    

Conospermum floribundum     

Conospermum teretifolium    

Conothamnus aureus    

Coopernookia georgei    

Darwinia collina    

Darwinia meeboldii    

Darwinia nubigena    

Darwinia oxylepis    
Darwinia sp. Mt Ragged (S. 
Barrett 663)    

Darwinia squarrosa    

Darwinia wittwerorum    

Daviesia abnormis    

Daviesia emarginata    

Daviesia glossosema    

Daviesia megacalyx     

Daviesia obovata    

Daviesia ovata    

Daviesia pachyphylla    

Daviesia pseudaphylla    

Daviesia teretifolia    

Deyeuxia drummondii    

Drakaea confluens    

Eucalyptus acies    

Eucalyptus adesmophloia     

Eucalyptus aff. cornuta      

Eucalyptus buprestium     

Eucalyptus burdettiana      

Eucalyptus conferruminata      

Eucalyptus cornuta      
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 Stirling 
(west) 

Fitzgerald 
(central) 

Esperance 
(east) Species 

Eucalyptus coronata      

Eucalyptus decipiens     

Eucalyptus decurva     

Eucalyptus dissimulata     

Eucalyptus doratoxylon    

Eucalyptus falcata    

Eucalyptus incrassata    

Eucalyptus lehmannii     

Eucalyptus marginata     

Eucalyptus phaenophylla     

Eucalyptus pleurocarpa    

Eucalyptus preissiana    

Eucalyptus staeri     

Eucalyptus tetraptera    

Eucalyptus uncinata    

Eucalyptus utilis      

Franklandia fucifolia    

Gastrolobium coriaceum     

Gastrolobium humile    

Gastrolobium luteifolium    

Gastrolobium spinosum    

Gastrolobium vestitum    

Grevillea coccinea    

Grevillea coccinea subsp. lanata    
Grevillea concinna subsp. 
lemanniana      

Grevillea fistulosa    

Grevillea infundibularis    

Grevillea maxwellii      

Grevillea nudiflora    

Grevillea oligantha    

Grevillea pauciflora     

Grevillea tripartita     

Hakea ambigua    

Hakea baxteri    

Hakea cinerea     

Hakea clavata    

Hakea commutata    
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 Stirling 
(west) 

Fitzgerald 
(central) 

Esperance 
(east) Species 

Hakea corymbosa    

Hakea cucullata    

Hakea cygna subsp. cygna    

Hakea denticulata    

Hakea drupacea    

Hakea elliptica�     

Hakea ferruginea    

Hakea hookeriana    

Hakea lasiantha    

Hakea laurina    

Hakea lehmanniana    

Hakea lissocarpha     

Hakea marginata    

Hakea multilineata      

Hakea nitida     

Hakea obliqua    

Hakea obtusa     

Hakea pandanicarpa     
Hakea pandanicarpa subsp. 
crassifolia    

Hakea prostrata     

Hakea ruscifolia     

Hakea strumosa    

Hakea sulcata     

Hakea trifurcata    

Hakea tuberculata    

Hakea undulata    

Hakea verrucosa    

Hakea victoria    

Hibbertia abyssa    

Hibbertia mucronata    

Hibbertia papillata    
Hypocalymma jessicae [ex. 
H.strictum]    

Isopogon attenuatus     

Isopogon axillaris     

Isopogon baxteri    

Isopogon buxifolius     
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 Stirling 
(west) 

Fitzgerald 
(central) 

Esperance 
(east) Species 

Isopogon cuneatus     

Isopogon formosus    

Isopogon heterophyllus    

Isopogon latifolius    

Isopogon polycephalus    
Isopogon sp. Fitzgerald River 
(DB Foreman 813)     

Isopogon teretifolius    

Isopogon trilobus    

Isopogon uncinatus    

Jacksonia compressa    

Jacksonia spinosa      

Jacksonia viscosa    

Kunzea acicularis    

Kunzea baxteri�     

Kunzea montana    

Kunzea pauciflora     

Kunzea preissiana     
Kunzea similis subsp. 
mediterranea      

Kunzea similis subsp. similis      
Lambertia echinata subsp. 
citrina     

Lambertia echinata subsp. 
echinata     

Lambertia ericifolia    

Lambertia fairallii      

Lambertia inermis    

Lambertia uniflora     

Latrobea colophona    

Leptospermum confertum    

Leucopogon apiculatus    
Leucopogon flavescens var. 
brevifolius    

Leucopogon gnaphalioides    

Lysinema ciliatum    

Marianthus mollis     

Melaleuca elliptica�    

Melaleuca fulgens      

Melaleuca lutea [ex. M. citrina]    
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 Stirling 
(west) 

Fitzgerald 
(central) 

Esperance 
(east) Species 

Melaleuca papillosa    

Melaleuca pentagona    

Melaleuca pulchella    

Melaleuca rigidifolia    

Melaleuca scabra      

Melaleuca societatis      

Melaleuca stramentosa    

Melaleuca striata    

Melaleuca suberosa    

Melaleuca subfalcata    

Melaleuca subtrigona    

Melaleuca thapsina      

Melaleuca thymoides    

Melaleuca thyoides     

Melaleuca tuberculata     

Melaleuca undulata      

Nuytsia floribunda     

Persoonia micranthera    

Persoonia striata    

Persoonia teretifolia     

Petrophile anceps    

Petrophile carduacea    

Petrophile crispata    

Petrophile divaricata     

Petrophile ericifolia     

Petrophile fastigiata    

Petrophile glauca      

Petrophile longifolia    

Petrophile phylicoides    

Petrophile rigida     

Petrophile seminuda    

Petrophile serrurieae     

Petrophile squamata    

Petrophile teretifolia    

Phymatocarpus maxwellii    

Regelia velutina    

Scaevola macrophylla    
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 Stirling 
(west) 

Fitzgerald 
(central) 

Esperance 
(east) Species 

Sphenotoma drummondii      

Stirlingia latifolia     

Stirlingia tenuifolia    

Stylidium galioides      
Taxandria conspicua subsp. 
abrupta    

Taxandria floribunda    

Taxandria linearifolia      

Taxandria marginata    

Taxandria spathulata    

Thryptomene australis      

Thryptomene saxicola    

Verticordia carinata    

Verticordia crebra      

Verticordia densiflora     

Verticordia habrantha     

Verticordia helichrysantha    

Verticordia pityrhops    

Xanthorrhoea platyphylla    
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Table A2. Threatened flora species 

Threatened flora species that occur in the ecological community [WA= Western Australian 
Wildlife Conservation Act 1990; National= EPBC Act] 

Scientific Name  Common Name  National 
Status  WA Status  

Endemic to 
the ecological 
community 
(EC) 

Acacia rhamphophylla  Kundip wattle  Endangered  
Critically 
Endangered  Yes  

Adenanthos dobagii  Fitzgerald woollybush  Endangered Vulnerable  Yes  
Adenanthos ellipticus  Oval-leaf Adenanthos  Vulnerable Vulnerable  Yes  
Adenanthos pungens 
subsp. pungens  Spiky Adenanthos  Vulnerable  Endangered  No  

Adenanthos velutinus  Velvet woollybush  Endangered  Endangered  

No but heavily 
restricted to 
EC  

Andersonia axilliflora  Giant Andersonia  Endangered  
Critically 
Endangered  Yes  

Andersonia pinaster  Vulnerable Endangered Yes 

Banksia anatona  Cactus Dryandra  Endangered  
Critically 
Endangered  Yes  

Banksia brownii  Feather-leaved Banksia  Endangered 
Critically 
Endangered  

No but heavily 
restricted to 
EC  

Banksia ionthocarpa 
subsp. ionthocarpa  Kamballup Dryandra  Endangered  

Critically 
Endangered  Yes  

Banksia montana  Stirling Range Dryandra  Endangered 
Critically 
Endangered  Yes  

Banksia pseudoplumosa  False Plumed-banksia Endangered  Endangered  

No but heavily 
restricted to 
EC  

Banksia rufa subsp. 
pumila   Not listed  Endangered  Yes 
Banksia verticillata  Granite Banksia  Vulnerable  Vulnerable  No  
Chordifex abortivus Manypeaks Rush Endangered Vulnerable No 
Coopernookia georgei  Mauve Coopernookia  Endangered  Endangered  Yes  

Darwinia collina Yellow Mountain Bell Endangered 
Critically 
Endangered Yes 

Darwinia meeboldii Cranbrook Bell Vulnerable Vulnerable Yes 
Darwinia nubigena Success Bell Vulnerable Endangered Yes 
Darwinia oxylepis Gillhams' Bell Endangered Endangered Yes 
Darwinia squarrosa Fringed Mountain Bell Vulnerable Vulnerable Yes 
Darwinia wittwerorum Wittwer's Mountain Bell Endangered Endangered Yes 

Daviesia glossosema Maroon-flowered Daviesia 
Critically 
Endangered 

Critically 
Endangered Yes 

Daviesia megacalyx  Large-sepalled Daviesia   Endangered  Endangered  Yes  
Daviesia obovata Paddle-leaf Daviesia Endangered Endangered Yes 

Daviesia ovata Broad-leaf Daviesia Not listed 
Critically 
Endangered Yes 
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Scientific Name  Common Name  National 
Status  WA Status  

Endemic to 
the ecological 
community 
(EC) 

Daviesia pseudaphylla Stirling Range Daviesia Endangered 
Critically 
Endangered Yes 

Deyeuxia drummondii Drummond Grass Endangered Vulnerable Yes 

Drakaea confluens Late Hammer Orchid Endangered 
Critically 
Endangered No 

Eucalyptus burdettiana   Burdett gum   Endangered   Endangered   Yes   
Eucalyptus coronata   Crowned mallee   Vulnerable   Endangered   Yes   
Gastrolobium humile  Not listed Vulnerable   Yes 

Gastrolobium luteifolium 
Yellow-leafed 
Gastrolobium 

Critically 
Endangered 

Critically 
Endangered Yes 

Gastrolobium vestitum  Not listed Endangered Yes 
Grevillea infundibularis   Fan-leaf Grevillea   Endangered   Vulnerable   Yes   

Grevillea maxwellii   Maxwell’s Grevillea   Endangered   
Critically 
Endangered   Yes   

Hibbertia abyssa  Not listed 
Critically 
Endangered Yes 

Isopogon uncinatus Hook-leaf Isopogon Endangered 
Critically 
Endangered No 

Kunzea acicularis    Not listed   Vulnerable   Yes   
Kunzea similis subsp. 
mediterranea    Not listed   Endangered   Yes   
Kunzea similis subsp. 
similis     Not listed   Vulnerable   Yes   
Lambertia echinata 
subsp. echinata   Prickly honeysuckle   Endangered   

Critically 
Endangered   Yes   

Lambertia fairallii   Fairall's honeysuckle   Endangered   
Critically 
Endangered   Yes   

Latrobea colophona  Not listed 
Critically 
Endangered Yes 

Leucopogon 
gnaphalioides Stirling Range Beard Heath Endangered 

Critically 
Endangered Yes 

Marianthus mollis   
Hairy-fruited Marianthus/ 
Billardiera   Endangered  Priority 4 Yes   

Persoonia micranthera 
Small-flowered 
Snottygobble Endangered 

Critically 
Endangered Yes 

Scaevola macrophylla Large-flowered Scaevola 
Critically 
Endangered 

Critically 
Endangered Yes 

Sphenotoma drummondii   Mountain paper-heath   Endangered  Endangered   No   

Stylidium galioides   
Yellow Fitzgerald 
triggerplant   Vulnerable  Vulnerable   Yes   

Verticordia carinata  Vulnerable Vulnerable No 
Verticordia crebra   Crowded featherflower   Vulnerable  Vulnerable   Yes   
Verticordia 
helichrysantha Coast featherflower   Vulnerable   Vulnerable   Yes   
Verticordia pityrhops Mt Barren featherflower   Endangered  Endangered   Yes   
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Table A3. Threatened fauna species 

Threatened fauna species that occur in the ecological community [WA= Western Australian 
Wildlife Conservation Act 1990; National= EPBC Act] 

Scientific Name    Common Name    EPBC Status    WA Status   
 Endemic to the 
ecological 
community 

Bettongia penicillata 
ogilbyi   

Brush-tailed bettong; 
woylie   Endangered   

Rare or likely to 
become extinct   No   

Calyptorhynchus 
latirostris   Carnaby's black cockatoo   Endangered   

Rare or likely to 
become extinct   No   

Dasyornis longirostris   Western bristlebird   Vulnerable   
Rare or likely to 
become extinct   

No but heavily 
restricted to EC   

Dasyurus geoffroii   Western quoll; chuditch   Vulnerable   
Rare or likely to 
become extinct   No   

Epicyliosoma sarahae   Sarah’s pill millipede   Not listed   
Rare or likely to 
become extinct   Yes   

Falco peregrinus 
macropus   Peregrine falcon   Not listed   

Other specially 
protected fauna   No   

Leipoa ocellata   Malleefowl   Vulnerable   
Rare or likely to 
become extinct   No   

Morelia spilota imbricata   Carpet python   Not listed   
Other specially 
protected fauna   No   

Parantechinus apicalis   Dibbler   Endangered   
Rare or likely to 
become extinct   

No but heavily 
restricted to EC   

Petrogale lateralis 
hacketti   Recherche rock-wallaby   Vulnerable   

Rare or likely to 
become extinct   Yes   

Petrogale lateralis 
lateralis   

Black-flanked rock-
wallaby   Vulnerable   

Rare or likely to 
become extinct   No   

Pezoporus flaviventrus   Western ground parrot   
Critically 
Endangered   

Rare or likely to 
become extinct   

No but heavily 
restricted to EC   

Platycercus icterotis 
xanthogenys   Western rosella (inland)   Vulnerable   

Rare or likely to 
become extinct   No   

Potorous platyops   Broad-faced potoroo   Extinct   Extinct   Not known   
Pseudocheirus 
occidentalis Western ringtail Vulnerable Vulnerable No 

Pseudomys shortridgei   Heath mouse   Vulnerable   
Rare or likely to 
become extinct   

No but heavily 
restricted to EC   

Pseudonaja affinis tanneri   Recherche dugite   Vulnerable   
Rare or likely to 
become extinct   Yes   

Psophodes nigrogularis 
nigrogularis   

Western whipbird 
(western heath)   Endangered   

Rare or likely to 
become extinct   

No but heavily 
restricted to EC   

Setonix brachyurus   Quokka   Vulnerable   
Rare or likely to 
become extinct   No   
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Appendix B – Detailed description of biology and ecological processes 
The landscape of the region in which the ecological community occurs is ancient and has been 
largely lacking in significant soil development or acute disturbance for many millions of years. 
Its complex mosaic of highly weathered soils are a series of reworked substrates that have been 
variously eroded and deposited in different places through fluvial and aeolian mechanisms 
(Barrett et al., 2009). Variation in soils/substrate occurs over very short distances from alkaline 
coastal systems and sandy plains through neutral gravels to acid sands and duplex sand/clay 
systems (Hopper and Gioia, 2004; McQuoid, 2004; Barrett et al., 2009). 

Vegetation dynamics 

The ecological community is dominated by flora groups with Gondwanan lineages that exhibit 
a range of survival strategies to cope and manifest in old, stable, leached and nutrient depleted 
soils (Hopper and Gioia, 2004; McQuoid, 2004). Such adaptations and characteristics include 
adventitious roots, plant longevity, symbiotic relationships with mycorrhizal fungi and 
pollinators, sand blanketing thicket systems and winter/cold adapted seed germination triggers 
(Bell et al., 1984; McQuoid, 2004; Barrett et al., 2009). 

These adaptations have seen a loss of many of the key survival mechanisms characteristic of 
new world disturbance opportunist flora, and as such, many taxa of the ecological community 
have greatly reduced dispersal facility, modest to poor responses to elevated soil nutrients and 
intolerance for frequent disturbance (Hopper, 2009; Bradshaw et al., 2011). 

One of the key features of the ecological community is its high floristic diversity and a high 
degree of localised endemism, particularly in the Stirling Range, Fitzgerald River National 
Park, Ravensthorpe Range and Russell Range (Comer et al., 2001a; Comer et al., 2001b; 
Hopper and Gioia, 2004; McQuoid, 2004; Barrett et al., 2009; Gilfillan et al., 2009). 
Subsequently, there is a very high level of variation and this has been described in broad terms 
by ecodistrict, based on similarities in physical and biological patterns of geology, climatic 
history, drainage patterns, major soil systems and existing native vegetation types (McQuoid, 
2004, also see Table E2, page 55). In addition, it is well‐recognised that a high degree of 
variation of the ecological community may exist within ecodistricts and considerable turnover 
of species can occur within very short distances (Gill and Groves, 1981; Hopper and Gioia, 
2004; Barrett et al., 2009). 

Coexistence of species appears to be mediated by edaphic (soil) specialisation and marked 
spatial and temporal variation in recruitment opportunities associated with interactions of soil 
type, fire, drought, flooding, and disease (Hopper and Gioia, 2004).  

The northern and eastern boundaries of the ecological community are predominantly 
determined by rainfall, coinciding with the 300 mm rainfall isohyets, although the 400 mm 
isohyet coincides with the majority of the ecological community and the northern extent of 
south coast Banksia species. Rainfall is also a determinant of the community’s western 
distribution, with an adjacent wetter climate supporting the southern Jarrah forest in preference 
to the dense, obligate seeding Proteaceae dominated shrublands and kwongkan (Hopper and 
Gioia, 2004; McQuoid, 2004). 

The landscape and climate of the ecological community and surrounds interplay to provide a 
range of biological refugia for some species, including: 

• Mountain‐top and gully communities of the Stirling Range (for example the threatened 
Montane Heath sub-community, Allocasuarina decussata, and provides a substantial fauna 
refuge, notably for short‐range endemic invertebrates); 
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• Mt Manypeaks – Two Peoples Bay mountain tops as climatic refugia for Gondwana 
relictual species including threatened birds; 

• Barren Ranges and Thumb Peak as a refuge for critical weight range mammals and 
proteaceous endemics; ∙ 

• Bremer Bay‐Pallinup area may provide relictual habitat for some species normally 
restricted to west of Albany and Two Peoples Bay including: Austrostipa compressa, 
Eucalyptus calcicola subsp. unita, Banksia grandis, Baumea vaginalis and others; 

• Mondrain and Figure of Eight Islands of the Recherche Archipelago provide refugia for 
critical weight range mammals, such as Tammar Wallaby (Macropus eugenii derbianus), 
Southern Brown Bandicoot (Isoodon obesulus), Rock Wallabies (Petrogale lateralis 
lateralis and Petrogale lateralis hacketti), and reptiles including Pseudonaja affinis tanneri 
(Recherche dugite) and Morelia spilota imbricata (Western Australian carpet python); 

• Near coastal hills of Cape Le Grand and Mississippi Hill are refugia for declared rare flora 
including Lambertia echinata subsp. echinata (Comer et al., 2001a); and 

• Mountain top and slopes of the Russell Range are refugia for short range endemic 
invertebrates, endemic proteaceae taxa and inland occurrences of kwongkan. 

The development of a sustainable vegetation structure for the ecological community is related 
to seed resource provision of component species. The structure of older and sustainable 
examples of the ecological community often occurs as relatively dense groups of large plants 
with large amounts of seeding capsules. Areas disturbed by fire relatively infrequently (20 
years or greater) demonstrate the ability to return to sustainable structures, while those that 
have frequent disturbance show diminished structure and composition of the vegetation. 
Dispersal ability of the ecological community is limited (Hopper, 2009), meaning that once lost 
from an area, the return of the dominant proteaceous plants of the ecological community is 
unlikely. 

Examples of faunal roles and interactions 

The importance of the Proteaceae Dominated Kwongkan Shrubland for provision of both food 
and shelter for fauna is widely acknowledged (Wooller et al., 1984; Wills, 1993; Wooller et al., 
2000; Quinlan et al., 2004; Dundas, 2008). In addition to the general refuge examples above, 
examples of fauna species that are heavily reliant on the ecological community include:  

• Parantechinus apicalis (dibbler) – restricted to pockets on the mainland along the WA 
south coast and requires long, unburnt (>10 years) heathland with a dense canopy (Friend, 
2003);  

• Pseudomys shortridgei (heath mouse) – strongly associated with floristically rich heath 
community with a dense structural layer up to approximately one metre tall (Quinlan et al., 
2004);  

• Tarsipes rostratus (honey possum) – occurs in greatest numbers in WA’s Sandplain 
heathlands. It feeds exclusively on pollen and nectar, primarily sourced from Proteaceae 
(particularly Banksia species as a food source), and to a lesser extent Myrtaceae species 
(Wooller et al., 1984). It may also rely on dense shrub species for shelter and microclimate 
regulation (Dundas, 2008). In addition the honey possum occurs in greatest numbers in 
vegetation long‐unburnt for greater than 30 years, and requires a year‐round pollen source, 
making it highly susceptible to Phytophthora cinnamomi due to susceptible species being 
its most heavily relied upon food sources;  
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• Calyptorhynchus latirostris (Carnaby’s black cockatoo) – relies on seeds of the Proteaceae 
family in the heathland as a high return food source, while nesting in adjacent woodlands 
(Saunders, 1980; Cooper et al., 2002), and when not breeding;  

• Pezoporus flaviventris (western ground parrot) – uses shrub heaths and sedgelands, low in 
structure with dense vegetation cover and usually with medium to high species richness 
(Burbidge et al., 1997);  

• Psophodes nigrogularis nigrogularis (western whipbird (western heath)) – is restricted to 
Mt Manypeaks and Two People’s Bay (both part of the ecological community) and occurs 
in dense low mallee over heath, with known nests being found in dense heath vegetation 
(Garnett and Crowley, 2000);  

• Psophodes nigrogularis oberon (western whipbird (western mallee)) – heavily reliant on 
the ecological community, nesting and foraging in mallee and dense heath vegetation 
(Garnett and Crowley, 2000);  

• Hylacola cautus cautus (may be known as Hylacola cautus whitlocki (shy heathwren) – 
occurs across the highly fragmented southern wheatbelt of WA, nesting on ground or in 
shrubs below dense vegetation with a mallee overstorey (Garnett and Crowley, 2000); 

• Banksia bee – is a pollinator of species in the ecological community. It has been recorded 
visiting include Banksia coccinea, B. ilicifolia, B. sessilis, and B. speciosa (Houston, 2000, 
page 41). 

• Ground birds and western bristlebird mainly occur in the ecological community and 
decrease in areas where mallee trees become dense. 

Invertebrates are poorly known for this ecological community. The role of the Banksia bee is 
known as they rely on Banksia, a key component of the ecological community. Bees play a 
vital role in pollination and gene transfer. This is also the case for wasp pollinators for orchids 
that are highly species-specific. 

Aboriginal knowledge 

The country of the Nyungar/Noongar and Ngadju Aboriginal people, and their sub-groups or 
dialectal groups, cover the region where the ecological community occurs. There is 
geographical and biological evidence that partially aligns the natural distribution of the 
ecological community with sub-group boundaries. For example, the Stirling Ranges are a key 
geological feature that aligns with the border of a number of sub-groups.  

Table B1 outlines Aboriginal knowledge of the seasons, food resources, management and plant 
and animal phenology in the region. 
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Table B1: Aboriginal seasons that relate to the southeast coastal floristic province (Bureau of Meteorology, 2010; O’Connor and Prober, 2010). 
The Aboriginal calendars below are an annual cycle of events and can vary from year to year. The timing is not strictly tied to the European annual 
12-month calendar, but is an approximation. 

 December January February March April May June July August September October November 

Group  

N
yungar/N

oongar 

Birak 
(Season of the young) 

Hot and dry time. 
Hot and dry easterly or north-
easterly winds in the morning 
and coastal sea breezes in the 

afternoon. 
Burning time in mosaic patterns 
to reduce fuel, increase grazing, 

help seed germinate. 
Fledglings venture out of nests. 

Reptiles shed their skin. 
Baby frogs transform into adults. 
Banksia attenuata and B. baxteri 

and Moodjar (Melaleuca 
subfalcata-Christmas tree) 

flowering. 
Time for birds and honey 

possums as nectar and gum 
being produced by many plants. 

Bunuru 
(Season of the 
adolescence) 

Hottest part of the year and 
sparse rain. 

Hot easterly wind continues 
with cool sea breeze most 

afternoons. Occasional heat 
troughs bring humid 

conditions. 
Time of white flowering 

gums in full bloom. 
Acacias, Banksia media 

(southern plains banksia) and 
Eucalyptus lehmannii (bushy 

yate) flowering. 

Djeran 
(Season of adulthood) 

Cooler weather begins, rain is 
infrequent. Winds are generally 

lighter from the south east or 
south west. Flying ants appear. 

Native fruit appear. 
Traditional time for collecting 

bulbs and tubers for food. 
"Red flower" season as species 

such as Beaufortia aestiva 
(summer flame), Corymbia 

ficifolia, Hakea laurina 
(pincushion banksia) and 

Pimelea physodes (Qualup 
bells) start to flower. 

 

Makuru 
(Fertility season) 

Cold and wet time of the year. 
Westerly and cold southerly 

winds. Frequent storms. 
Indigenous migration inland 

from the coast. 
Wardon (ravens) pair up. Mali 

(black swans) pair up and 
prepare nests. 

"Blue flower" season as 
Dianella revoluta (blueberry 

lily) and Patersonia 
occidentalis (purple flags) start 

to flower. 
Acacia pulchella (prickly 
Moses), Banksia coccinea 
(scarlet banksia), Hakea 

corymbosa (cauliflower hakea), 
Hakea victoria (royal hakea), 
Hardenbergia subsp. (native 

wisteria), Leucopogon 
apiculatus (heath) and 

Pultenaea subsp. (bacon and 
egg plants) flowering. 

End of season begins with a 
transition to white flowers such 

as Agonis flexuosa (weeping 
peppermint). 

Djilba 
(Season of conception) 

Some very cold but clear days 
mixed with warmer rainy and 

windy days. 
Season of yellow and cream 

flowers. 
At the end of season, balgas 
(grass trees) flower stalks 

emerge. 
Many woodland birds nesting 
including koolbardi (magpie), 
djili djili (willie wagtail) and 
Chuck-a-luck (wattlebirds). 

Kambarang 
(Season of birth) 

Increasing dry periods and 
warming trend with fewer 

cold fronts. 
Beaufortia, kangaroo paw, 

many Conostylis and 
Isopogon species in flower. 

Balgas start to flower. 
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 December January February March April May June July August September October November 

Group  

 

N
gadju 

Nganji 
Hot season 

Hot and dry with occasional storms; winaka (Esperance Doctor) 
cools evenings). 

Karlkula (Marsdenia australis - silky pear 
Maartay season (about March) is the start of colder weather. 

Good time to burn on grassy hills, low woodlands and mallee as 
the coming rains start regrowth (greenpick) and it is before 

animals start to breed, such as emus laying eggs. 
Fires in the sandplain country bring foraging bustards (Ardeotis 

australis). 
Nut from sandlewood (Santalum spicatum) good to eat. 

Insects on the bark and wood of fine-leaved eucalypts produce 
jarranh (honey). 

Echidnas (Tachyglossus aculeatus acanthion) can be eaten 
around this time, as they have no babies in their pouches. Bats 

are active and can be caught by lighting tall 
sticks with fire and holding them up in the air. 

At the end of the season, snakes and lizards hibernate 
underground. 

 

Kupilya ngarrin 
Sleeping/hibernating season 

Cold and rainy. 
Starts when reptiles go to sleep. 

Snakes and lizards are fat. 
Jula (emu) males get fat and 

feathers shiny. 
Pula (Morelia spilota-carpet 

python) are especially big and 
good to eat at this time. 

If kangaroos have few babies at 
this time, then a drought is 

likely. 
End of season: Pikurla (white 

scale-manna) appears on 
eucalypts and reptiles start to 

wake. 

Karrlkunja 
Courting/mating season 

Cold and rainy, but starting to warm up. August 
is windy and weak blossoms are blown off. 

Munpark (bardi moths) emerge from trees such as 
jam (acacia sp.) and good to eat. 

Warntu (mallee fowl) call on cold mornings. 
Ngapaya (termites) can be eaten. 

Jungkajungka tubers (possibly Thysanotus 
patersonii) still sweet for eating.  

The white flowers of jutumul (Olearia muelleri-
goldfields daisy) occurs at the end of the season. 
Toward the end of karrlkunja, kipara (Ardeotis 
australis-bush turkey) does courting dance and 
Walatuttut (Cracticus nigrogularis-pied butcher 

bird) call out. 

Ngawu 
Egging season 

Getting warmer and rains 
decreasing. 

Many sandplain species are 
flowering. At the end of 

season the wind knock off 
weak fruit. 

Yurna (bobtail-Tiliqua 
rugosa), goannas and snake 

wake. Yurna get fat and good 
to eat as the season 

progresses. 
 

Nganji 
At the start of 

the season, 
march flies 

arrive 
indicating 
time for 

Indigenous 
people to 

migrate to the 
coast. Snakes 

are mating 
and goanas 
are laying 
their eggs. 
Kunhapiti, 
Christmas 

tree, 
Grevillea 

nematophylla 
flowering 

indicates start 
of hot season. 
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Appendix C – Detailed description of national context 
Distribution 

The ecological community is located within the southeast coastal floristic province (sensu 
Hopper and Gioia, 2004; relating to South West Australian Phytogeographic Boundaries. 
Includes the islands of the Recherche Archipelago), which encompasses all of the Esperance 
Sandplains bioregion and adjacent parts of the Mallee and Jarrah Forest bioregions of south 
west Western Australia (Interim Biogeographic Regionalisation of Australia (IBRA) V7). 
There may also be possible occurrences close to the border of adjoining bioregions. This 
floristic province forms a distinct centre of species richness and endemism associated with the 
evolutionary history of the region, notably a stable geological history and a history of isolation 
(Hopper, 1979). 

The landscape of the Esperance Sandplains and surrounding region is extremely ancient and 
highly weathered. Soils vary from alkaline coastal systems, sandy plains, neutral gravels to acid 
sands and duplex sand/clay systems. McQuoid (2004) has identified thirteen ecodistricts in 
which the ecological community occurs (Table E2, page 54) and dominant flora and fauna 
species share similarities.  
Landuse history 

Distribution of the ecological community outside the few large existing reserves (e.g. Stirling 
Range National Park, Fitzgerald River National Park, Cape Le Grand National Park and Cape 
Arid National Park) is severely fragmented due to land clearing for agriculture since the 1920s. 
In addition, land clearing has resulted in these major reserves being largely isolated from one 
another. 

Relationships to nationally-listed ecological communities 

Parts of the EPBC-listed ‘Eastern Stirling Range Montane Heath and Thicket’ ecological 
community also meet the description of the Proteaceae Dominated Kwongkan Shrubland 
ecological community, in cases where cover of Proteaceae species is 30% or greater.  The 
Eastern Stirling Range Montane Heath and Thicket ecological community was listed as 
endangered under the EPBC Act on 16 July 2000. 

Eastern Stirling Range Montane Heath and Thicket is a montane sub-community, covering 
approximately 520 ha. It is distinct from vegetation occurring in the central and western 
Stirling Range and is found at high altitudes, approximately 750 m to 1080 m above sea level. 
A key species indicative of its distribution is Andersonia axilliflora, which is or was an 
abundant and dominant member of the community. Using A. axilliflora as an indicator, the sub-
community extends from the eastern limit of the Stirling Range, Ellen Peak, more or less 
continuously at these altitudes to Coyanarup Peak, with a separate occurrence on the summit 
area of Mt Success (Barrett, 2000). 

Relationships to Ramsar wetlands 

Two wetlands of international importance (Ramsar wetlands) occur within the boundary of the 
Proteaceae Dominated Kwongkan Shrubland, the Lake Warden System (total area of site 1999 
ha) and Lake Gore (4017 ha). Areas of the ecological community occur within the boundary of 
these Ramsar sites.  
Relationships to World or National Heritage places 

The ecological community occurs within Porongurup National Park and Stirling Range 
National Park, both of which are on the National Heritage List. 
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Relationships to State-listed ecological communities 

The Proteaceae Dominated Kwongkan Shrubland ecological community includes three 
ecological communities on the state’s list of Threatened Ecological Communities, which is 
endorsed by the Western Australia Minister for the Environment. ‘Montane thicket of the 
eastern Stirling Range’, ‘Russell Range mixed thicket complexes’, and ‘Thumb Peak, Mid 
Mount Barren, Woolburnup Hill (central Barren Ranges) Eucalyptus acies mallee heath’. 

Fourteen Western Australian priority ecological communities (PEC) have also been identified 
within the ecological community (Table C1). 

Table C1: Western Australia’s priority ecological communities (PEC) that have been identified 
within the Proteaceae Dominated Kwongkan Shrubland ecological community. AVRS = 
Albany Regional Vegetation Survey (Sandiford and Barrett, 2010). 
Priority ecological 
community name  Description / other information 

Wet ironstone heath 
community (Albany 
District) 

The habitat for the community is winter‐wet ironstone in valley floors. 
The heath community is dominated by Kunzea recurva, K. preissiana, 
K. micrantha, Hakea lasiocarpha, H. tuberculata, H. oldfieldii, 
H. cucullata, H. sulcata, Petrophile squamata, Banksia tenuis, 
Adenanthos apiculatus, Melaleuca suberosa, M. violacea, Gastrolobium 
spinosum. North Porongurup. 

Cheynes 1 Tree Mallee 

Eucalyptus acies (P4), E. lehmanii, E. goniantha Tree Mallee Tall Open 
Shrubland and Open Sedgeland on loam on steep slopes of spongelite 
breakaway. Common shrub species include Gastrolobium bilobum, 
Rhadinothamnus rudis, Melaleuca blaeriifolia, Hakea elliptica, 
Spyridium majoranifolium and Agonis theiformis. Common sedges 
include Desmocladus flexuosus and Tetraria capillaris. Priority taxa 
other than E. acies (P4) and E. goniantha (P4) include Banksia serra 
(P4, at the eastern limit of its range) and Calothamnus robustus (P3). 

Cheynes 2 Open Tree 
Mallee 

Eucalyptus acies (P4), E. doratoxylon Tree Mallee over Mixed Tall 
Open Shrubland, Open Shrubland and Open Sedgeland on loam on 
gentle to moderate slopes and crests of spongelite outcropping. Common 
tall shrub species include Allocasuarina trichodon, Hakea cucullata and 
H. lasiantha; however the tall shrub stratum may be absent. Common 
shrubs include Calothamnus robustus (P3), Beaufortia empetrifolia, 
Banksia mucronulata, Melaleuca striata and Taxandria spathulata. 
Common sedges include Mesomelaena stygia, M. tetragona, 
Cyathochaeta avenacea, Anarthria scabra and 
Chordifex leucoblepharus. 

Montane mallee of the 
Stirling Range 

Thicket, mallee‐thicket and heath community on mid to upper slopes of 
Stirling Range mountains and hills east of Red Gum Pass. 

Banksia laevigata – 
Banksia lemanniana 
proteaceous thicket 

Occurs on laterised ridges and breakaways. Associated species generally 
include Eucalyptus pleurocarpa, Adenanthos oreophilus, 
Leptospermum maxwellii, Beaufortia orbifolia, Taxandria spathulata 
and Stylidium albomontis. 
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Priority ecological 
community name  Description / other information 

Mosaic of Albany 
Blackbutt (Eucalyptus 
staeri) mallee‐heath found 
on lateritic ridges and 
Chittick (Lambertia inermis 
subsp. inermis) scrub‐heath 
on seasonally‐waterlogged 
laterite 

Type 1a – Albany Blackbutt (Eucalyptus staeri) mallee-heath on well-
drained lateritic ridges 

The structure of the vegetation is generally very open mallee with open 
tall shrubs over closed heath. Eucalyptus staeri (to about 4-5 m in 
height) is usually the only mallee within a layer of tall open shrubs over 
2 m in height dominated by Agonis theiformis, Lambertia inermis and 
sometimes Hakea pandanicarpa subsp. crassifolia. 

The thickest layer of vegetation in this unit generally comprises shrubs 
from 1-2 m in height with a foliage cover of 30-70%. Dominant species 
include Agonis theiformis, Banksia nutans var. nutans, Beaufortia 
empetrifolia, Banksia mucronulata subsp. mucronulata, Melaleuca 
striata, Petrophile divaricata or Taxandria spathulata. 

Type 1b – Chittick (Lambertia inermis subsp. inermis) and other scrub-
heath on seasonally-waterlogged laterite 

The tall shrub layer is dominated by Lambertia inermis or Agonis 
theiformis with Hakea pandanicarpa subsp. crassifolia and Hakea 
cucullata also common. Beaufortia anisandra, Banksia mucronulata 
subsp. mucronulata, Taxandria spathulata or Melaleuca striata are 
generally the most abundant shrubs in the mid-shrub layer (1-2 m in 
height with cover of 30-70%). Other shrubs characteristic of this unit 
include Acacia subcaerulea, Agonis theiformis, Beaufortia empetrifolia, 
Hakea corymbosa subsp. corymbosa, Hakea pandanicarpa subsp. 
crassifolia and Isopogon trilobus. 

The low shrub layer is generally very open, due to the dominance of the 
taller shrubs. Characteristic species common to this assemblage (and not 
found in Unit 1a) are Adenanthos apiculatus, Conothamnus aureus, 
Conospermum caeruleum subsp. caeruleum, Banksia calophylla, 
Gastrolobium bracteolosum, Logania stenophylla, Melaleuca suberosa 
and Verticordia habrantha. 

Albany Blackbutt 
(Eucalyptus staeri) mallee 
heath on deep sand 

Occurs on infertile deep sands on the Pallinup Sand Plain. The structure 
of the vegetation is mallee heath. Eucalyptus staeri to about 4-5 m in 
height is the most common mallee within a tall open shrub layer 
consistently dominated by Agonis theiformis and Banksia baxteri. 
Banksia attenuata, Banksia coccinea, Hakea pandanicarpa 
subsp.crassifolia and Lambertia inermis are also dominant in some 
occurrences. Banksia attenuata dominates this assemblage at 
occurrences with the deepest sand. Hakea baxteri and Nuytsia floribunda 
are other common species in the tall shrub layer. Banksia baxteri in the 
tall shrubs layer is a conspicuous indicator species of this unit. 
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Priority ecological 
community name  Description / other information 

Banksia coccinea shrubland 
/ Eucalyptus staeri / Sheoak 
Open Woodland  

(ARVS) Unit 14  

Found on deep white/light grey sand on the lower slopes and valleys, 
usually occurring just upslope of seasonally wet drainage lines. The 
community is floristically very diverse and structurally quite variable. 
Typically Allocasuarina fraseriana, Eucalyptus staeri, Banksia 
attenuata and Banksia ilicifolia are present as emergents or as low open 
woodland above a Banksia coccinea tall open scrub, mixed open/closed 
heath, mixed low open heath, mixed sedgeland and open herbland. 
Jacksonia spinosa often forms a distinct stratum above the heathland, 
dominant heath species are Melaleuca thymoides, Adenanthos cuneatus, 
Leucopogon rubricaulis, Phyllota barbata, Hypocalymma jessicae and 
Leucopogon glabellus. Common sedges and herbs include 
Anarthria scabra, Lyginia barbata, Schoenus caespititius, Anarthria 
prolifera, Anarthria gracilis and Cyathochaeta equitans. Appears to be 
restricted to the Albany region. 

Melaleuca striata / Banksia 
spp Coastal Heath 

(ARVS Unit 16) 

Community occurs on light grey deep sand on coastal slopes and valleys. 
Melaleuca striata, Banksia attenuata and Banksia coccinea dominate the 
closed to open heath/low heath with exposure to salt laden winds 
restricting the growth of the latter two species. This unit is typically 
dense being a closed to open heath/low heath over a dense sedgeland 
dominated by Anarthria scabra. Other common species include 
Isopogon cuneatus, Adenanthos cuneatus, Astroloma baxteri, 
Hypocalymma jessicae, Petrophile rigida, Melaleuca thymoides, Lyginia 
barbata and Hypolaena exsulca. The community is restricted to an area 
in Gull Rock National Park east of Albany. 

Banksia coccinea Shrubland 
/ Melaleuca striata / 
Leucopogon flavescens 
Heath 

(ARVS Unit 15) 

Community occurs on light grey or grey deep sand on lower slopes and 
valleys. Structurally this unit is a diverse heathland over a diverse 
sedgeland dominated by Anarthria scabra and a very open herbland 
dominated by Dasypogon bromeliifolius. Emergent trees 
(Allocasuarina fraseriana, E. marginata) may be present along with the 
shrub Taxandria angustifolia. The community is restricted to an area in 
the Angove-Two-Peoples Bay - Bettys Beach area east of Albany. 

Taxandria spathulata Heath 

(ARVS Unit 32) 

Community is an open heath dominated by Taxandria spathulata, with a 
sedgeland that includes Schoenus sp. Cape Riche Cushion (G.J. 
Keighery 9922) and Mesomelaena stygia on clay loam overlying 
spongelite plains. 

Tallerack (Eucalyptus 
pleurocarpa) mallee‐heath 
on seasonally inundated 
soils 

This vegetation type is a mallee-heath in which the conspicuous 
Eucalyptus pleurocarpa is the dominanat eucalypt species in an open 
mallee or very open formation that typically includes abundant 
E. decipiens subsp. adesmophloia and E. falcata. E. buprestium, 
E. decurva and E. uncinata are also sometimes present. Hakea cucullata, 
H. nitida and H. pandanicarpa subsp. crassifolia are usually present as 
tall open shrubs.  

Commonly, these heaths or closed heaths are dominated by 
Acacia biflora, Beaufortia empetrifolia, Banksia mucronulata subsp. 
mucronulata, Banksia tenuifolia var. tenuifolia, Hakea denticulata, 
Isopogon trilobus, Melaleuca striata, Rinzia schollerifolia or 
Taxandria spathulata. 
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Priority ecological 
community name  Description / other information 

Scrub heath on deep sand 
with Banksia and 
Lambertia, and Banksia 
scrub heath on Esperance 
Sandplains 

The scrub heath forms part of Beard’s Esperance System and comprises 
two very closely related vegetation units (bSZc & blSZc) on sand of 
varying depths overlying clay: Scrub heath dominated by Banksia 
speciosa and Lambertia inermis and other proteaceous species such as B. 
media and Hakea subsp. (with occasional Nuytsia floribunda and mallee 
species) over herbs on deep sand (to 
1m) over clay over ironstone. The scrub heath may share a number of 
species in common with the Mallee heath vegetation unit (e26SZc) of 
the Esperance System: Eucalyptus tetragona, E. extrica and E. decipiens 
with occasional E. incrassata, E. redunca over Lambertia inermis and 
Hakea subsp. on lateritic soil over ironstone 

Dense, obligate seeding 
Proteaceae dominated 
shrublands and kwongkan 
of the Esperance Sandplains  

 

Consists of predominantly obligate seeding proteaceous shrubland and 
heath (kwongkan) and mallee heath on sandplain, duplex sand/clay and 
gravels overlying Eocene sediments, quartzite, schist, Yilgarn and 
Albany Fraser granite and greenstone ranges. Its flora is characterised by 
high species diversity and a high degree of endemism, particularly in the 
Stirling Range, Fitzgerald River National Park, Ravensthorpe Range and 
Russell Ranges. Due to the high levels of endemism, there are few 
species that exist across the entire range of the dense, obligate seeding 
Proteaceae dominated shrublands and kwongkan of the Esperance 
Sandplains, however particular species have been identified as common 
dominant species in each of its ecodistricts. 

This PEC is broad in scale and includes some of the more finely 
described PECs listed above.  

 

Relationships to other vegetation classifications 

Caveat 

Ecological communities are complex to classify. Each State/Territory jurisdiction applies its own 
system to classify ecological communities which can cause challenges when cross-referring 
amongst systems. They may also vary in accuracy to the on-the-ground situation, particularly if 
based on maps and modelling. Any reference to vegetation and mapping units as equivalent to a 
national ecological community, at the time of listing, should be taken as indicative rather than 
definitive. A unit that is generally equivalent may include elements that do not meet the 
description. Conversely, areas mapped or described as units other than those referred to may 
sometimes meet the description. Judgement of whether an EPBC-protected ecological 
community is present at a particular site should focus on how an area meets the description, 
particularly the key diagnostic characteristics for the national ecological community. 

 

Relationships to national and state vegetation systems – on following pages in Table C2.
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Table C2. Western Australian Beard units and equivalent National Vegetation Information System (NVIS) Major Vegetation Groups and Subgroups and 
that most closely correspond with the Proteaceae Dominated Kwongkan Shrubland ecological community. Note that this list is not exclusive, as the 
national ecological community may occur in areas mapped as other vegetation units. 

 

WA (Beard) 
unit  

WA (Beard)  
 name 

Major Vegetation Group/s (MVG)  
(unit; name) 

Major Vegetation Subgroup/s (MVS) 
(unit; name) 

38 Shrublands; thicket, mixed 17; Other Shrublands 32; Other shrublands 

42 
Shrublands; mallee & 
acacia scrub on south 
coastal dunes 

14; Mallee Woodlands and Shrublands 
10; Other Forests and Woodlands 
16; Acacia Shrublands 

55; Mallee with an open shrubby understorey 
21; Other Acacia tall open shrublands and 
shrublands 
16; Other forests and woodlands 

47 Shrublands; tallerack 
mallee-heath 14; Mallee Woodlands and Shrublands 29; Mallee with a dense shrubby understorey 

50 Shrublands; dwarf scrub 
on granite (south coast) 17; Other Shrublands 32; Other shrublands 

516 Shrublands; mallee scrub, 
black marlock 14; Mallee Woodlands and Shrublands 27; Mallee with hummock grass 

29; Mallee with a dense shrubby understorey 
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WA (Beard) 
unit  

WA (Beard)  
 name 

Major Vegetation Group/s (MVG)  
(unit; name) 

Major Vegetation Subgroup/s (MVS) 
(unit; name) 

691 
Shrublands; Dryandra 
quercifolia & Eucalyptus 
subsp. thicket 

15; Low Closed Forests and Tall Closed 
Shrublands 
14; Mallee Woodlands and Shrublands 
32; Mallee Open Woodlands and Sparse 
Mallee Shrublands 

28; Low closed forest or tall closed shrublands 
(including Acacia, Melaleuca and Banksia) 
55; Mallee with and open shrubby understorey 
68; Open Mallee woodlands and sparse mallee 
shrublands with an open shrubby understorey 

964 
Shrublands; mallee scrub, 
black marlock & 
Eucalyptus decipiens 

14; Mallee Woodlands and Shrublands 29; Mallee with a dense shrubby understorey 

975 Low woodland; jarrah 5; Eucalypt Woodlands 8; Eucalyptus woodlands with a shrubby 
understorey 

980 Shrublands; jarrah mallee-
heath 

5; Eucalypt Woodlands 
14; Mallee Woodlands and Shrublands 
32; Mallee Open Woodlands and Sparse 
Mallee Shrublands 

8; Eucalyptus woodlands with a shrubby 
understorey 
29; Mallee with a dense shrubby understorey 
68; Open mallee woodlands and sparse mallee 
shrublands with an open shrubby understorey 
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WA (Beard) 
unit  

WA (Beard)  
 name 

Major Vegetation Group/s (MVG)  
(unit; name) 

Major Vegetation Subgroup/s (MVS) 
(unit; name) 

986 Shrublands; mallee-heath 
(Stirling Range) 

32; Mallee Open Woodlands and Sparse 
Mallee Shrublands 
10; Other Forests and Woodlands 

68; Open mallee woodlands and sparse mallee 
shrublands with an open shrubby understorey 
50; Banksia woodlands 

989 Shrublands; Albany 
blackbutt mallee-heath 

32; Mallee Open Woodlands and Sparse 
Mallee Shrublands 

68; Open mallee woodlands and sparse mallee 
shrublands with an open shrubby understorey 

1516 
Shrublands; mallee scrub, 
black marlock & Forrest's 
marlock 

14; Mallee Woodlands and Shrublands 29; Mallee with a dense shrubby understorey 

1519 
Shrublands; mallee scrub, 
Eucalyptus eremophila & 
Banksia 

14; Mallee Woodlands and Shrublands 29; Mallee with a dense shrubby understorey 

2048 Shrublands; scrub-heath in 
the Mallee Region 16; Acacia Shrublands 21; Other Acacia tall open shrublands and 

shrublands 

4048 

Shrublands; scrub-heath in 
the Esperance Plains 
including Mt Ragged 
scrub-heath 

32; Mallee Open Woodlands and Sparse 
Mallee Shrublands 

68; Open mallee woodlands and sparse mallee 
shrublands with an open shrubby understorey 

4801 
Shrublands; heath with 
scattered Nuytsia 
floribunda on sandplain 

32; Mallee Open Woodlands and Sparse 
Mallee Shrublands 

68; Open mallee woodlands and sparse mallee 
shrublands with an open shrubby understorey 
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WA (Beard) 
unit  

WA (Beard)  
 name 

Major Vegetation Group/s (MVG)  
(unit; name) 

Major Vegetation Subgroup/s (MVS) 
(unit; name) 

5048 

Shrublands; banksia and 
lambertia scrub-heath in 
the Esperance Plains 
Region 

17; Other Shrublands 32; Other shrublands 

6048 
Shrublands; banksia scrub-
heath on sandplain in the 
Esperance Plains Region 

14; Mallee Woodlands and Shrublands 29; Mallee with a dense shrubby understorey 

7048 

Shrublands; banksia scrub-
heath on coastal plain in 
the Esperance Plains 
Region 

17; Other Shrublands 32; Other shrublands 
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Differences to similar or intergrading ecological communities 

Although there is a high level of localised plant endemism in the ecological community, with 
few species existing across the entire range, there are similarities at the Family level. In some 
areas the ecological community occurs within, and adjoins, a mosaic of different vegetation 
types. This mosaic of vegetation is primarily driven by fine-scale differences in substrate 
(McQuoid, 2004; Barrett et al., 2009).  

The Proteaceae Dominated Kwongkan Shrubland is the dominant ecological community across 
parts of its range, particularly the Esperance Sandplains. Other vegetation communities often 
intersect such as riverine yate systems, mallet woodlands and wetlands and complex mallee and 
mallee heath communities (those that do not have 30% or greater Proteaceae cover). The 
ecological community occurs primarily on sandplains and marine plains and lower to upper 
slopes and ridges, as well as uplands across its range, while valleys are usually dominated by 
woodlands. Distribution of the ecological community within this mosaic is determined 
primarily by soil characteristics, with heathlands (kwongkan) best developed on highly leached 
nutrient‐deficient sands and laterites (Hopper, 1979).  

In the north and west of the ecological community’s range (off the Esperance Sandplains) the 
ecological community intergrades with transitional rainfall zone heathlands that extend further 
to the north and west of the southeast coastal botanical province. Prior to clearing for 
agriculture, these communities extended through much of the wheatbelt, with a second node of 
richness occurring in the Northern (Geraldton) Sandplains (Hopper, 1979; Hopper and Gioia, 
2004).  

Although structurally similar, the Northern Sandplains heathlands are floristically distinct from 
the ecological community within the southeast coastal botanical province (Hopper and Gioia, 
2004). In particular, Hopper (1979) noted that some genera (e.g. Beaufortia, Calothamnus, 
Calytrix, Conspermum, Conostylis, Darwinia, Dryandra (now Banksia), Grevillea, Hakea, 
Isopogon, Leptospermum, Petrophile, Phebalium, Regelia and Verticordia) exhibit a bimodal 
heathland pattern of species richness across these two regions, whereas some are concentrated 
in the southern heathlands of the ecological community (e.g. Adenanthos, Astartea, Banksia, 
Eucalyptus, Kunzea, Lambertia) or in the Northern Sandplains (e.g. Eremaea, Scholtzia), but 
not in the adjacent wheatbelt. Floristic distinctiveness is also illustrated by a study cited by 
Hopper (1979) in which only 16% of 303 species of Proteaceae occurring in the two richest 
transitional rainfall zone heathland centres of Western Australia (i.e. the Esperance Sandplains 
and the Northern Sandplains) were common to both (Speck, 1958). 

The ecological community can best be distinguished from immediately neighbouring 
communities by the dominance of proteaceous taxa, often in dense stands or patches and 
sometimes thickets. Adjoining systems include predominantly mallee (without  30% or greater 
Proteaceae cover) or other myrtaceous resprouter shrub dominated systems, which, like the tree 
dominants of other adjoining systems such as Moort Woodlands (dominated by Eucalyptus 
platypus), are identified by their dominant taxa. 

As described above, vegetation communities dominated by proteaceous taxa also occur in the 
Northern Sandplains and on some lateritic uplands of the Avon‐Wheatbelt. However, they are 
readily distinguishable by differing species and structure compared to those in the southeast 
coastal botanical province (Hopper and Gioia, 2004). 

In some cases some of the dominant taxa of the ecological community spill out into 
surrounding communities, usually as a few individuals. In other cases, such as at the 
intersection of the Esperance Sandplains West and Quartzite Range ecodistricts on the base of 
East Mount Barren, systems comprising different sub‐communities of the Proteaceae 
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Dominated Kwongkan Shrubland ecological community converge. In this case the westernmost 
Banksia speciosa dense shrubland sub-community joins with the Banksia heliantha thicket 
sub‐community.  

Level of protection in reserves 

See 1.9 National context and other existing protection, page 13. 

 

Appendix D – Description of threats 
This appendix provides relevant information about the known and potential threats to the 
Proteaceae Dominated Kwongkan Shrubland ecological community. This information helps to 
explain why this ecological community merits listing as threatened and supports the detailed 
assessment against criteria at  
 
Appendix E – Eligibility for listing against the EPBC Act criteria (page 54). 
Land clearing and impacts associated with fragmentation 

Clearing reduces the extent of the ecological community and exacerbates patch isolation, 
reducing connectivity between remnants. Connectivity between remnants of the ecological 
community and other native vegetation is an important determinant of habitat quality at the 
landscape scale for native flora and fauna as well as for overall condition and persistence of the 
ecological community.  

Decline of the ecological community due to land clearing is not homogenous across its range. 
Decline has been greatest in regions where the sandy soils were historically most sought after 
for agricultural purposes, with the majority of land clearing occurring from the 1920s to 1990s. 
Distribution of the ecological community outside of major reserves (Stirling Range National 
Park, Fitzgerald River National Park, Cape Le Grand National Park and Cape Arid National 
Park) is highly fragmented due to this land clearing. The ecological community is now most 
likely to occur as small patches within larger patches of remnant vegetation dominated by 
riverine or rocky outcrops or as road verges. Of the remaining extent, approximately 37% 
occurs outside of reserves (Table E1, page 54). In addition, land clearing has resulted in the 
major reserves being widely separated so that the largest patches exist in isolation from one 
another.  

Current clearing is not as great as historical rates for agriculture, but is still occurring. It is now 
usually associated with peri-urban development, mining and fire breaks. Whilst decline due to 
clearing is not occurring at the rate it was in the past, degradation of remaining patches due to 
fragmentation and spread of invasive species is ongoing (Danks, 2004).  

Fragmentation results in reduced connectivity of the floral and faunal components of the 
ecological community. It can impede movement and dispersal of plants and animals, especially 
where unsuitable habitat may separate fragments. Patches in fragmented landscapes also have 
greater levels of ‘edge effects’ such as human disturbance, weed invasion and feral animal 
impact than larger, more connected patches due the greater patch edge to area ratio. In narrow 
remnants, where the edge to area ratio is larger, it is easier for disturbances to invade relatively 
further into patches and impact on the ‘core’ of the patch. 

The degree to which fragmentation exacerbates threats to the ecological community depends 
largely on frequency of fire events and human access, and thus likelihood of Phytophthora 
cinnamomi spread. With respect to P. cinnamomi infestation, there are instances where 
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fragmentation may help protect of the ecological community compared to large areas in 
reserves, due to isolated geography and minimal or controlled human access. Isolation in this 
situation could serve to limit spread of pathogens. However, fragmentation of the ecological 
community has severely compromised its resilience to frequent fire events, due to much 
reduced seed production, and little or no opportunities for fauna migration and seed dispersal. 

Land management practices  

Increased fire frequency, run-off from agricultural land, and urban activities are all sources of 
increased soil phosphorous (P) concentrations, which threaten components of the ecological 
community. Plant species from P-impoverished soils, which the ecological community 
typically occurs on, are also very poor competitors at higher P availability, giving way to more 
competitive species, such as weeds, when soil P concentrations are increased (Lambers et al., 
2013). This has flow on effects in the ecosystem, such as changes to composition, structure and 
function. 

Grazing by livestock has reduced the size and integrity of patches of the ecological community 
on private land, particularly unfenced patches. Livestock may disturb soil, trample vegetation, 
selectively browse plants, introduce invasive plants and alter soil nutrient dynamics, all of 
which can exclude component plant species of the ecological community. Livestock, feral 
animals such as rabbits and pigs, and native animals such as kangaroos, also have the potential 
to act as vectors for the spread of P. cinnamomi, in addition to browsing presence. 

Road maintenance activities have resulted in loss and degradation of the ecological community. 
For example, establishment of gravel storage reserves for road maintenance has had the initial 
impact of clearance of the ecological community, followed by being a source of P. cinnamomi 
contaminated soils that are then spread via machinery during road works (Conservation 
Commission of Western Australia, 2011). Invasive plants and plant pathogens are also often 
spread into roadside remnants during grading or other maintenance activities, such as 
construction of cut-off drains (Shedley, 2007). 
Dieback due to plant pathogens – predominantly Phytophthora cinnamomi 
Phytophthora cinnamomi is a species of water mould, which causes the plant disease 
commonly referred to as ‘dieback’, although dieback can be related to a number of plant 
pathogens. The consequences of infection of susceptible ecological communities include a 
dramatic modification of the structure and composition of the native plant communities; a 
significant reduction in primary productivity; and, for dependent flora and fauna, habitat loss 
and degradation.  

The occurrence of the majority of the Proteaceae Dominated Kwongkan Shrubland within a 
rainfall zone of 400 mm, or greater, combined with a pattern of summer rainfall, often results in 
favourable soil conditions for P. cinnamomi spread. The ecological community also has a 
dominance of P. cinnamomi susceptible species. This makes the Proteaceae Dominated 
Kwongkan Shrubland particularly vulnerable to the impacts of dieback infestation. Spread from 
a point source can occur down-slope in broad fronts, as has been recorded at Stirling Range 
National Park (Barrett, 2000). Across the southeast coastal floristic province, the likelihood of 
spread varies considerably with climatic conditions, with the warm, moist soil conditions 
provided by summer rainfall on the south coast of WA, providing ideal conditions for spread of 
the pathogen in the ecological community (Grant and Barrett, 2001). The threat of P. 
cinnamomi infestation to the ecological community diminishes in the more northern reaches of 
its geographic distribution due to lower soil moisture availability. 
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Phytophthora cinnamomi is having a highly detrimental effect on the ecological community. 
About 92 000 ha is estimated to be infested by the disease (Department of Environment and 
Conservation, 2008). The disease is also prevalent in large areas of unallocated crown land and 
road reserves across the higher rainfall extent of the ecological community, however detailed 
mapping has not occurred in many parts of the ecological community and thus the area 
currently known to be infested is highly likely to be underestimated. Infestation leads to 
inevitable loss of functionally important species in the Proteaceae, Epacridaceae and Myrtaceae 
families. Phytophthora cinnamomi is present in large areas and spreading in the ecological 
community in Stirling Range and Cape Le Grand National Parks, and new infestations in 
northern and northwestern Fitzgerald River National Park have recently been recorded 
(Conservation Commission of Western Australia, 2011; Barrett pers. comm., 2013). The 
disease is also prevalent in large areas of unallocated crown land and road reserves across the 
higher rainfall extent of the ecological community.  

Additionally, documented impacts of the disease appear greater following fire (Barrett, 2000; 
Moore, 2005, cited in Barrett et al., 2009; Conservation Commission of Western Australia, 
2011). Fire in P. cinnamomi infested areas increases the severity and extent of disease and 
impinges on the regeneration capabilities of susceptible species. This occurs through 
mechanisms such as loss of leaf litter, which is thought to reduce conditions favourable to the 
pathogen and control erosion and run-off; and, widespread seedling deaths due to P. cinnamomi 
post-fire (Barrett, 2000; Barrett et al., 2009). Large fires will also change the hydrology of a 
catchment with potential increased surface and sub-surface flow in the early years after fire and 
consequently increased opportunities for disease establishment and spread (Barrett, 2000; 
Barrett et al., 2009). For example, fire is considered to pose a significant threat to the spread of 
P. cinnamomi outside of currently infested catchment boundaries in the Bell Track area of 
Fitzgerald River National Park (Massenbauer, 2009).  

Soil movement during firebreak maintenance or construction may result in the spread of soil-
borne pathogens such as P. cinnamomi. Water used for fire suppression activities also provides 
potential for the introduction of P. cinnamomi (Barrett et al., 2009). 

Management of P. cinnamomi may also have detrimental impacts to the ecological community. 
One technique for managing known dieback infestations that is used on a limited scale is to 
spray natural environments on a landscape scale with phosphite to reduce the impacts of 
P. cinnamomi. However, application of phospite may have a phosphorous-fertilising effect that 
favours competitive species (exotic and native) over those more typical of the ecological 
community (Lambers et al., 2013).  

Apart from P. cinnamomi, other plant pathogens have a detrimental effect on the ecological 
community, although generally not to the same extent as P. cinnamomi. 
Aerial cankers are a disease of the shoots caused by Ascomycetous fungi. The pathogen is 
transmitted to new hosts through the movement of conidia in rainsplash and movement of 
infected material. The genera Cryptodiaporthe subsp., Luteocirrhus subsp., Neofusicoccum 
subsp. and Zythiostroma subsp. have been shown to have a particular detrimental impact to 
Banksia species. For example, Zythiostroma has been recorded on Banksia species of the 
ecological community, such as Banksia attenuata, B. baxteri, B. brownii, B. coccinea, B. 
grandis and B. verticillata. Impacts range from dieback of one branch to complete dieback of 
the host plant and death or loss of the entire Banksia community in an infected area (Shearer et 
al., 1995; Crane and Burgess, 2013). Opportunistic sampling and observations suggest that an 
increase in canker incidence and severity across the region is possibly related to changing 
climate, with increased maximum and mean temperatures (Crane et al., 2012). 
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Phytophthora multivora has been recorded in the region and is known to be pathogenic to some 
eucalypts (Scott et al., 2009). However the full extent to which it threatens Banksia and other 
species of the ecological community is unclear, although Proteaceous deaths due to 
P. multivora have been documented in the ecological community in the Fitzgerald River 
National Park (Barrett pers. comm., 2013). 

Transmission of plant pathogens occurs through various vectors such as humans and 
kangaroos, and on larger scales, through contaminated vehicles and machinery. Effective 
hygiene practices can help to manage human and mechanical transmission. 

Altered fire regimes 

Prior to European settlement, fires occurred through lightning strikes and Indigenous burning 
of the landscape. As a result of this the natural fire regime most likely comprised a mosaic of 
frequencies and intensities. Some areas were burnt more frequently, such as routes between 
significant areas for Aboriginal people. 

More recently, fires have occurred as a result of fire management practices, lightning strikes 
(predominantly on peaks and hills), escapes from prescribed burning operations, and accidental 
ignition from a range of sources.  

Too frequent fire patterns result in degradation of the ecological community. It results in a loss 
or change in component species, and fragmentation of the ecological community, through loss 
of the dominant Proteaceae component. Plant populations within patches subject to frequent 
fires have decreased viability due to reduced seed availability for regeneration. Impacts are 
particularly detrimental to the serotinous obligate seeding species that make up a significant 
proportion of the ecological community. Obligate species require fire intervals longer than the 
primary juvenile period (time from germination to first seed production), but shorter than the 
plant‘s life span to allow time for sufficient seed production. Regular fire intervals shorter than 
the time to first seed production do not allow these species to remain in the system. This is 
becoming particularly apparent in various areas. For example, B. speciosa has been lost in areas 
of Cape Le Grand National Park with fire intervals less than 10 years (Barrett et al., 2009). In 
Fitzgerald River National Park, characterising stands of B. baxteri, B. coccinea, B. heliantha, B. 
lemanniana, B. media, B. sessilis, B. speciosa, Hakea denticulata, H. victoria and Lambertia 
inermis are becoming significantly reduced because of too frequent fires (N. McQuoid, pers. 
comm. 2013). Without adequate rainfall in the early years following fire, successful 
recruitment and establishment of these obligate seeder species is reduced (Barrett et al., 2009). 

The faunal component is also vulnerable to frequent fire, with ground dwelling species or 
species with low dispersal ability, such as the dibbler, western ground parrot, heath mouse, 
western bristlebird and relictual invertebrates, reduced in these areas (Barrett et al., 2009). 
Areas subjected to most frequent fires include large parts of Cape Arid, Cape Le Grand, 
Fitzgerald River, Stirling Range, Stokes, and Waychinicup National Parks, and other coastal 
reserves within the southeast coastal floristic province (Barrett et al., 2009). Increased 
incidences of fire is associated with wild or unplanned fire, and prescribed fires to reduce 
hazardous fuel loads. However, timing of prescribed fires can be amenable to conservation 
management where impacts to native vegetation are taken into account. 

Too infrequent fires also result in the degradation, loss and/or fragmentation of the ecological 
community, through senescence of dominant and other component species. This scenario often 
occurs on roadsides and private land. 
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Invasive flora and fauna 

Invasive plants are widespread in fragmented and linear patches, particularly in the highly 
cleared landscapes outside of reserve and where wind blown nutrients and frequent disturbance 
have compromised healthy vegetation (Roadside Conservation Committee, 2002; Danks, 
2004). Invasion by exotic plants has been a secondary impact following land clearing, livestock 
grazing, alterations to drainage and poor weed hygiene practices. Sandier soils are the most 
susceptible to weed invasion and establishment in the ecological community. 

Currently few invasive plants pose a major threat to large intact areas of this ecological 
community. However they are a significant threat to smaller and linear patches such as roadside 
verges and patches near highly modified land such as towns and alongside farmland. These 
patches provide important corridors for threatened species such as the Carnaby’s Black 
Cockatoo. Presence of invasive plants within the ecological community results in structural 
loss, increased fire risk and loss of species diversity. Perennial grassy weeds in particular are 
currently present in many of these patches, while others are under threat of invasion mostly in 
areas prone to the deposition of sand and nutrients from wind erosion and flood events that 
transfer nutrients and propagules from modified sites into the ecological community.  

The invasive plants currently impacting most seriously on the ecological community include: 

• Exotic grasses: African lovegrass (Eragrostis curvula) and perennial veldt grass 
(Ehrharta calycina) – particularly a threat on the edge of patches and patches with a 
high edge to area ratio, such as roadsides. These grasses invade non wetting sands 
which are primarily vegetated with Banksia speciosa, Nuytsia mixed heath and 
Tallerack mixed heath all of which are within the definition of this ecological 
community.  

• Victorian tea-tree (Leptospermum laevigatum) – a prolific seeder that can result in 
dense, monospecific thickets. 

• Australian golden wattle (Acacia pycnantha) – dense stands can significantly increase 
nitrogen content in soil. It tends to invade the loamier soils in the Esperance area. 

• Bridal creeper (Asparagus asparagoides). 
• Blue lupin (Lupinus cosentinii) – a nitrogen fixing exotic pasture plant. An emerging 

threat, predominantly occurring in the western end of the ecological community’s 
distribution.  

• Rose geranium (Pelargonium capitatum) – is a major weed in parts of the ecological 
community. Frequent and/or intense fires create conditions suitable for greater invasion, 
including increased soil phosphorous levels (Western Australian Herbarium, 1998-). 

Invasive fauna have brought the impacts of new herbivores, affecting regeneration following 
disturbance, and predators impacting sensitive native animal species. Rabbits (Oryctolagus 
cuniculus) are prevalent in narrow patches or on the edges of patches, and also in reserves (e.g. 
Stirling Range NP, Barrett, 2000). Their digging, burrowing and grazing cause direct loss of 
plant species, and indirect loss of native plant and animal species through changes to soil 
structure and nutrient dynamics. 

Predation by feral animals such as foxes and cats is having a major effect on populations of 
threatened fauna of the ecological community, such as the western ground parrot, noisy scrub 
bird and dibbler (Barrett et al., 2009). In addition, feral pigs occur in some areas of the 
ecological community and are considered a major vector for P. cinnamomi (Conservation 
Commission of Western Australia, 2011). 
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Climate change 

It is expected that most species and ecosystems within the Mediterranean climate region of 
southwest Australia will be affected by both current and future climate change (Yates et al., 
2009). Demonstrated climate change since the mid‐1970s has shown a decrease in rainfall 
across southwest Western Australia, especially in winter rainfall (Coffey Environments, 2009). 
This trend is projected to continue. As well as the net decrease in rainfall, a change in timing of 
rainfall (from winter to summer), is likely to affect the life history/cycles of some flora and 
fauna of the ecological community, and may exacerbate other threats such as fire and dieback.  

Key findings of climate research to date are that even with the most optimistic greenhouse gas 
emission scenario, the southwest of Western Australia is projected to be drier and warmer later 
this century with potentially much less water will be available for use by ecosystems (Coffey 
Environments, 2009). It is expected that anthropogenic climate change will lead to warmer and 
more arid conditions shifting to the south and west of Western Australia (Yates et al., 2009). 
South west Western Australia is acknowledged to be highly vulnerable to the impacts of 
climate change. Globally, average temperature has increased by 0.85°C since 1880 (IPCC, 
2013). South west Western Australia has experienced average annual warming consistent with 
global trends, however the south-east of south west Western Australia has experienced a slight 
cooling in maximum summer temperatures (Indian Ocean Climate Initiative, 2012). In addition, 
winter season rainfall in the south west Western Australia has declined by about 15% since the 
mid‐1970s (CSIRO, 2011).   
Severe drought stress resulting in death of proteaceous species on some lateritic uplands of the 
ecological community has already been observed during extended periods of heat in summer 
(G. Craig & K. Bradby, pers. comm. 2013). Range collapse is predicted for many Banksia 
species in the South West Australian Floristic Region with climate change, which is of 
particular concern for southern Banksia species distributions where range movement to the 
south is restricted by the Southern Ocean (Yates et al., 2009). Changes to rainfall patterns may 
also result in the inability for seedlings to establish and survive following fire events. 

Combined with other threats such as fire and P. cinnamomi, as well as its highly fragmented 
distribution, it is anticipated that climate change may have significant detrimental outcomes for 
the ecological community. Barrett et al. (2009) noted that multi‐decadal drought conditions in 
some parts of the ecological community may be a reflection of long‐term climate change and 
increased wildfire risk. Also of note is the currently limited availability of the Stirling Range as 
a higher altitude climate refuge due to P. cinnamomi infestation. This would also be the case 
for the Barren and Russell Ranges should they become seriously infested by P. cinnamomi.  
Hydrological shifts 

Altered hydrological regimes, due to activities such as clearing and agroforestry, have resulted 
in changes to the watertable with detrimental effects such as salinity and changes to water 
availability in some parts of the ecological community. This, coupled with long-term climatic 
shifts, with component species responding in different ways, is likely to change the 
composition of the ecological community.  

Key threatening processes 

The following is a list of EPBC-listed key threatening processes relevant to this ecological 
community: 

• Dieback caused by the root-rot fungus (Phytophthora cinnamomi) 

• Land clearance 
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• Novel biota and their impact on biodiversity 

• Competition and land degradation by rabbits 

• Predation by European red fox 

• Predation by feral cats 

• Predation, habitat degradation, competition and disease transmission by feral pigs 

• Loss of terrestrial climatic habitat caused by anthropogenic emissions of greenhouse gases 

 
 

Appendix E – Eligibility for listing against the EPBC Act criteria 
Criterion 1 – Decline in geographic distribution 

Detailed mapping of the ecological community has not occurred across its range. Instead, the 
best estimates of the pre-European and current extent of the ecological community are obtained 
from vegetation system associations of the mapping project by Beard in the 1970s, and more 
recent remnant vegetation mapping using the Beard vegetation units. Units that are known to or 
are likely to include the ecological community are outlined in Table C1 (Appendix C). In order 
to estimate decline more accurately (as shown in Table E1), these Beard units have been further 
refined by identifying likely occurrences of the ecological community using Phytophthora 
cinnamomi landscape susceptibility mapping by South Coast NRM Inc. (Massenbauer pers. 
comm., 2013). Units identified as ‘high’ and ‘medium’ susceptibility, based on their high 
proportion of Proteaceous species, are likely to align most closely with the ecological 
community.  

Decline in extent of the Proteaceae Dominated Kwongkan Shrubland ecological community 
across its range is not homogenous. Clearing has been greatest in agricultural regions and is 
variable among the identified ecodistricts (Table E2). Clearing has been greater than 70% in 
some ecodistricts. 

Across its entire range the ecological community is estimated to have undergone a decline in 
extent of about 51%. This decline in geographic distribution of the ecological community is 
considered to be substantial. It is also likely that decline of the ecological community is greater 
than this estimate, due to some mapped areas having already been lost as a result of dieback, 
fire regimes or other threats. 

Based on the estimated decline in extent, the ecological community has undergone a substantial 
decline in its geographic distribution. Therefore, the ecological community is eligible for listing 
as vulnerable under this criterion. 
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Table E1: Pre-European and current extent estimates of the ecological community (based on 
selected Beard vegetation units that may contain the ecological community, further refined by 
identifying likely occurrences of the ecological community using Phytophthora cinnamomi 
landscape susceptibility mapping by South Coast NRM Inc. (Massenbauer pers. comm., 2013)). 

 Pre-European Current extent % decline 

Area (ha) 2 416 931 1 185 188 51.0 

Area (ha) outside of 
conservation reserves 1 783 750 565 611 68.3 

Area (ha) inside of 
conservation reserves 633 181 619 577 2.1 

% area outside of conservation 
reserves 73.8 47.7  

% area inside of conservation 
reserves 26.2 52.3  

 

Table E2: Pre-European and current extent estimates of the ecological community in particular 
ecodistricts (McQuoid, 2004) within its range (based on selected Beard vegetation units that 
may contain the ecological community, further refined by identifying likely occurrences of the 
ecological community using Phytophthora cinnamomi landscape susceptibility mapping). 

Ecodistrict 
 

Pre‐European 
Extent (ha) 

Current 
Extent (ha) Decline (%)  

Albany Fraser - East 313509 178721 43.0 

Albany Fraser - West 40850 27085 33.7 

Albany Fraser islands 1513 1093 27.8 

Esperance Sandplain - 
East 332780 68991 79.3 

Esperance Sandplain - 
West 416439 118430 71.6 

Forest Mosaic 147 38 74.1 

Greenstone Range 43965 37675 14.3 

Mallee Lakes 163542 74303 54.6 

Marine Plain 438217 221944 49.4 

North West Mosaic 36637 5817 84.1 

Nuytsland 97939 97746 0.2 

Quartzite Range 197225 173085 12.2 

Yilgarn Block East 331795 178953 46.1 
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Criterion 2 – Small geographic distribution coupled with demonstrable threat 

This criterion aims to identify ecological communities that are geographically restricted to 
some extent. Three indicative measures apply: extent of occurrence (i.e. the total geographic 
range of the ecological community); area of occupancy (i.e. the area actually occupied by the 
ecological community within its natural range); and patch size distribution, which is indicative 
of the degree of fragmentation. It is recognised that an ecological community with a 
distribution that is small, either naturally or that has become so through modification, has an 
inherently higher risk of extinction if it continues to be subject to ongoing threats that may 
cause it to be lost in the future. 

The extent of occurrence is 6 667 217 ha, estimated as the area of the southeast coastal floristic 
province over which the ecological community is spread. The current area of occupancy is 
approximately 1 185 188 ha. Both estimates are greater than the indicative thresholds to be 
considered a limited distribution.  

However, the patch size distribution indicates that the remaining extent of the ecological 
community is highly fragmented. Most patches are less than 10 ha in size (Table E3), with a 
median patch size of about 2 ha. This is consistent with a very restricted geographic 
distribution. Whilst some patches of the ecological community are naturally fragmented due to 
their association with particular soils, the current fragmentation pattern is as a result of clearing. 

Table E3: Patch size distribution for the Proteaceae Dominated Kwongkan Shrubland 
ecological community (based on selected Beard vegetation units that may contain the 
ecological community, further refined by identifying likely occurrences of the ecological 
community using Phytophthora cinnamomi landscape susceptibility mapping, described in 
Criterion 1). Note that patches less than 2 ha in size were removed from the dataset for the 
purposes of this calculation, in order to remove small mapping polygons that may be artefacts 
of data processing. Although it is known that many patches less than 2 ha do exist. 

Thresholds Size range (ha) No. patches % patches Cumulative % 

Restricted 
Very 

Restricted 
2 - 10 5187 66.7 67 

92 
 > 10-100 1995 25.6  

  > 100 597 7.7   
  Total  7779 100   

 

As outlined in Appendix D – Description of threats (page 48), the ecological community is 
subject to a number of demonstrable and ongoing threats. In some areas, such as the highly 
fragmented parts of the ecological community, these threats could cause the ecological 
community to be lost in the immediate future (3 generations of key proteaceaeous species 
minimum 15 years).  

However, over its entire range, the Committee judge that these threats may cause the ecological 
community to be lost in the near future (5 generations of key proteaceaeous species minimum 
25 years), with the impacts due to fragmentation and the combined impacts of P. cinnamomi, 
inappropriate fire regimes and climate change. Therefore the ecological community has been 
demonstrated to meet the relevant elements of Criterion 2 to make it eligible for listing as 
endangered. 



 

 

57 
 

 

Criterion 3 – Loss or decline of functionally important species 

No single species is considered to be functionally important across the entire range of the 
ecological community. Rather, it is the loss or decline of entire floristic suites, such as species 
from the family Proteaceae and their associated fauna, instead of the decline of individual 
species, that characterises functional loss in this ecological community. Given the limitations of 
quantitative data relating to this, decline in functional components of the ecological community 
is properly addressed, below, under Criterion 4 – Reduction in community integrity, along with 
decline in functional processes. 

Therefore, the ecological community is not eligible for listing in any category under this 
criterion. 

Criterion 4 – Reduction in community integrity 

The Proteaceae Dominated Kwongkan Shrubland ecological community is intolerant of 
frequent disturbance. The reduction in the integrity of the ecological community is evident 
from observations of dieback due to plant pathogens, effects of altered fire regimes, weed 
invasion, and the subsequent decline or changes to flora and fauna within the ecological 
community. A reduction in community integrity results in changes to both the species 
composition and ecological processes that maintain the ecological community, as outlined in 
Appendix B – Detailed description of biology and ecological processes (page 33). If these 
changes are ongoing, it could lead to the eventual loss of the ecological community.  

As outlined in Criterion 1 – Decline in geographic distribution (page 54), approximately 50% 
of the ecological community has been lost outright through clearing across its range, and at 
least 55% has been cleared when only considering areas outside of reserve. Distribution of the 
ecological community outside of a few large reserves is severely fragmented due to land 
clearing for agriculture since the 1920s. In addition, land clearing has resulted in the major 
reserves (e.g. Stirling Range National Park, Fitzgerald River National Park, Cape Le Grand 
National Park and Cape Arid National Park) existing largely in isolation from one another. 
Remaining areas of the ecological community are subject to a number of threats. The suite of 
threats, as described in Appendix D – Description of threats (page 48), can be characterised into 
those impacting on the integrity of patches within and outside of reserves.  

Patches outside of reserve 
Outside of reserves, what remains of the ecological community is heavily fragmented, 
occurring as small patches within larger patches of remnant vegetation, usually as riverine or 
rocky outcrops, or along roadside verges. The majority of patches outside of reserve are less 
than 10 ha, and often less than 1 ha (also see Criterion 2, Table E3). Patches in these 
agricultural areas are susceptible to edge effects, such as weed and feral animal invasion, soil 
drift and fertiliser drift. This is particularly the case for roadside patches that are linear with a 
high edge to area ratio. They are also susceptible to dieback through ingress of contaminated 
soil, from contaminated gravel reserves, machinery and humans.  

One consequence is an input of Phosphorous (P) into patches, through soil and fertiliser drift 
and disturbance from livestock. Species of the ecological community are adapted to the P-
impoverished soils and are very poor competitors at higher P availability, giving way to more 
competitive species when soil P concentrations are increased (Lambers et al., 2013).  

Invasive plants are present to some extent in most roadside patches, colonising from adjacent 
lands or being introduced through road verge maintenance (Roadside Conservation Committee, 
2002). Establishment of gravel reserves for road works on roadsides has resulted in direct loss 
of the ecological community. Furthermore, these gravel reserves have also been sources of P. 
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cinnamomi contaminated gravel and soil, which has then spread passively or assisted (e.g. 
machinery) to other parts of the ecological community. When patches along roadsides are lost 
due to dieback, this results in further fragmentation to these already small or narrow remnants. 

Fragmentation of the ecological community outside of reserve has also compromised its 
resilience to frequent fire events, due to much reduced seed production, and little or no 
opportunities for fauna migration and seed dispersal. Isolated patches may also be isolated from 
fire, such that dominant species, particularly obligate seeders, senesce before they have been 
able to set seed. 

Collectively, these threats have resulted in a very severe decline in integrity of the ecological 
community in areas outside of reserve. In some instances, through the loss of dominant species 
by senescence or dieback or loss of recruitment due to frequent fire, the composition of some 
patches has changed from the ecological community to a different community, such as an 
Acacia shrubland. 

Patches within reserve 
Within reserves, major threats to the ecological community are dieback and altered fire 
regimes, as described in Appendix D – Description of threats (page 48). Fragmentation is less 
of an issue as many reserves are of large size and only comprise native vegetation. Patches of 
the ecological community are therefore buffered from edge effects by proximity with other 
native vegetation types. 

However, approximately 92 000 ha of the ecological community is estimated to have been 
infested by P. cinnamomi to date (Department of Environment and Conservation, 2008), with 
much of this area being within reserve. Infestation results in the loss or decline of functionally 
important species in the Proteaceae, Epacridaceae and Myrtaceae families, many of which are 
key structural and functional components of the ecological community. For instance, since 
approximately 1980, the structure of the ecological community has changed from a dominance 
of larger Banksia species (B. media or B. speciosa) to a low kwongkan shrubland at Cape Le 
Grand National Park and surrounding areas (Massenbeur, pers. comm.), with some areas no 
longer meeting the description of the ecological community. Approximately 50% of Cape Le 
Grand National Park (i.e. 15 000 ha) is infested. In Stirling Range National Park, since the 
original infestation was recorded in 1974, approximately two-thirds of the park (i.e. 77 000 ha), 
much of which contains the ecological community, is infested (Grant and Barrett, 2001).  

New infestations of P. cinnamomi are continuing (e.g. those identified recently in Fitzgerald 
River NP and Cape Arid NP; Barrett, pers. comm., 2013), which are likely to follow the 
patterns of decline from historical infestations, as described in the examples above. In 
Fitzgerald River NP infestations have been continuing since the first recorded case in 1971 and 
4 new infestations have been identified in the past 4 years (1971: 1 infestation, 1997: 2 
infestations total , 2009: 4 total, 2012: 7 total, 2013: 8 total; Barrett, pers. comm., 2013). The 
original infestation at Bell Track now covers more than 175 ha. 

Areas subjected to the most frequent fires include large parts of the ecological community that 
occur in reserve. Fire frequencies across the area of the ecological community have increased 
since the mid 1980s (Barrett et al., 2009), resulting in unsustainably frequent fire regimes in 
many areas of the ecological community. This fire regime has resulted in diminished 
communities with fewer and younger plants with greatly reduced seed storages and 
regeneration abilities (Barrett et al., 2009). The concentration of fuel ages into a relatively 
small number of younger age classes is a risk for much of the south coast region that contains 
the ecological community and other systems sensitive to frequent fire (Barrett et al., 2009). 
Examples of frequently burnt areas of the ecological community include much of the eastern 
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Stirling Range National Park, burnt in 1972, 1991 and 2000, while there are areas of Cape Arid 
National Park that have burnt four or more times in the past 33 years (Barrett et al., 2009). 
Surveys in Cape Arid National Park indicate that Proteaceae Dominated Kwongkan Shrubland 
have been considerably modified by this regime (Barrett et al., 2009).  

The increasing fire frequency trend is expected to continue as the area is subjected to an 
increased drying trend due to climate change (Coffey Environments, 2009). This trend is likely 
to increase the length of the fire danger periods and increase the susceptibility of vegetation 
communities to extended and more intense flammability. 

Requirements for fire frequencies vary within the ecological community, depending on 
component species for a particular area. However, the length of time required for many species 
in the ecological community to reach maturity following fire, combined with deaths of 
juveniles from dieback, suggests a long fire-free interval (> 15 - 25 years) is required for much 
of the ecological community (Barrett et al., 2009). 

As described under Appendix D – Description of threats, the interaction of fire and dieback is a 
greater threat than either of these threats alone.  

Loss of Proteaceous species from the ecological community and broader ecosystem, due to 
dieback and/or frequent fire, also represents a significant loss of energy (e.g. nectar) from the 
system, with concomitant loss of functional groups of fauna species. These include nectar and 
pollen feeding species such as honey possums, honeyeaters and native bees. Fauna have 
declined or changed in areas of the ecological community that have lost this component or have 
been subject to large scale intense wildfire (Barrett et al., 2009).  

Loss of key functional species, especially the larger plants, or groups of species from the 
ecosystem also has potential to result in further threats to the ecological community such as 
rising water tables, through salinity and other hydrological shifts, and erosion. Areas of Stirling 
Range NP on steeper slopes have had landslides after the loss of dominant plant species. 

Collectively, these threats have resulted in a severe decline in integrity of the ecological 
community within reserves. 

Restorability of the ecological community 
With no widespread effective management of P. cinnamomi existing, reversing the decline in 
the integrity of the ecological community from infestations is not likely in the foreseeable 
future. 

The development of a sustainable structure of the ecological community is related to seed 
resource provision, as the structure of older and sustainable communities is typically relatively 
dense groups of large plants with large amounts of seeding capsules. Shrublands such as this 
ecological community demonstrate the ability to return to sustainable structures if disturbed 
relatively infrequently (greater than 20 years and very often more), while those that have 
frequent disturbance show structural diminishment. The dispersal ability of the plants in the 
ecological community is limited (Hopper, 2009), meaning that once lost from an area, the 
return of the dominant proteaceous plants of the ecological community is unlikely to happen 
quickly, but over a very long time frame. 

The ecological community is characterised by high levels of endemism and is highly diverse 
due largely to a stable geological history and a history of isolation (Hopper, 1979). There are 
also complex and often poorly understood relationships between species and between 
biological and non‐biological components of the community, such as soils and relief, making it 
particularly resistant to recovery from disturbance. Factors such as short seed dispersal, varied 
fire responsiveness and adaptation to extremely nutrient poor soils contribute to this high level 
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of complexity and low ability to recover. In essence, its floristic richness combined with its old 
landscapes makes the ecological community highly threatened by disturbance and slow to 
recover (Hopper and Gioia, 2004). 

Summary 
The combined impacts of the factors noted above have severely reduced the integrity of the 
ecological community, as indicated by severe degradation of the ecological community and 
disruption of key ecological processes, such as natural cycles of regeneration, maintaining 
movement and dispersal corridors, and providing habitat and resource diversity. Dispersal and 
spread of key plant species is limited due to complex and slow processes.  

Given the scale of reduction in community integrity applies to many patches of the ecological 
community across its range, restoration of the ecological community is unlikely to occur in the 
near-future except for localised patches where plant pathogens are not present and restorative 
practices, such as an appropriate ecological fire regime, can reasonably be applied. Therefore, 
the ecological community is eligible for listing as endangered under this criterion. 

Criterion 5 – Rate of continuing detrimental change 

There are no quantitative data available to assess this ecological community under this 
criterion. Therefore, it is not eligible for listing under this criterion. 

Criterion 6 – Quantitative analysis showing probability of extinction 

There are no quantitative data available to assess this ecological community under this 
criterion. Therefore, it is not eligible for listing under this criterion. 
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