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Conservation Advice 

Persoonia mollis subsp. maxima 
Conservation Status 
Persoonia mollis subsp. maxima is listed as Endangered under the Environment Protection and 
Biodiversity Conservation Act 1999 (Cwlth) (EPBC Act) effective from the 16 July 2000.  

The species was eligible for listing under the EPBC Act at that time as, immediately prior to the 
commencement of the EPBC Act, it was listed as Endangered under Schedule 1 of the 
Endangered Species Protection Act 1992 (Cwlth). 

Species can also be listed as threatened under state and territory legislation. For information on 
the listing status of this species under relevant state or territory legislation, see 
http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl  
 
The main factors that are the cause of the species being eligible for listing in the Endangered 
category is that the species has a very restricted geographic distribution that is precarious for its 
survival. This precariousness is due to the species distribution occurring at fewer than five 
locations and the continuing decline of extent and quality of habitat.  

Description 
Persoonia mollis subsp. maxima is a tall, branching, spreading shrub which grows to 2 – 6 m 
tall. The bark is smooth, compact, dull grey-brown in colour (sometimes mottled), becoming 
finely fissured when older. The buds, and to a lesser extent young branchlets and young leaves, 
are covered with soft, erect copper coloured hairs which are approximately 2 – 3 mm long. 
Leaves are simple, not divided, and soft, 6 – 12 cm long, 1 – 1.7 cm wide and sparsely-hairy to 
hairy on both surfaces and tips when young (Krauss & Johnson 1991). 

Persoonia fruits resemble a small plum, with a fleshy outer layer, hard woody inner layer  
surrounding a (usually) single seed (Johnson & Briggs 1975). The fruits of P. mollis subsp. 
maxima have an oval shaped stalk, approximately 8 mm long and 7 mm in diameter (Krauss & 
Johnson 1991). The fruits are coloured green, becoming purplish-brown and soft when mature. 

Persoonia mollis has nine subspecies, of which P. mollis subsp. maxima is distinguished from 
most other subspecies by the presence of hairs on flower buds (PlantNet 2016). This trait is 
shared only by P. mollis subsp. mollis, from which P. mollis subsp. maxima is differentiated by 
having young branchlets and leaves of 2 – 3 mm, as opposed to the 1mm branchlets and leaves 
of its close relative (PlantNet 2016). P. mollis subsp. maxima is also distinguished from subsp. 
mollis by colouring: P. mollis subsp. maxima is copper-coloured when fresh, while subsp. mollis 
is ‘silky-white’ (PlantNet 2016). It is also geographically disjunct, with other subspecies occurring 
south of Sydney (ALA 2016).  

Distribution  
Persoonia mollis subsp. maxima is highly restricted, known from the Hornsby Heights, Mt Colah 
and Mt Kuring-gai area north of Sydney, in the Central Coast Botanical Division of NSW. It is 
known to occur in three populations located in separate catchments over an approximate north-
south range of 5.75 km and approximate east-west range of 7.5 km (NSW NPWS 2000). Area of 
Occupancy for P. m. subsp. maxima is estimated as 56 km2 and Extent of Occurrence is 
estimated as 80 km2. 

http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl
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Relevant Biology/Ecology 
Persoonia mollis subsp. maxima shows a preference for sites with sheltered aspects which 
support relatively moist vegetation communities, restricted to the steep dissected gullies on the 
Hornsby Plateau and Hawkesbury Sandstone. This vegetation has been described by Benson 
and Howell (1994 cited in NPSW NSW 2000) as the Sydney Sandstone Complex.  

Standing plants of Persoonia mollis are relatively short-lived, with the oldest individual in the 
subspecies maxima population approximately 20 years of age. The subspecies rarely flowers 
before six years, requires at least eight years for seed bank development, and probably reaches 
peak reproductive maturity at around 10 – 15 years (Krauss, pers. comm., cited in NSW NPWS 
2000). It is a fire-sensitive taxon which occurs in a fire-prone habitat and is therefore an obligate 
seed regenerator; in a 2001 study by McKenna (2007), it was found that germination only 
occurred in sites that burned, and was significantly higher in the medium intensity fire than for 
either the low intensity or partial-burn fires; however, a 3.5 year fire interval test on P. mollis 
subsp. nectens demonstrated significantly fewer seedlings following the second fire. Thus 
McKenna’s (2007) findings suggest fire is required for germination but fire events occurring at 
intervals more frequent than every eight years (NSW NPWS 2000) would be detrimental to any 
developing populations. 

The flowering period for P. mollis subsp. maxima is usually late December – March. Each 
individual flower remains receptive for approximately five days after the bud opens 
(Krauss 1994b). Reproduction in P. mollis is achieved predominantly through outbreeding — self 
pollination rarely results in successful seed-set (see also Krauss 1994a, 1994b). The subspecies 
achieves pollination through native bees (Leioproctus spp.) acting as specialist pollinators 
(Rymer et al., 2005), and whose behaviours favour outcrossing.   

Fruits are initiated after 70 – 100 days following flowering (Rymer et al., 2005) and are retained 
on the plant until maturation (usually November), at which time they become soft and fall to the 
ground. Macropods (Wallabia bicolor and Macropus rufogriseus) and large birds (including 
currawongs (Strepera spp.)) consume the fruits of P. m. subsp. maxima in the four week period 
following fruit drop, and appear to serve an important seed dispersal function (Rymer 2006). 
They may also be cached by rodents. 
 
It is possible to infer, based on research into the propogation strategies of Persoonia mollis 
subsp. nectens (Ayre et al., 2009), that pollen dispersal is strongly leptokurtic in this species, 
that most seedlings in the population occur under the canopy-spans of deceased adults. There 
is some evidence to suggest a dormancy mechanism that is terminated by fire (Ayre et al., 
2009). It is unknown whether the digestion of seeds by seed dispersers plays a role in facilitating 
propagation (Buchanan 1989).  

Threats 
Table 1 – Threats impacting the Persoonia mollis subsp. maxima in approximate order of 
severity of risk, based on available evidence. 

Threat 
factor 

Threat 
type and 
status 

Evidence base 

Fire  

High 
frequency of 
fires 

known 
current 

The management of fire in P. m. subsp. maxima habitat is the  
most critical factor in determining the likelihood of this taxon’s 
extinction and potential for recovery (Keith et al., 1997 in 
NPWS NSW 2000). The other threats included in this table, 
including weed incursion, dumping of materials, predation of 
seed by non natives, and physical destruction of plants through 
maintenance and other human activity, are threats particularly 
insofar as their cumulative impact diminishes the ability of 
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P. m. subsp. maxima to recolonise following a fire event.  
 
Historically, encroachment of urban areas on natural bushland 
has led to increased fire frequencies (through hazard reduction 
burning and arson) (Rymer et al., 2005).  
  
Successive fire events less than eight years apart could kill 
developing plants before they reach reproductive maturity and 
interrupt the process of seed production and seedbank 
replenishment within a population, potentially leading to its 
extinction (NSW NPWS 2000).  
 
Burning that co-incides with the flowering period (December – 
March), or occurs prior to fruit maturation in November and the 
subsequent four week seed dispersal period (Rymer et 
al., 2006), could similarly hamper reproductive success, 
although the species apparently develops a persistent soil 
seedbank (Ayre et al., 2009).  

Invasive species  

Weed 
invasion 
(competition; 
altering fire 
regime) 

known   
current                                                                                                                                                        

Weed invasion presents an acute problem in each of the 
known populations of the subspecies. For example, in 1998 the 
Cowan Catchment Management Committee considered the 
Cockle Creek Catchment to be the most degraded creek within 
the Cowan Catchment. (NSW NPWS 2000). The dispersal of 
weed seeds is assisted by birds, stormwater, wind, rubbish 
dumping and the movement of soil by vehicles and other 
sources. 
 
The most common weed species in P. mollis subsp. maxima 
habitat are small-leaved privet (Ligustrum sinense), large-
leaved privet (L. lucidum), water primrose 
(Ludwigia peruviana), Pampas grass (Cortaderia selloana), 
Mistflower (Ageratina riparia), lantana (Lantana camara), 
wandering Jew (Tradescantia albiflora), camphor laurel 
(Cinnamomum camphora), blackberry (Rubus fruticosus), 
whiskey grass (Anisopogon virginicus) and Crofton weed 
(Ageratina adenophora) (Cowan Catchment Management 
Committee 1998, cited in NSW NPWS 2000).  

European 
honeybee 
(Apis 
mellifera 
mellifera) 
(reduction in 
outcrossing 
pollination) 

known  
current  

Persoonia mollis subsp. maxima is an obligate outcrosser with 
pollination likely to be provided by native bees 
(Leioproctus spp.) acting as specialist pollinators. The 
European honeybee, which also visits flowers of the 
subspecies, limits visitation by native bees (Rymer et al., 2005) 
and is an ineffective pollinator for the subspecies (European 
honeybee behaviour favours self-pollinating or bi-parental 
inbreeding reproductive systems).    

European  
rat (Rattus 
rattus) 
(predation of 
seeds) 

suspected 
current 

In a study of seed dispersal and predation, distinguishing 
between species that ate Persoonia fruit but were not found to 
damage seeds (dispersal) and species that ate the fruit or the 
seeds and made the seeds unviable (predation), Rymer and 
colleagues (2006) noted that predation of seed by European 
rats and Rattus fuscipes (bush rat) was taking place, and 
further found that seed predation for P. mollis subsp. maxima 
was the highest of the Persoonia studied (at 50 – 51% of seed 
produced). The contribution of European rats to this high level 
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of predation was not determined by the study but may be 
exacerbating historic seed predation levels.  

Habitat loss and fragmentation 

Rubbish 
dumping 
(weed 
invasion, 
physical 
damage, 
altering fire 
regime) 

known  
current 

Dumping of greenwaste (e.g. household garden clippings) 
occurs along the back of ridge-top development throughout the 
Hornsby Heights, Mt Colah and Mt Kuring-gai area, 
encouraging weed invasion down slope of the ridge (by 
increasing nutrient levels), and potentially affecting directly the 
infrequent occurrence of P. m. subsp. maxima on the upper 
slopes of these catchments.  
 
More serious dumping of household rubbish and construction 
materials occurs at the Binya Close site, within the Calna 
Creek population. Dumping of such material potentially affects 
P. m. subsp. maxima by physically destroying individuals, and 
encouraging habitat degradation through weed invasion and 
other disturbance.  
 
There may be a relationship between rubbish dumping and 
changes to the frequency or intensity of fires, which are a 
primary threat for this species (NSW NPWS 2000). 

Maintenance  
activities 
(physical 
damage, 
weed 
invasion 
 
 

known 
current 

Several P. m. subsp. maxima individuals have been located in 
close proximity to fire trails and urban areas, and are thus 
threatened by fire trail maintenance and hazard reduction 
activities.  
 
Disturbance associated with hazard reduction includes 
slashing and “turbo-mowing”, grading of trails, and 
poison/herbicide application on trail margins (NSW 
NPWS 2000).  
 
The impacts of these activities are myriad: physical destruction, 
altering habitat, removing seedbank, erosion, reduced water 
quality, impact on pollinators, reduction of understorey species 
diversity, and invasion by several weed species (including 
lantana, Crofton weed, and whiskey grass). 
  
There are several powerlines crossing the gully catchments of 
the Hornsby Heights, Mt Colah and Mt Kuring-gai area, 
including areas of known or potential habitat for P. m. subsp. 
maxima. The land under these lines is subject to a formal 
easement, which, in 2000, was vested with Transgrid.  
 
In powerline easements, the subspecies does not grow tall 
enough to be cleared, however, maintenance of these sites 
may facilitatie weed invasion through disturbance (NSW 
NPWS 2000).  

Water quality 
(altered 
nutrient 
levels; weed 
invasion) 

suspected 
current 

Water quality in the catchments is affected by point-source and 
non-point-source pollutant discharges. These include urban 
stormwater runoff, rubbish dumping (along the back of ridge-
top housing) and upstream sewage treatment works. Reduced 
water quality potentially affects P. mollis subsp. maxima 
directly, as a consequence of increased nutrient levels, and 
indirectly, by encouraging weed establishment and growth in 
riparian zones (NSW NPWS 2000). 
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Public 
access  
(physical 
damage) 

suspected 
current  

Persoonia mollis subsp. maxima occurs at the interface of an 
urban-natural landscape, in the northern suburbs of Sydney. 
Despite all of the known populations (except Binya Close) 
occurring on land that is reserved under the National Parks and 
Wildlife Act 1974 (NSW), or has secure zoning, the proximity of 
the populations to residential areas means that there are a 
suite of management issues affecting the subspecies and its 
habitat, at both site-specific and catchment-based spatial 
scales. 
 
Various recreational pressures potentially impact upon the 
populations of P. mollis subsp. maxima and its habitat. These 
may include walking trail maintenance and construction, and 
increases in the volume and types of recreational pursuits 
conducted in the parks such as bushwalking, horse riding and 
mountain-bike riding. One of the populations occurs in close 
proximity to an existing walking track.  

Land 
development 
(physical 
damage) 

potential 
future 

The Binya Close P. mollis subsp. maxima population occurs on 
Vacant Crown land, which in 2000, was zoned Residential A - 
Low Density. Some caution may be needed to ensure this 
population is not adversely affected by future development.  
 
The majority of P. mollis subsp. maxima habitat occurs within 
conservation tenure and/or secure zoning; thus, habitat loss 
through development poses little threat to the future 
conservation of this subspecies.  

Climate change 

Warmer, 
drier habitat 

known 
future 

The impact of natural or anthropogenic climate change on this 
taxon has not been empirically investigated (NSW NPWS 
2000). However, P. mollis subsp. maxima occurs in moist 
vegetation communities and populations in drier, more 
exposed areas are generally fewer in number. 
 
Present-day distribution of P. mollis subsp. maxima may be a 
relic of a historically larger distribution may be explained by 
natural climatic changes over the Australian continent (NSW 
NPWS 2000). Anthropogenic climate change potentially 
enhances this impact and may accentuate any natural 
population declines that have been or are presently operating 
(NSW NPWS 2000).  

Genetic integrity  

Inbreeding 
depression 
(decline in 
breeding 
success, 
viable 
offspring) 

suspected 
future 

Preliminary data (Krauss 1994a) suggested the possibility of an 
increase in mating between close relatives in P. mollis subsp. 
maxima compared to other populations of P. mollis. In 2000, 
73% of the flowering individuals occurred in one of the three 
populations of this species, further increasing the likelihood of 
mating among close relatives (inbreeding depression), which 
could lead to reduced mating success, the production of fewer 
and less viable seeds (Krauss, pers. comm., cited in NSW 
NPWS 2000), and an increased susceptibility to environmental 
disturbance. 
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Conservation Actions 

Conservation and Management priorities 
Fire 

o Ensure that fires do not occur within populations before an accumulation of a 
seedbank large enough to replace the number of fire-killed standing plants — 
replacement should incorporate expected post-fire rates of seedling survival. 

o Ensure that fires do not occur in winter or spring, avoiding the exposure of sub-mature 
seedling recruits to desiccating conditions over summer.  

o Ensure that intervals between successive fires take into account the longevity of the 
standing plant population (note that serotinous seedbanks are unlikely to persist 
longer than the standing plant population). 

o Ensure that fires are sufficiently intense to trigger complete seed release from the 
serotinous fruits (i.e. by ensuring canopy combustion). 

o Minimise use of prescribed fire and follow up with appropriate weed control.  

o Use prescribed fire or other appropriate means to manage changes in the density or 
abundance of any dominating flora, particularly exotic species, that may reduce the 
suitability of habitat for P. mollis subsp. maxima. 

o Use physical or chemical control methods as an alternative to prescribed fire, where 
appropriate noting that many invasive species germinate in response to physical 
disturbance of soils. 

o Key fire management documents affecting P. mollis subsp. maxima habitat include the 
Hornsby Bush Fire Risk Management Plan, and the Ku-ring-gai Chase National Park 
and Berowra Valley Regional Park Fire Management Plans (NSW NPWS 2000). 
These should be important resources in establishing the fire history of the area to 
date, prior to implementing fire-related conservation actions.  

o A precautionary estimate of an appropriate fire-free interval for P. mollis subsp. 
maxima of at least 12 – 15 years should be implemented until further data are 
collected through the long-term monitoring of existing populations.  

o Provide maps of known occurrences to local and state Rural Fire Services and seek 
inclusion of mitigation measures in bush fire risk management plan/s, risk register 
and/or operation maps.  

o In the event of wildfire causing an unforeseen catastrophic population decline, it is  
recommended that contingency plans to safeguard the populations from extinction 
should aim to establish an ex situ collection of P. mollis subsp. maxima (in 2000, an ex 
situ population was being developed at Mount Annan Botanical Gardens). 
Alternatively, it may be advisable to investigate a declaration of critical habitat (NSW 
NPWS 2000).    

Invasive Species 

Weeds (competition; altering fire regime) 

o Contine the strategies implemented by Cowan Catchment Management Committee 
and Hornsby Shire Council to rehabilitate habitat through the removal of problematic 
weeds such as Pampas grass (NSW NPWS 2000) 
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o The management of weeds in, and adjacent to, the habitat of P. mollis subsp. maxima, 
will require the combination of targeted bush regeneration efforts and broader 
catchment based solutions to improving water quality. There is a need for both short 
and long-term actions to be implemented in a cooperative manner by all of the 
relevant land managers in the catchment (Cowan Catchment Management Committee 
1998, cited in NSW NPWS 2000). 

o Management of weeds should be undertaken following expert advice on best practice 
for removal of the particular species concerned (as detailed in Table 1), noting some 
removal strategies can stimulate particular weed taxa.  

o Particular care should be taken to manage weeds following any fire events, when the 
community may be particularly vulnerable, and competition between juvenile 
P. m. subsp. maxima and weed species should be minimised.   

European honeybee (reduction in outcrossing pollination) 

o Where evidence of decline and inbreeding depression is found, it may be necessary to 
facilitate outcrossing pollination manually.  

o Conservation managers should consider whether any actions may be undertaken to 
promote the presence of native bees in the area, whose behaviours are more 
conductive to outcrossing pollination.   

European rat (predation of seeds) 

o Where there is evidence that the European rat is having a significant impact on seed 
predation, consider tailored control actions such as trapping or exclusion.  

Habitat loss, disturbance and modifications 

Rubbish dumping (weed invasion, physical damage, altering fire regime) 

o Land managers should integrate mitigation of rubbish dumping into any bush 
regeneration schemes or conservation activities. 

o Work with community conservation groups where available, or establish such a group, 
to assist with monitoring and removal of rubbish at the perimeters of habitat.    

Maintenance activities (physical damage, weed invasion 

o Persons undertaking maintenance, either from local government or the private sector, 
should be informed to be mindful of native flora when conducting potentially damaging 
maintenance activities, such as slashing, turbo-moving, or using poisons.  

Water quality (altered nutrient levels; weed invasion) 

o Improve the management of stream flows, water quality and riparian environments 
throughout catchments of existing and potential sites by looking at how to prevent 
rubbish from entering water ways, and how to reduce, treat, slow or redirect 
stormwater runoff and sewage treatment overflows.  

Public access (physical damage) 

o Walking trails proximate to populations of P. mollis subsp. maxima may have to be 
modified should future monitoring reveal any deleterious impacts on the plant or its 
habitat, such as increased erosion, vandalism, or physical destruction of individuals. 
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Land development (physical damage) 

o The Binya Close population exists on Vacant Crown land and may be subject to future 
development impacts; this population should be monitored for signs of decline or 
threats associated with development or public access. Where development threatens 
the population, translocation to a suitable habitat may be advisable to mitigate the 
threat.     

Genetic Integrity  

Inbreeding depression (decline in breeding success, viable offspring) 

o Build a greater understanding of the genetic variation between and among populations 
and continue to monitor this across subsequent generations in order to identify 
potential inbreeding depression.  

Stakeholder Engagement 

o In 2000, the NSW National Parks and Wildlife Service committed to maintain the 
P. mollis subsp. maxima Recovery Team and liaise with key stakeholders in relation to 
the management of the subspecies habitat.  

o Land managers responsible for P. mollis subsp. maxima populations include the NSW 
National Parks and Wildlife Service, Berowra Valley Regional Park Trust, Hornsby 
Shire Council, Department of Planning and Environment and several private 
landholders (NSW NPWS 2000); there are also populations proximate to walking trails 
which warrant engagement with the general public.  

o The purpose of stakeholder engagement for this species should be to: 

 Inform land managers on the requirements of this subspecies in relation to the timing 
and frequency of fires, so that fire management can be appropriately designed.  

 Educate private landholders about the proper disposal of green waste, as well as 
other strategies to prevent weed invasion.  

 Advise Councils and other organisations of best practice to avoid unintentional 
damage when undertaking local maintenance (including maintenance of walkways, 
burnbacks, and maintenance of power lines and fire trails). 

 Seek out experts for input into a management strategy for this subspecies.  

Survey and Monitoring priorities 

• Up-to-date demographic and seedbank data are vital for the planning and/or management of 
fire in the area. The NSW National Parks and Wildlife service has developed prescriptions 
for undertaking surveys that may be of use (see NSW NPWS 2000).  

• Monitoring, especially for signs of weed incursion, should be undertaken immediately 
following maintenance actions where practicable.  

• Monitor the size and structure and reproductive status of populations at different stages in 
the fire cycle, taking opportunities to monitor after planned and unplanned fires (where they 
occur) and improve understanding of the fire response of the species. A targeted survey of 
suitable habitat in the area (especially adjacent catchments) may reveal a broader 
distribution than that which is currently known. 
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Information and research priorities  

• Investigate whether inbreeding depression is occuring in smaller populations.   

• Further research should specifically investigate propagation in P. mollis subsp. maxima, aim 
to build understanding of its seed dormancy mechanism, and uncover the processes that 
facilitate seed germination in the wild. Noting the relationship between seed dispersing 
native species and P. mollis subsp. maxima may be a good starting point.  

• There is a need to understand and managing the taxon’s long-term evolutionary potential by:   

o Defining more accurately the genetic boundaries of populations, which has 
conservation implications for habitat management (e.g. fire planning) and decision 
making;  

o Understanding the genetic significance of small populations and isolated individuals; 
and,  

o Determining the range of individuals required to be sampled from the in situ 
populations to adequately represent the genetic diversity of the taxon, should a 
translocation program be necessary.  

• Consider undertaking a connectivity analysis within and across the three populations of this 
species, identifying any critical habitat linkages or barriers to the movement of pollinators 
and seed dispersers, and the relationship of these interactions to gene flow. Such analysis 
would require data to be gathered on dispersal and genetic diversity in the first instance (see 
McRae et al., 2008). 

• Further survey and monitoring work could be undertaken to determine the species 
responsible for seed predation (consumption of seeds that render them unviable). Such 
research might include two aspects:  

o A dietary analysis of natives found to predate on Persoonia, which may reveal whether 
extent of predation on Persoonia seed is being impacted by scarcity of other typical 
food sources through habitat degradation and loss.  

o The impact of invasive species, particularly the European rat, on overall seed 
predation, which, if significant, would support targeted exclusion or control actions.  

• Given that P. mollis subsp. maxima displays a distinct association with sites which support 
relatively moist vegetation communities, and populations in drier, more exposed areas are 
generally lower in abundance, research should be undertaken to determine changes in 
population and distribution under a warming, drying scenario.   

• Improve understanding of the mechanisms of response to different fire regimes and identify 
appropriate fire regimes for conservation of  P. mollis subsp. maxima by undertaking 
appropriately designed experiments in the field and/or laboratory.  
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