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Approved Conservation Advice for  
Eastern Stirling Range Montane Heath and Thicket 

(s266B of the Environment Protection and Biodiversity Conservation Act 1999) 

This Conservation Advice has been developed based on the best available information at 
the time this Conservation Advice was approved; this includes existing plans, records or 
management prescriptions for this ecological community. 

 

 

1 CONSERVATION OBJECTIVE 

To mitigate the risk of extinction (or collapse) of the Eastern Stirling Range Montane 

Heath and Thicket ecological community, and help recover its biodiversity and function; 

through protecting it as a matter of national environmental significance under national 
environment law; and by guiding implementation of management and recovery through the 

recommended priority conservation and research actions set out in this advice. 

2 DESCRIPTION OF THE ECOLOGICAL COMMUNITY 

The Eastern Stirling Range Montane Heath and Thicket ecological community is a 

montane community of heath, thicket and, on skeletal soils, scrub vegetation. It is listed as 

Endangered under the EPBC Act. It is found only in the eastern Stirling Range of 

southwestern Western Australia, typically at altitudes approximately 900 m to 1090 m above 

sea level, with two occurrences at ~750 m. Its range extends from the eastern limit of the 

Stirling Range at Ellen Peak to Coyanarup Peak, with a separate occurrence on the summit of 

Mt Success (Barrett 1996). It occupies approximately 334 ha over 10 mountain summits 

within a total extent of 644 ha and a lineal extent of 12.5 km. 

Key species that characterise the ecological community include Andersonia axilliflora (giant 

andersonia), Andersonia echinocephala, Kunzea montana (mountain kunzea), Beaufortia 

anisandra, Sphenotoma sp. Stirling Range and Darwinia spp. A range of proteaceous species 

were or are structurally significant and include Banksia oreophila (western mountain 

banksia), Banksia solandri (Stirling Range banksia, Solander’s banksia), Banksia brownii 

(Brown's banksia, feather-leaved banksia) and Banksia concinna. The following species have 

also been identified as characteristic by DPaW (2016): Calothamnus montanus and Hakea 

florida in the upper shrub stratum, and Lepidosperma sp. Bluff Knoll robust, Desmocladus 

flexuosa and Tetraria sp. Jarrah Forest in the lower sedge layer. Eucalyptus species are 

notable for their absence from the ecological community but occur at immediately lower 

altitudes. 

Similar assemblages occurring in the central and western Stirling Range are distinctly 

different in species composition. Species endemic or near endemic to Eastern Stirling Range 

Montane Heath and Thicket are: giant andersonia, Banksia montana (Stirling Range 

dryandra), Persoonia micranthera (small-flowered snottygobble), Darwinia collina (yellow 

mountain bell), Darwinia squarrosa (fringed mountain bell, pink mountain bell), 

Gastrolobium leakeanum, Hypocalymma myrtifolium, Darwinia nubigena (Success bell, red 

mountain bell), Microcorys sp. Stirling Range, Stylidium sp. Bluff Knoll and Stylidium 

keigheryi. 
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3 CONSERVATION STATUS 

The Eastern Stirling Range Montane Heath and Thicket ecological community has been 

listed as Endangered under the EPBC Act since 16 July 2000. It was listed because of its 

restricted distribution and extent, and the large number of Stirling Range endemic species that 

are susceptible to dieback caused by cinnamon root-rot pathogen (Phytophthora cinnamomi), 

which is widespread in areas where the ecological community occurs. The listing is based on 

data collected prior to the EPBC Act commencing (as it had already been listed under 

previous legislation and the listing was carried over to the EPBC Act). In Western Australia it 

is listed as critically endangered, under the name Montane Thicket of the eastern Stirling 

Range. 

At least thirteen flora species listed as threatened under the EPBC Act occur in the ecological 

community – Andersonia axilliflora (giant andersonia), Darwinia collina (yellow mountain 

bell), Darwinia squarrosa (fringed mountain bell, pink mountain bell), Banksia montana 

(Stirling Range dryandra) and Persoonia micranthera (small-flowered snottygobble) (all 

endemic to the ecological community), Banksia brownii (Brown’s banksia, feather-leaved 

banksia), Darwinia nubigena (Success bell, red mountain bell), Daviesia obovata (paddle-leaf 

daviesia), Deyeuxia drummondii, (Drummond’s grass), Lambertia fairallii (Fairall’s 

honeysuckle), Leucopogon gnaphalioides (Stirling Range beard heath), Sphenotoma 

drummondii (mountain paper-heath) and Xyris exilis (Stirling Range xyris). A further state-

listed threatened plant species, Latrobea colophona, also occurs in the ecological community. 

At least one nationally threatened fauna species is known to occur in the ecological 

community – Setonix brachyurus (quokka). Other nationally threatened fauna such as 

Dasyurus geoffroii (chuditch, western quoll), Calyptorhynchus latirostris (Carnaby’s 

cockatoo) and C. banksii naso (forest red-tailed black-cockatoo) are known to occur in the 

Stirling Range National Park and they may use the ecological community as habitat. 

4 DISTRIBUTION AND HABITAT 

The Eastern Stirling Range Montane Heath and Thicket ecological community occurs in 

the Stirling Range of southwest Western Australia, where it is contained within the Stirling 

Range National Park, a place on Australia’s National Heritage List. It covers about 334 ha 

along a ridge line extending from Ellen Peak at the eastern limit of its range to Coyanarup 

Peak. The ecological community is largely restricted to the summit areas of this ridge. There 

is a separate occurrence of about 20 ha on the summit of Mt Success. Because of this very 

restricted distribution, no condition thresholds apply and all areas meeting the description of 

the ecological community are habitat areas critical to its survival. As of April 2017, the 

ecological community occurs within the South Coast Natural Resources Management (NRM) 

region and the Esperance Plains bioregion (Interim Biogeographic Regionalisation for 

Australia (IBRA) Version 7). 

Habitat critical to the survival of the ecological community is regarded as comprising the area 

of occupancy of known occurrences; similar habitat adjacent to important occurrences (i.e. 

within approximately 200m); and remnant vegetation that surrounds or links several 

occurrences (this is to provide habitat for pollinators or to allow them to move between 

occurrences) (DPaW 2016). Small pockets of the ecological community that remain dieback-

free or less extensively infested have been identified by DPaW (2016) as priority areas for 

maintaining or improving condition. These specific areas are on Pyungoorup, Bakers Knob, 

Isongerup, west Moongoongoonderup, East Bluff, Bluff Knoll, Coyanerup and Mt Success, 

where the ecological community persists comparatively intact. 
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5 THREATS 

The most significant threat to the survival of the ecological community is plant disease 

resulting from the introduced pathogen Phytophthora cinnamomi. The entire extent of the 

eastern Stirling Range has been infested by Phytophthora to some degree, although small 

remnants of the montane community are dieback-free or comparatively intact in terms of 

species composition (Barrett 2000). Plant members of the ecological community that are 

significantly impacted by the disease include the proteaceous species: Persoonia micranthera 

(small-flowered snottygobble), Banksia brownii (Brown’s banksia, feather-leaved banksia), 

Banksia oreophila (western mountain banksia), Banksia solandri (Stirling Range banksia, 

Stirling Range dryandra), Banksia concinna and Isopogon latifolius; and the ericaceous 

species: Andersonia axilliflora (giant andersonia), Leucopogon gnaphalioides (Stirling Range 

beard heath), Andersonia echinocephala, Sphenotoma drummondii (mountain paper-heath) 

and Sphenotoma sp. Stirling Range. The long-lived proteaceous species that were major 

components of the overstorey have declined significantly; more resistant Myrtaceae and 

sedges (Cyperaceae and Restionaceae) are prominent in long-infested areas. Susceptible 

members of the Ericaceae were still relatively abundant in the ecological community as at 

2017. 

Long term monitoring over the last two decades, of characteristic species from the ecological 

community that are susceptible to P. cinnamomi, has shown a 35 percent decline in the 

number of populations of these species and a mean decline of 83 percent in the number of 

plants within populations (Barrett and Yates 2014). Population extinctions have been 

recorded for eight species from the ecological community (Barrett and Yates 2014). 

Since 1997, aerial spraying of the fungicide phosphite to increase resistance of susceptible 

plant species to infection by P. cinnamomi has slowed the decline of susceptible obligate 

seeding species (DEC 2008; Barrett and Yates 2014). About 50 ha are sprayed annually to 

biennially in eight target areas (DPaW 2016). Barrett and Yates (2014) indicate that continued 

management of P. cinnamomi through phosphite application and management of fire return 

intervals will be critical to conserve the remaining areas of the ecological community. An 

ex situ conservation program including ongoing seed collection and translocation for the most 

threatened species is being actively pursued to ensure that the remaining genetic diversity of 

key defining species is conserved for reintroduction if techniques emerge for increasing their 

resistance to P. cinnamomi (Barrett and Yates 2014). 

Inappropriate fire regimes are another major threat to the ecological community, including if 

planned burning in the vicinity of the ecological community gets out of control, is too 

frequent or at a season that is deleterious to the survival of the species. As many of the 

component species are killed by fire and rely on seeds to regenerate, the ecological 

community is highly vulnerable to fire interval-dependent effects. Major fires occurred in the 

thicket in February 1972, April 1991 and most recently in November 2000 (DPaW 2016). 

Only about five percent of the ecological community has remained unburnt since at least 

1972, while 74 percent was burnt in both 2000 and 1991, so has experienced a fire interval of 

nine years, which Yates and Barrett (2014) indicated is at the lower bounds of risk for species 

persistence in this ecological community. These latter fires also appear to have exacerbated 

the impacts of disease, with several key plant species failing to recover to pre-fire abundance 

levels (Keith et al. 2014). 

The ecological community is still in the early stages of recovery and is therefore highly 

susceptible to fire returning in the near future. Measurements of growth for a dominant 

overstorey species, Kunzea montana, indicate that it may take at least 30 years for the 

ecological community to recover maximum height structure following fire (Keith et al. 2014, 

cited in DPaW 2016). 
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Since the fire in 2000, a draft fire management strategy for the Stirling Range National Park 

was developed to protect fire sensitive threatened ecological communities (Barrett et al. 

2004).  

Recent research (Moore et al. 2014) into the effects of fire on P. cinnamomi activity 

undertaken in the Stirling Range National Park indicated that fire in P. cinnamomi-infested 

ecological communities has the potential to increase both the severity and extent of disease in 

native plant communities. This emphasises the importance of avoiding frequent fire. 

Since the original WA Interim Recovery Plan for this ecological community was completed 

in 1999 and specifically after the 2000 fire, the impact of browsing and grazing by vertebrate 

fauna (the native quokka as well as the introduced rabbit) has become increasingly apparent. 

Significant investment has been made in conservation actions for the ecological community 

including phosphite application and it is critical that extant populations of key target species 

reach maturity and produce flowers and viable seed. Dietary analysis and motion sensing 

cameras have confirmed that quokkas are responsible for browsing impacts (limiting growth 

and reproduction) of the threatened Leucopogon gnaphalioides, Darwinia collina, Andersonia 

axilliflora and Latrobea colophona with a number of additional threatened as well as more 

common flora also impacted based on anecdotal evidence. In contrast, rabbit diet was largely 

comprised of monocot species. 

Degradation of the vegetation across large parts of the ecological community can also be 

expected to have resulted in attrition of faunal components. A suite of fauna depend on the 

vegetation, including a number of endemic species of spiders, snails and millipedes. Two 

state-listed threatened invertebrate species in the ecological community – Pseudococcus 

markharveyi (Banksia montana mealybug) and Trioza barrettae (Banksia brownii plant-

louse) – are dependent on threatened plant species in the ecological community, and both the 

hosts of these species and these fauna themselves are at risk of co-extinction (DPaW 2016). 

Other threats include disturbance due to recreational activities – which also impacts on 

disease processes, particularly when walkers fail to keep to tracks.  

Climate change is also a potential threat to the ecological community and recovery strategies 

should be investigated (DEC 2008). There has been only limited collection of climatic data 

for the ecological community, and the temperature and rainfall thresholds for individual 

species persistence are unknown (DPaW 2016). However, global climate models indicate that 

temperature will increase and rainfall will continue to decline in south west WA with 

associated increase in wildfire risk. Barrett and Yates (2014) suggest that the potential for fire 

intervals below the tolerance threshold for this ecological community is likely to increase.  

Projected increases in temperature may also negatively affect the persistence of component 

species. In particular, as this ecological community occupies mountain tops, many vulnerable 

species have nowhere to go to escape warming conditions (DPaW 2016). Investigations of 

temperature and seed germination for selected species that occur in the ecological community 

show a negative relationship between increasing mean temperature and germination for some 

species (Cochrane et al. 2011). 

The following Key Threatening Processes are relevant to the Eastern Stirling Range 

Montane Heath and Thicket ecological community:  

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

 Competition and land degradation by rabbits 

 Loss of climatic habitat caused by anthropogenic emissions of greenhouse gases 
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 Novel biota1 and their impact on biodiversity 

 Predation by European red fox 

 Predation by feral cats 

6 PRIORITY CONSERVATION AND RESEARCH ACTIONS 

6.1 Principles and standards that guide the actions below 

To undertake priority actions to meet the conservation objective, the overarching principle is 

that it is essential to maintain existing areas of the ecological community. Only a few 

occurrences of this ecological community remain and all occurrences are characterised by 

high richness and/or local endemism of native species. Therefore, retaining all sites is critical.  

There are National Standards for the Practice of Ecological Restoration in Australia. The 

standards are available online from the Standards Reference Group SERA (2016). The 

Standards Reference Group identify six principles as ‘key principles of ecological restoration 

practice’, the details of which are provided by the Standards Reference Group SERA (2016): 

1. Ecological restoration practice is based on an appropriate local indigenous 

reference ecosystem. 

2. Restoration inputs will be dictated by level of resilience and degradation. 

3. Recovery of ecosystem attributes is facilitated by identifying clear targets, goals 

and objectives. 

4. Full recovery is the goal of ecological restoration but outcomes may take long time 

frames. 

5. Science is essential to good practice but the two processes are synergistic. 

6. Social aspects are critical to successful ecological restoration. 

6.2 Priority actions 

Priority actions are recommended for the abatement of threats and supporting recovery of the 

ecological community. Actions inconsistent with these recommendations that are likely to 

significantly affect the ecological community should not be undertaken. In assessment of 

activities that may have a significant impact on the ecological community, incorporate 

relevant actions listed below when determining recommendations including conditions of 

approval. Applications to Australian Government or other funding programs should also 

consider prioritising the recommended research and restoration activities below. 

The four key approaches to achieve the conservation objective are: 

PROTECT the ecological community to prevent further loss of extent and condition; 

RESTORE the ecological community within its original range by active abatement of threats, 

regeneration and revegetation, and other conservation initiatives; 

COMMUNICATION – ENGAGE WITH AND SUPPORT people to increase understanding 

of the value and function of the ecological community and encourage their efforts in its 

protection and recovery; and 

RESEARCH AND MONITORING to improve our understanding of the ecological 

community and methods for restoration and protection over the long-term. 

                                                        
1 The term ‘novel biota’ refers to organisms that are new to an ecosystem whether by natural or 
human introduction. 
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These approaches are overlapping in practice and form part of an iterative approach to 

management that should include research, planning, management, monitoring and review. 

Key groups to engage with include: park managers, researchers, community members, and the 

Indigenous community (including the original inhabitants of the area, the Noongar people, 

and their language groups – in particular, the Goreng). 

Specific management, research and other conservation priorities for Eastern Stirling Range 

Montane Heath and Thicket are described below. 

6.2.1 HIGH PRIORITY THREAT ABATEMENT, RESEARCH AND RECOVERY ACTIONS 

Maintain a recovery team to coordinate recovery actions 

 Support the continuation of the Albany Threatened Flora Recovery Team and its ongoing 

oversight of implementation of recovery actions for the ecological community. 

Prevent habitat loss, disturbance and modification 

 Prevent further clearing or detrimental modification of remnants of the ecological 

community and surrounding native vegetation for tracks, management infrastructure or 

fire suppression.  

- Due to the highly restricted nature of the ecological community, avoiding rather than 

offsetting impacts is the highest priority and most cost effective conservation 

measure.  

 Prevent impacts from any developments and activities adjacent to or near patches that 

might result in further degradation, by planning for and appropriately mitigating off-site 

effects (for example, by avoiding disturbances to native vegetation and soil, applying 

recommended buffer zones around the ecological community, controlling run-off and 

avoiding significant hydrological changes and eutrophication).  

Prevent and manage threatening processes for the identified priority areas 

 Implement a fire management strategy for the ecological community, excluding all 

occurrences from fire until the ecological community has recovered sufficiently from the 

2000 wildfire and if necessary burning lowland areas at appropriate times to provide a 

protection buffer for the ecological community. 

 Given the critical conservation state of this community, develop a fire response plan 

focused on rapid detection and immediate control of fires. 

 Fire management in the region needs to ensure appropriate fire intervals for this 

ecological community, taking into account Phytophthora risks. 

 Monitor for Phytophthora cinnamomi and other plant pathogens to minimise the risk of 

new infestations in areas that are not yet infested. Manage early for local containment or 

eradication. 

 Implement a P. cinnamomi management plan to ensure that the fungus is not introduced 

into locations of the ecological community and that the spread in areas outside of, but 

adjacent to, patches is mitigated (DoE 2014). 

 Ensure that appropriate hygiene protocols are adhered to when entering or exiting the 

known location of the ecological community, such as those outlined in Podger et al. 

(2001). 

 Implement a hygiene management plan and risk assessment to protect known patches 

from further outbreaks of P. cinnamomi. This may include but is not limited to: 

- Contaminated water is not used for firefighting purposes; 

- Contaminated soil is not introduced into the area as part of restoration, translocation, 

infrastructure development or revegetation activities; 
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- Ensure that areas where the ecological community is known to occur that are 

P. cinnamomi free, are signposted and hygiene stations are implemented and 

maintained. 

 Implement mitigation measures in areas that are known to be infected by P. cinnamomi. 

This may include: 

- Continue annual to biennial application of phosphite to priority areas in the 

ecological community, to protect them from Phytophthora dieback. Implement in 

conjunction with research and monitoring of survival and in-plant phosphite levels, if 

technically feasible, and adjust spray regimes as appropriate, noting the potential 

deleterious effects as a fertiliser with prolonged usage. The national Threat 

Abatement Plan for Cinnamon Fungus is available here: 

http://www.environment.gov.au/biodiversity/invasive-species/diseases-fungi-and-

parasites/phytophthora-cinnamomi-disease 

 Ensure that collection and long-term seed banking is implemented and sustained through 

the DPaW Threatened Species Seed Bank with appropriate funding to ensure that 

collected seed of all key species is available to reconstitute/restore the community. Such 

actions may include but not be limited to developing seed production areas for bulking 

seed not otherwise in sufficient quantity for restoration activities. 

 Implement a browsing management strategy, maintaining existing exclosures and 

establishing new ones. 

 Maintain disease hygiene, keeping access restricted to dry soil conditions where possible 

or using additional hygiene measures during moist soil conditions.  

 Continue to implement a rabbit control strategy, undertaking scattered baiting 2–3 times 

over summer with 1080 oats at areas with high rabbit concentrations and to assist with 

plant recovery in areas recently treated with phosphite. 

 Prevent further introduction of pest animals and weeds, and control those already present, 

through consolidated landscape-scale programs, and carefully manage weeds, rabbits and 

other pests following any fires. 

 Monitor trail condition where priority areas are traversed, use track markers, signage and 

rehabilitation where appropriate to protect the ecological community from physical 

damage, spread of weeds or disease, and litter. 

Restore degraded areas 

 Regenerate degraded areas of the ecological community with keystone species, fencing 

seedlings and mature plants at risk of browsing. 

Communication and awareness raising 

 Promote the importance of biodiversity conservation and the protection of the ecological 

community to the public, including dissemination of information through the Stirling 

Range National Park and the recovery team, and using print and electronic media, 

seminars and poster displays. 

 Liaise with relevant local authorities to engage their support in priority fire avoidance for 

the ecological community. Request that the ecological community be clearly marked on 

relevant fire management maps. 

 Support opportunities for local residents and Traditional Owners to manage the 

ecological community and participate in recovery efforts. 

 Encourage links with local naturalist groups and interested individuals. 

Research and monitoring 

 Continue a flora and vegetation monitoring program to evaluate the effectiveness of 

disease and herbivore management. 

http://www.environment.gov.au/biodiversity/invasive-species/diseases-fungi-and-parasites/phytophthora-cinnamomi-disease
http://www.environment.gov.au/biodiversity/invasive-species/diseases-fungi-and-parasites/phytophthora-cinnamomi-disease
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 Obtain additional ecological information to provide a scientific basis for management of 

the ecological community, including: 

- identifying resistant genotypes for key susceptible species for restoration purposes 

- characterising microhabitats in terms of disease expression and identifying suitable 

areas for restoration 

- collecting climatic data for the ecological community 

- evaluating potential collateral impacts of phosphorus accumulation within the 

community and in areas downslope (e.g. in streams) 

- determining the range of isolates of P. cinnamomi present within the ecological 

community 

- comparing levels of inoculum of P. cinnamomi in phosphite-sprayed versus non-

sprayed habitat 

- improving understanding of fire response through experiments on seed germination 

and seedling establishment 

- investigating soil seedbank dynamics and the effect of various factors on recruitment 

and seedling survival 

- studying reproductive success and pollination biology of key species 

- investigating minimum viable population size for key species dependent on the 

ecological community 

- continuing to develop tissue culture techniques for propagation of key species 

- evaluating the use of direct seeding versus seedlings or tissue-cultured plants for 

restoration. 

 Continue annual reporting by the recovery team for the relevant state agency (Department 

of Parks and Wildlife in 2017), including results of analysis and monitoring within an 

adaptive management framework.  

 Continue to regularly review and where appropriate, update the Conservation Advice 

and/or Recovery Plan and other relevant documentation. Ensure outcomes and feedback 

from previous management and research are adapted into future planning and 

management. 

The above list does not necessarily encompass all actions that may benefit the Eastern 

Stirling Range Montane Heath and Thicket ecological community, but highlights those 

that are considered to be of highest priority at the time of preparing this Conservation Advice. 

6.3 Criteria for success 

Condition maintained or improved in 80 percent or more of the area of priority areas, 

excluding longer-term effects of drying climate. 

6.4 Criteria for failure 

Decline in condition of 20 percent or more of the area of priority areas, excluding longer-term 

effects of drying climate. 
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