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ABSTRACT 
For full list of author affiliations and 
declarations see end of paper Fire, both intentional and unintentional, is of major concern in Australia with the likelihood of 

increasing fire frequencies due to global warming. In Western Australia, a policy of prescribed
burning has been in place since the mid-20th Century. It currently targets the annual burning of 
200,000 ha of bushland, in Western Australia’s unique south-west biodiversity hotspot. The State 
Government Department of Biodiversity, Conservation and Attractions (DBCA) is the agency 
responsible for prescribed burning in Western Australia. The practice aims to protect life and 
property, but research shows the frequent burning of large tracts of bushland remote from 
habitation is ineffective in preventing wildfires. DBCA’s current burning programme is likely to have 
a negative impact on a range of species that rely on long-unburnt habitats for their survival. Despite 
this, DBCA currently conducts no rigorous monitoring of the effects of its prescribed burning 
programme on biodiversity, eschewing any surveys before and following burns. Thus, DBCA avoids 
its remit to conserve biodiversity and natural values in the forests and bushland it manages. In 
addition, DBCA currently has no policy on the retention of extensive areas of long-unburnt 
habitat, which are pivotal for the survival of some iconic species. 
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Introduction 

The south-west region of Western Australia is listed as one of the world’s 35 global 
‘threatened biodiversity hotspots’, i.e. areas of exceptionally rich plant and animal 
biodiversity that are threatened by alienation and development (Mittermeier et al. 1998, 
2004). The WA Government’s Department of Biodiversity, Conservation and Attractions 
(DBCA) is charged with ‘managing prescribed fire and wildfire on lands managed by the 
Department to protect and promote the conservation of biodiversity and natural values 
whilst also providing protection for human life and community assets’ (CALM, Annual 
Report 1987 (CALM 1988)). Our aim in this paper is to identify iconic species and ecosystems 
in WA’s biodiversity hotspot that are potentially threatened by too frequent fire, both 
intended and wildfire. We outline some of the key aspects of the prescribed burning programme 
in south-west Western Australia. We also highlight that DBCA conducts only limited 
research and monitoring to quantify the impacts of prescribed burning on biodiversity 
and underscore the problem that a lack of monitoring is having on guiding policies and 
practices around fire management. These deficiencies came to a focus when an intense 
burn in April 2021 (DON_100 Block) was completed in an area supporting a population 
of the threatened numbat (Myrmecobius fasciatus), WA’s State faunal emblem. In their 
report on the fire (DBCA 2021), DBCA stated that they ‘carry out no population studies of 
numbats either before or after fire’, which conflicted with a statement given by the then 
Premier, Mr Mark McGowan, in an interview with the Australian Broadcasting Commission 
(ABC) on May 5th 2021, that : : :  ‘a government department advised him that no 
numbats were killed in a prescribed forest burn’. 
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Background – prescribed burning in south–west 
Western Australia 

One of the earliest Australian understandings of the drivers of 
forest flammability was articulated in the 1939 Stretton 
Bushfires Royal Commission which followed extensive bushfires 
that were significant enough to be reported in the United 
Kingdom while Europe was preparing for World War II. As 
documented by Justice Stretton, British colonisers of Australia 
used broad scale burning to alter forested landscapes so that 
they would be more suitable for British grazing livestock: 

The fire stimulated grass growth; but it encouraged scrub 
growth far more. Thus was begun the cycle of destruction, 
which cannot be arrested in our day. The scrub grew and 
flourished, fire was used to clear it, the scrub grew faster 
and thicker, bushfires, caused by the careless or designing 
hand of man, ravaged the forest; the canopy was impaired, 
more scrub grew and prospered, and again the cleansing 
agent, fire, was used (Stretton 1939). 

The Commonwealth Inspector-General of Forests and 
former Conservator of Forests for Western Australia, Charles 
Lane Poole, concurred: 

: : :  the thickening up of our forests is entirely due to fire 
and the exclusion of fire will render them less susceptible 
to fire (Stretton 1939). 

The role of fire in converting open forest understories into 
dense understory regrowth is well documented in southwestern  
Australian forests. In tall Karri (E. diversicolor) forest,  
Underwood and Christensen (1981) noted that fire is initially 
followed by small, colonising ephemerals and wildflowers, 
but that these: 

... are eventually crowded out by ‘fire-weed’ thickets after 4 
or 5 years. As the years pass these too begin to decrease in 
numbers and fewer, larger plants of a smaller number of 
species are found on the area. Very long-unburnt stands 
in the karri forest, for example, eventually become quite 
open, with grass or dense bracken and only an occasional 
specimen of the taller; longer-lived Acacias or Hakeas as 
remnants of the original scrub layers. 

These observations were confirmed by field measurements 
demonstrating the flush of dense understorey growth 
naturally thinning in long-unburnt forest (Burrows 1994; 
McCaw et al. 2002). The same trend has been measured in 
Red Tingle (E. jacksonii), Karri (E. diversicolour) and Jarrah 
(E. marginata) forests, indicating a common trend across the 
region in which burning produces dense forest understories 
that naturally self-thin if left to mature, so that by 40–50 years 
after the fire, the flammability of the forest falls to very low 

levels (Zylstra et al. 2023). More recently, the Project Vesta 
experimental burning programme has also verified that the 
height and cover of the forest understorey is indeed the primary 
variable influencing forest flammability (Cruz et al. 2022). 

Together, these studies show that burning forests in the 
south-west of Western Australia produces a short period of 
reduced wildfire risk followed by an extended period of 
increased fire risk due to the dense understorey regrowth 
(Zylstra et al. 2022). This is termed ‘disturbance stimulated 
flammability’ and was supported empirically from analysis 
of DBCA mapped fire records by Zylstra et al. (2022). The 
response to these findings and other related work introduces 
another dynamic that has become central to the issue: that is, 
prescribed burning has become a political imperative in the 
study area. This was exemplified by a DBCA response to 
Zylstra et al. (2022) by Miller et al. (2024) which highlighted 
a number of flaws in the DBCA data used by Zylstra et al. 
(2022) to show the decline in flammability with age due to 
‘self thinning’ of the forest. Once the flaws in the DBCA data 
set were corrected, however, reanalysis by Zylstra et al. 
(2024) showed that the empirical trend was even stronger 
than previously reported. This underpinned further work 
showing that prescribed burning was the most influential 
driver of bushfire risk in the forests of south-west Western 
Australia. Despite providing one year of reduced bushfire 
risk, the net effect was to convert open forests into dense 
flammable regrowth (Zylstra and Lindenmayer 2025). 
Concurrent work examining the mechanisms behind these 
flammability dynamics (Zylstra et al. 2023) was also challenged 
by DBCA scientists (Burrows et al. 2023; McCaw 2024). Once 
again, the basis for these arguments rested on the use of 
equivocation regarding the fuel component focused on by the 
authors (Zylstra et al. 2024). 

Following a catastrophic Waroona fire in January 2016 
that destroyed the small town of Yarloop in south-west Western 
Australia, the subsequent Ferguson Inquiry recommended that: 

: : :  the strategic objective will be that a fuel age of less than 
six (6) years will be maintained across 45% of the 
landscape on State Forest, National Parks and other Parks 
and Wildlife managed lands in the South West and Perth 
Hills (Ferguson 2017). 

This recommendation focused the original policy of 
burning approximately 200,000 ha in the south-west forest 
region of WA on a 6-year cycle. 

DBCA annual reports historically stated that prescribed 
burning is conducted to reduce the ‘frequency, intensity and 
size of bushfire[s]’, basing this policy on a peer-reviewed 
study by Boer et al. (2009). That study claimed approximately 
80% of fire in the study area was prescribed fire, and that it 
exerted a leverage of 0.25. This means that ~4 ha of prescribed 
fire was required to prevent 1 ha of wildfire. If accepted at face 
value, the prescribed burning programme would result in a 
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slight reduction in wildfire area, but a net a fourfold increase 
in fire frequency at a point for the areas treated. 

A reanalysis of Boer et al. (2009), by  Campbell et al. (2022) 
identified numerous methodological flaws in the study. The 
former assessed only a small subset of areas in the region, 
and, even more significantly, reductions in wildfire area 
were attributed to prescribed burns that occurred after the 
wildfires. With these flaws corrected, the data showed no 
significant relationships between prescribed burns and 
subsequent wildfire (Campbell et al. 2022). DBCA annual 
reports published after Campbell et al. (2022) have removed 
all reference to Boer et al. (2009), but have retained the 
wording that prescribed burning is supported by peer-
reviewed scientific research, without providing any credible 
sources to support this assertion (e.g. DBCA Annual Report 
2024–25 (DBCA 2025)). Other research in the Tingle forests, 
however, demonstrates that prescribed burning does indeed 
have a profound effect on wildfire frequency by maintaining 
the forests in a highly flammable state and thus making future 
wildfire more likely (Zylstra et al. 2023). 

The south-west region of Western Australia is divided by 
DBCA into three Land Management Zones (LMZs). Zones A 
and B are within 3.55 km and 11.20 km of townsites 
respectively and Zone C, which is the largest at 110,000 ha, 
includes the south-west’s biodiverse bushland. Of the 
200,000 ha of DBCA’s overall target, one possible scenario 
has 50,000 ha allocated to Zone A, which will be burnt 
with fuels remaining at <4 years; 100,000 ha allocated to 
Zone B with fuel age maintained at 5–7 years age, and the 
remaining 50,000 ha allocated to Zone C (Burrows and 
McCaw 2013). Application of the recommendation from the 
Ferguson Inquiry (Ferguson 2017) means that: 

� 1/3 of Zone C would be burned at a frequency of <4 years 
� 1/3 burned at 4–7 years, 
� 1/3 at >7 years 
� Very little of Zone 3, which features a sizable component of 

the State’s unique south-west biodiversity hotspot, would 
therefore contain areas that have remained long unburnt 
(i.e. for 40–50 years or more) with this current burning 
practice. We contend that these long unburnt areas are 
critical for the survival of many of our iconic animal and 
plant species that depend upon climax states of the 
vegetation (Yates et al. 2021). 

Fractions cited above are from DBCA Annual Report 
2016–17 (DBCA 2017) and  Burrows and McCaw (2013). 

Some examples of species and ecosystems 
affected by prescribed burning 

A recent publication in this journal (Doherty 2026) purports 
to establish the existing state of peer reviewed knowledge of 

selected species in south-west Western Australia. The study 
opens by stating the need for prescribed burning in the 
region as an unquestionable premise. Given the weight of 
peer-reviewed evidence demonstrating that the prescribed 
burning programme drives perverse outcomes, this premise 
suggests that the policy arises from a now well-documented 
political imperative (Kelsey 2026). Here, we present examples 
of the species and ecosystems discussed by Doherty (2026), and  
for which limited data suggest they are sensitive to current 
prescribed burning regimes in south-west Western Australia. 

The honey possum (Tarsipes rostratus) 
The 9 g marsupial honey possum is the only non-flying 
vertebrate dependent entirely on flowers for its food, feeding 
exclusively on pollen and nectar (Bradshaw and Bradshaw 
2012). It occurs only in south-western Western Australia 
and, because of its extreme specialisation, is only distantly 
related to other marsupial species (Kavanagh et al. 2004; 
Nilsson et al. 2004; Archer and Kirsch 2006). Phylogenetic 
studies link it with a small possum-like marsupial in South 
America, the monito del monte (Dromiciops gliroides). Thus, 
the honey possum is an example of a Gondwanan relict, 
like a number of other plant and animal species in south-
west Western Australia (Hopper et al. 1996). 

There has been one long-term study of a population of this 
species recovering from two fires 6 years apart (Bradshaw and 
Bradshaw 2017). The study commenced in 1987 in Scott 
National Park in the extreme south-west of Western Australia. 
A fire lit by a farmer in November 1993 crossed into the 
National Park and the Government Agency (then CALM, now 
DBCA) backburnt the area on the north side of Scott River 
Road to prevent the fire reaching a housing settlement on 
Molloy Island in the Blackwood River. All honey possums 
on the north side of the road were killed, leaving those living 
on the south side as a control and a study was initiated to 
follow the recovery in the burnt area. In April 1999 there 
was another fire lit by the same farmer and again a backburn 
of the northern section of the Park was lit by CALM. Recovery 
after the first fire was relatively rapid with radiotracking 
showing many animals crossing from the unburnt to the 
burnt area to feed on vegetation regenerating after the fire 
(especially Adenanthos meisneri and Banksia meisneri). 
Recovery after the second fire was slower and regression 
analysis predicted a period of 25.6 years for population 
recovery to pre-burn densities. 

Doherty (2026) discounted this study because it has not 
been replicated and because the fire also exacerbated existing 
dieback in Scott National Park, affecting many Banksia 
ilicifolia trees which are an important food source for the 
honey possum. At first sight, it would seem difficult to 
disentangle the effects of fire and dieback on the population 
decline. This is not the case, however, as we have data from 
the south side of Scott River Road, which had not been burnt 
for over 60 years. This area is equally heaviy infested with 
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dieback but populations of honey possums have remained 
stable for over 30 years – as seen from fig. 6 in Bradshaw 
and Bradshaw (2017). 

The importance of long-term studies in ecological research 
have long been acknowledged as critical for understanding 
ecological impact and informing environmental policy (Hughes 
et al. 2017). One 26 year long study provides evidence of 
inestimable long-term value compared with the usual short-
term (1–3 years) studies that have become normal in the present 
parlous state of funding of wildlife populations. To simply 
discount this work as Doherty (2026) did is ironic, given the 
kinds of short-term data he has to rely upon instead. 

The quokka (Setonix brachyurus) 
The quokka is a small marsupial wallaby in a monotypic genus 
that was once common in the forest regions south of the 
capital, Perth. It was so common that it was gazetted as a pest 
but, in the 1930s, suffered a massive die-off from unknown 
causes (Abbot 2006). Two populations were known to have 
survived, one on Rottnest Island (Bradshaw 1983) and the 
other on Bald Island near Albany. In 1957, however, evidence 
of a small population of quokkas was found on the mainland 
(Barker et al. 1957) and subsequently other isolated popula-
tions were located in forested areas in south-west Western 
Australia (De Tores et al. 2007). 

A recent study examined the distribution of quokkas in the 
tall forests of south-western Western Australia, highlighting 
the risks in extrapolating habitat preferences from northern 
jarrah forests to south-western forests (Bain et al. 2015). 
Bradshaw (2025) noted that data contained in fig. 3 of the 
study exhibited a trend of increasing quokka presence with 
increasing time since fire. Doherty (2026) refuted this 
interpretation, stating that ‘Bain et al. (2015) fitted a logistic 
regression model to the data, finding no statistical support for 
quokka occurrence varying with time since fire’. Bain’s paper,  
however, provided no data or code in support of their conclusion. 
We reconstructed the data in their paper by digitising their Fig. 3 
(see our Fig. 1) and replicating the logistic regression (see our Fig. 
2 and online supplementary material). Our analysis showed that, 
contrary to the their reported findings, years since fire explained 
63% of the variability in quokka occupancy with high 
statistical significance (P < 0.001), and that quokkas had a 
clear preference for long unburnt forest. 

We have contacted Dr Bain for clarification, who has stated 
that the data and methods underpinning the figure have been lost. 

Other data in the paper by Bain et al. (2015) highlight a 
strong preference by quokkas for the structural characteristics 
of long unburnt forest. Across all forest communities in their 
study, quokkas were 4.7 times more likely to occur in areas 
with an open understorey dominated by sedges rather than 
woody species (P < 0.01). As discussed above, a dense woody 
understorey is a product of burning. Quokkas showed a strong 
preference for sites with less suspended woody debris, and, as 
outlined by Zylstra and Wardell-Johnson (2024), the cover of 

Fig. 1. Figure 3 from Bain et al (2015), with plotted data in adjacent 
columns. Blue columns represent the total number of sites for that 
age group, and orange and black gives the number of unoccupied 
sites. Differences between the original and plotted data are all less 
than an integer. 

Fig. 2. Logistic regression of data from fig. 3 in Bain et al (2015). Points 
are graded in size based on the total number of sites measured for the 
age group and plotted as the probability of quokka presence. Dotted 
lines show the standard error of the model. 

suspended woody debris declines as the understorey cover 
decreases in long-unburnt forest. Quokkas also showed a 
strong preference for sites with multiple vegetation strata, 
which also develop with time since fire (Zylstra et al. 2023). 
Quokkas require dense habitat for refuge and in the northern 
jarrah forest this has been swamp, which survives, despite 
frequent burning (Hayward et al. 2007). What Hayward et al. 
(2005, 2007) found was that, consistent with Christensen and 
Kimber (1975) quokkas were more likely to be found in both 
recently burnt (<10 years) and long-unburnt (>19 years) age 
classes, but avoided intermediate age classes. 

Hayward et al. (2005) provided further insight by showing 
that the intermediate age class of swamps was characterised 
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by dense postfire regrowth, but that this regrowth naturally 
thinned in long-unburnt swamplands  with reduced  flammability 
(Hayward et al. 2008). To quote from their paper : : :  

Evidence from our analysis therefore supports previous 
studies that concluded that continued fox control and the 
maintenance of a mosaic of early seral stage (<10 years 
since fire) and long unburnt habitat (>19 years since 
fire) are essential for its conservation. 

The consistent finding in each of these studies is that 
quokkas avoided intermediate-aged dense regrowth promoted 
by fire. There was a contrast between forests and swamps in 
that quokkas showed the strongest preference for very 
recently burnt patches of swamp but appeared to avoid all 
recently burnt areas in the forests. Bain et al. (2015) did, 
however, find a preference for the presence of mixed age 
classes in the surrounding area. As demonstrated by Zylstra 
and Lindenmayer (2025), the current regime of frequent 
prescribed burning produces a landscape dominated by dense 
understorey regrowth, with only very rare, small patches of 
long-unburnt forest. Their work showed that if broadscale 
prescribed burning were halted, the landscape would increasingly 
approximate an even age class distribution from very recently 
burnt to very long unburnt, thereby providing an ideal habitat 
for quokka preferences. 

Western ringtail possum (Pseudocheirus 
occidentalis), ngwayir 
The western ringtail possum occurs only in south-west 
Western Australia and is currently listed as Critically 
Endangered. Nineteenth century surface cave deposits show 
that the species was widely distributed throughout the south-
western forests of Western Australia, from 120 km south-east 
of Geraldton to the southern edge of the Nullarbor Plain, with 
inland records as far as Tutanning Nature Reserve. The 
western ringtail possum was first reported to be in decline 
in 1909 and although it retains populations in developed 
areas, such as Busselton in the south-west of Western 
Australia, it is highly vulnerable to predation by cats and dogs. 

The estimate of >11 years for a critical fire return interval 
for the western ringtail possum, calculated by Bradshaw 
(2025), was based on the time taken for the restoration of 
the vegetation on which the possums rely for food, for the 
building of dreys, and the use of tree hollows. The estimate 
was guided by reports of possums living in the south-west 
forest area and in an urban reserve at Warrungup Spring, 
~80 km south of Perth, Western Australia. Wayne et al. (2006) 
found western ringtail possum abundance in the Manjimup 
region was positively correlated with sites exposed to very 
low intensity fire or sites unburnt for at least 20 years, again 
consistent with the avoidance of dense, post-fire regrowth. 
Doherty (2026) disputes the estimate by Bradshaw (2025) 
and cites the paper by Inions et al. (1989)  reporting, 32 months 

after a fire described as intense, ‘254 possum den trees in use in 
the burnt area, compared with 82 before the fire: a three-fold 
increase’ : : :  ‘an influx of animals feeding on epicormic 
growth’. If true, this would be remarkable and it is important 
to note that the paper by Inions et al. (1989)  is actually 
about the formation of hollows in trees, not possums. Notably, 
other studies have shown that wildfires destroy large numbers 
of hollow-bearing trees (e.g. Lindenmayer et al. 2012), as do 
prescribed burns (Holland et al. 2017). Inions et al (1989) 
classify a ‘den tree’ as one with scratches on the bark, which 
they take to indicate its use as a den by a possum (ringtails 
and brushtail possums are not distinguished). No data are 
presented, however, to show how many possums occupied 
the hollows, whether the 254 hollow bearing trees were 
actually occupied rather than simply investigated by a possum, 
and whether the possums involved were the western ringtail 
possum or the common brushtail possum. 

Doherty (2026) also criticised the study by Zylstra (2023), 
which was a mechanistic study of the observed high mortality 
rate of the western ringtail possum resulting from a prescribed 
burn in which 17 of 22 monitored individuals were killed by 
the burn. The assessment of mortality was largely dismissed 
by Doherty (2026) because some hollows were not directly 
inspected, and death was inferred from the presence of flies 
at the entrance of a hollow. Doherty (2026) did not include 
the detail that the reserve was a very small, isolated patch of 
urban woodland, with no surrounding vegetation for animals 
to retreat, or that surveys had been conducted every night for 
2 weeks following the burn. The person conducting the 
surveys was familiar with each of the individual animals 
involved, having conducted these surveys for four years on a 
weekly to monthly basis. They accounted for each individual 
on each of these prior surveys. 

Peat swamps 
The wet margins of Empodisma peat swamps provide the 
major habitat for the rare carnivorous Albany pitcher plant, 
Cephalotus follicularis, together with a range of other wetland 
species found nowhere else e.g. the robust sedge Reedia 
spathacea, the resprouting myrtaceous shrub Homalospermum 
firmum, and the beautiful slender ericoid, Cosmelia rubra. 
Peat swamps are also habitat for the rare sunset frog 
(Spicospina flammocaerulea). Such high endemism has 
resulted in peat swamps, alongside granite outcrops, being 
described as the ‘biological jewels’ of the southern forest and 
adjacent woodland regions in south-west Western Australia. 

The impact of global warming on the wetlands of the 
southern forests has become acute over the past 2–3 decades. 
Before this, Empodisma peatlands remained wet throughout 
the year, so much so that foresters could safely employ 
prescribed burning in the broader landscape using the 
peatlands as a barrier, and a limit to the spread of fire. Some 
peatlands are now dry for up to 6 months of the year. This 
profoundly changes their susceptibility to burning. Many 
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observers have witnessed prescribed burns and wildfires 
encroaching well into peat swamps, and which then burn 
for months. It has been estimated that the recovery of burnt 
peatlands will take 5000–10,000 years to develop the depth 
of peat consumed in a single wildfire (Bradshaw et al. 
2018). Consequently, these Empodisma peatlands and the 
unique flora and fauna they support, are now listed 
federally as a Threatened Ecological Community (TEC). As 
well as peat swamps, riparian systems are also impacted by 
climate change. Spring burns in September, for example, 
have been found to be still smouldering in February, due to 
the persistent dampness of the habitats. The introduction of 
feral cats, foxes and pigs, which respond positively to fire, 
has also markedly affected riparian and forest systems, 
making native species more vulnerable to predation. 

Tingle forests 
The Western Australian Government’s prescribed burning 
programme, as actioned by DBCA in the Tingle forests of 
Walpole–Nornalup National Park, has caused many large trees 
to collapse. A post-burn tree fall assessment was undertaken in 
an area of Red Tingle forest in Bow Bridge, Western Australia, 
on 9 January 2025 to record the number of large trees over 
approximately 90 cm diameter that were damaged by the 
prescribed burn in the Giants block, Frankland 111 (FRK 111) 
conducted on 18 December 2024 (Luscombe-Pedro 2025). 

Within a 28 ha area of forest, 60 collapsed large trees were 
counted. When this number was extrapolated across the entire 
85 ha of Tingle forest, the total number of potential trees 
affected was 180, which equates to 2.1 large collapsed trees 
per hectare (Luscombe-Pedro 2025). A return visit to FRK 
111 has revealed new collapsed trees, many hundreds of 
years old, not recorded in the initial survey. It is of concern 
that, prior to the release of this report, DBCA staff reported 
only a single tree collapsed in the burn. Tingle trees feature 
prominently in the cosmology of south coast Noongar people, 
who revere the ancient forest giants as much as they revere 
Elders among their own people (Knapp et al. 2025). 

Impacts of prescribed burning on south–west 
Australian black cockatoos 
The Southwest Australian Biodiversity Hotspot has three 
conservation-listed species of black cockatoos: the Critically 
endangered Carnabys cockatoo (Zanda latistrotis); the 
Endangered Baudins cockatoo (Zanda baudinii) and the forest 
red-tail cockatoo (Calyptorhynchus banksii), each of which 
depend on forest and woodland for forage, roosting and 
nest hollows. Carnabys and Baudins cockatoos, in particular, 
are declining across the region due to land clearing and 
inappropriate fire regimes. Recent research shows that with 
60% of areas having a fuel age of seven years or less under 
current burning regimes, landscapes will support less than a 

third of the cockatoo populations compared to unburnt 
areas (Valentine et al. 2014). 

Key burning periods for south-west Western Australia 
coincide with peak nesting periods for bird species including 
black cockatoos. Impacts are profound for forest red-tail 
cockatoos which are unique in having two nesting periods, 
in autumn and spring, and which coincide with large-scale 
prescribed burning periods. 

Fire impacts on cockatoos observed following prescribed 
burning include loss of forage species, suffocation in hollows, 
tree collapse. Tree collapse in particular is up to three times 
greater following prescribed burning than wildfire due to 
the longer residency time following the low wind and moist 
litter conditions favoured for prescribed burns (Campbell 
et al. in press). 

Following the adoption of the ‘enhanced prescribed 
burning’ policy in 2017 by the Western Australian 
Government, the size of prescribed burning blocks has 
increased substantially. For example, a 2026 autumn burn of 
43,000 ha in prime cockatoo habitat in Wandoo Woodland 
resulted in substantial loss of hollow-bearing trees and 
depletion of forage within the 12 km radius required by 
feeding parent birds. 

Of concern is the time required following prescribed 
burning for recovery of seeding capacity in trees and shrubs. 
Baudins cockatoo, in particular, has a high reliance on three 
forest tree species for forage (marri, Corymbia calophylla; 
jarrah, Eucalyptus marginata; yarri, E. patens) which require 
up to six years or longer to regain pre-fire seeding with 
prescribed burning now applied on 6–10 year cycles. This is 
compounded by drying and warming climate trends in the 
south-west of Western Australia that have resulted in increasing 
incidences of landscape-scale collapse in flowering being 
observed across all three species (Valentine et al. 2014). 

As prescribed burning now accounts for more than ten 
times the area of wildfires, and frequency of burning is 
6–10 years in key cockatoo areas, all three cockatoo species 
face an uncertain future. 

Granite banksia (Banksia verticillata) 
Based on empirical data over several fires plus population 
simulations, Yates et al. (2021) found that the persistence 
of B. verticillata on granite inselbergs in Torndirrup National 
Park is strongly influenced by fire frequency and extent, as 
well as the prevalence of canker disease. Where canker is 
present but having a relatively lower impact, none of the fire 
scenarios resulted in extinction over a 100-year simulation, 
but all scenarios resulted in population decline, with the 
magnitude of the effect increasing with fire frequency and 
extent (proportion of plants killed). The patchy nature of 
fire on granite outcrops may be critical for the persistence of 
non-resprouting species like B. verticillata with long juvenile 
periods. In the model applied, plants took, on average, 
26 years to reach maximum fecundity. For B. verticillata 
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under historical fire frequency and extent, with 30% of plants 
escaping burning on granite, the model projected a population 
decline. Halving the historical probability of fire to a mean 
return interval of 46 years still resulted in population decline. 

Conclusion 

The Western Australian Government has an annual prescribed 
burning target of 200,000 ha, 110,000 ha of which is allocated 
to Zone C, DBCA’s Biodiversity Management Zone. However, 
the impacts on biodiversity of such a burning programme are 
poorly quantified. No robust long-term monitoring has been 
conducted by DBCA. We have presented examples of a 
small subset of species and ecosystems for which frequent 
prescribed fire is likely to have significant negative impacts – 
albeit based on limited available data. The case studies 
considered above – honey possum, quokka, western ringtail 
possum, black cockatoos, peat swamps and the Tingle forest – 
all exemplify the threats to species and ecosystems by 
frequencies of burning far higher than experienced during 
their evolution. We know from the study of burn scars in jarrah 
trees that the frequency of large fires in jarrah forests prior to 
European invasion was 81 years (Burrows et al. 1995). It fell to 
17 years after colonisation. What will be the long-term impact 
on that ecosystem where 45% of the area is now to be 
maintained with a ‘fuel age’ of less than six years? 

Given high levels of uncertainty about the impacts on the 
biodiversity by current prescribed burning policies in south-
west Western Australia, we recommend: 

� Landscape planning and focussed protection to maintain 
long-unburnt habitats with at least 40–50 years without 
fire. This is because such places are likely to be pivotal 
for the survival of many iconic species. 

� Research is needed on faunal responses to different fire 
regimes, comparing, for example, spring versus autumn 
burns. We know that First Nation’s burns were always in 
autumn, never in spring. 

� Proper investments in long-term monitoring over timescales 
that quantify species’ responses to disturbances. These must 
be well-designed studies with replicated burn treatments 
contrasted with long-unburnt controls (e.g. a BACI design). 
The State Government has committed DBCA to a 9-year 
collaboration with two universities under the Fire 
Management Fire Research Collaboration (FMP-FRC) with 
an annual expenditure of ~$200,000 per year. This, however, 
falls far short of the actual funds needed to quantify the long-
term impact of prescribed burning on Western Australia’s 
threatened and endangered species. 

� Truly independent research that is conducted outside DBCA. 

We conclude that far more work, independent research 
and greater investment, is needed to ensure the long-term 
conservation of key ecosystems and biodiversity in the 
south-west Western Australian hotspot. 

Supplementary material 
Supplementary material can be accessed from the article page 
online. 
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