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Abstract
Observations of fire regimes and vegetation dynamics across living memory are critical for 
Australia’s conservation management. Fire frequency has reduced across Queensland over the 
last 60 years, causing woody thickening and loss of native grass cover. Increased regular burning, 
every few years with good soil moisture, is recommended for eucalypt forests and woodlands 
of north-eastern Australia, including South East Queensland. This paper captures perspectives 
derived from a conversation about fire management in Queensland, which occurred in Cairns 
on 26 February 2024, amongst three fire statesmen: Peter Stanton, Dave Kington and Mick 
Blackman; with combined fire ecology and implementation experience of around 150 years. 
Contributors to the discussion were fire ecologists Eleanor Collins, Leasie Felderhof, Diana 
Virkki and Paul Williams. Outcomes of the discussion captured in this paper are based on decades 
of observations in different ecosystem types. The importance of frequent, low-intensity burning 
is highlighted as a continuous land management practice for healthy ecosystems in Queensland 
and north-eastern New South Wales. 
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Introduction
Perspectives and implementation of fire in Queens-
land have changed over time. Fire frequency has 
reduced across Queensland and northern New South 
Wales (NSW) (the authors’ pers. obs., 2024; Earl 
& Simmonds, 2017; Mariani et al., 2022), causing 
woody thickening and loss of native grass cover in 
grasslands (Butler et al., 2014), tall eucalypt forests 
(Harrington & Sanderson, 1994; Baker et al., 2020; 

Stone et al., 2022) and dry eucalypt forests (Bow-
man & Fensham, 1991; Russell-Smith et al., 2004; 
Williams et al., 2020). In some ecosystems, this 
has led to infrequent, severe wildfires, such as on 
North Stradbroke Island (Williams et al., 2020). To 
capture long-term observations of fire regimes and 
vegetation dynamics, a conversation was recorded 
with three renowned Queensland fire statesmen: 
Peter Stanton, Dave Kington and Mick Blackman. 
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Combined, the three long-term fire practitioners have 
around 150 years of fire ecology and implementation 
experience through various state departments and 
private industry. Enhancing the discussion were fire 
ecologists Eleanor Collins, Leasie Felderhof, Diana 
Virkki and Paul Williams. The following sections 
outline the summary of observational perspectives 
within different ecosystems and recommendations 
for fire management for the state of Queensland, 
which has relevance to northern NSW.

Summary of Observational Perspectives 
Within Different Ecosystems and 

Recommendations for Fire Management
A Change of Fire Management Practices Over 
the Decades Has Resulted in Thickening of 
Eucalypt Forests with Infrequent Burning
Our recollections are that fires were an annual 
part of the South East Queensland landscape in 
the 1950s and 1960s. Burning around Brisbane, 
Dayboro and Samford was sufficiently frequent 
to maintain relatively low fuel loads so that fires 
simply burnt themselves out. A small number of 
South East Queensland graziers were lighting 
fires right up until the early 2000s, with an even 
smaller number continuing active burning today. 
For example, ongoing, intergenerational burning 
by the Hardgrave family on the Queensland side 
of the NSW border has maintained healthy euca-
lypt forests and protected them from damage in the 
2019 wildfires (Williams et al., 2022).  

The regularly burnt Brisbane eucalypt forests of 
the 1950s and 1960s had an open structure with a 
dense native grass understorey, typically dominated 
by kangaroo grass (Themeda triandra). These open, 
healthy eucalypt forests included Boondall, White’s 
Hill and Venman’s Reserve, where Jack Venman 
implemented regular burning into the early 1980s. 
These forests have undergone considerable vegeta-
tion change following the loss of regular burning, 
including reduced native grass cover and significant 
mid-strata thickening of wattles, eucalypt saplings 
and casuarinas. What was open bush around Bris-
bane in the 1950s and 1960s is now forest with a 
dense mid layer and limited grass cover. This woody 
thickening was recently substantiated for a well-
studied area on North Stradbroke Island (Williams 
et al., 2020). 

While regular burning was implemented by 

many private land managers in the 1950s and 
1960s, government organisations had a fire exclu-
sion philosophy. The Queensland Forestry Depart-
ment’s approach in the early 1960s was geared for 
fire exclusion, which produced a eucalypt forest 
lacking canopy tree regeneration and smothered 
by lantana (Lantana camara). This contrasted with 
adjacent grazing lands, where regular fire produced 
a healthy, open forest lacking lantana thickets. 

Regular Burning for Maintaining a Healthy 
Grass Layer and Reducing Woody Thickening
The Queensland Forestry Department’s Forest In
ventory Survey plot data, and observations by a 
range of foresters, led to a change in fire philo
sophy, with burning trials instigated in the late 1960s 
and early 1970s (Department of Forestry, 1974). 
These Forestry fire trials built a picture supporting a 
more calculated way of burning. Once Queensland 
Forestry staff started reintroducing regular burning in 
the early 1970s, the vegetation responded with good 
outcomes, such as reducing woody thickening. 

Woody thickening is a progressive increase in 
shrubs, saplings and trees at the expense of the grass 
layer. It is a symptom of poor fire management; 
i.e., fires during dry conditions and long fire inter-
vals (Burgess et al., 2014; Partridge et al., 2024). 
Landscape descriptions by early explorers, such as 
Giles and Mitchell, indicate the country was more 
open at a time when Aboriginal Peoples were con-
stantly burning the landscape. For example, Giles 
wrote: “The natives were about, burning, burning, 
ever burning; one would think they were of the 
fabled salamander race, and lived on fire instead of 
water” (Giles, 1889). 

Fire management to maintain grassy eucalypt 
forests and reduce woody thickening is uncom-
plicated if burning can be undertaken in the same 
location, preferably every two years but at a maxi-
mum of every three years. This is necessary to 
ensure woody regrowth is either killed or scorched 
to ground level, and few saplings escape the 
scorching influence of fire. The two- to three-year 
fire cycle arises from the observation that under 
average rainfall conditions in the humid areas of 
tropical and subtropical Queensland, a burnt area 
will not burn again in the following year, at the 
same time of year, because there is no old, cured 
grass foliage from the previous year. It is ready to 
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burn after two years, but every year neglected after 
that runs the risk of fires being difficult to control 
and causing some canopy scorch. Native grass 
abundance starts to decline in the absence of fire 
for more than three years (Williams et al., 2003).

Cattle Management in Burnt Areas
Managing fire in the presence of cattle requires 
some expertise. To avoid woody thickening in the 
presence of managed herds, it is essential to avoid 
overstocking and to have the ability to move cattle 
around to ensure the development of ground cover 
for at least two years before burning. 

With feral cattle herds, early dry-season patch 
burning will concentrate grazing, weakening or 
removing the ground cover at a time of year when, 
because of drying ground and cooling temperature, 
the competitive balance is changed in favour of 
shrubs and small trees. This can only be changed by 
wider-scale burning when soil moisture conditions 
are sufficient to allow vigorous growth of ground 
cover to the disadvantage of trees and shrubs.

Cape York Peninsula Fire Management, 
Especially of Grasslands
Aerial photography demonstrates a large and pro-
gressive loss of the grasslands of Cape York Penin
sula. This has involved an expansion of broad-leaved 
tea tree (Melaleuca viridiflora) woodlands into 
grasslands (Neldner et al., 1997). This has occurred 
through episodic periods of well-above-average 
rainfall, creating saturated soils and long-standing 
surface water, weakening the ground cover. At such 
times there has been massive seedling recruitment 
of M. viridiflora within grasslands, which grow 
towards woodlands in the absence of fire for several 
years, at which stage the process cannot be reversed 
by fire.

The remaining grasslands should be burnt when-
ever they will support fire, with the emphasis on 
fire late in the year when the ground is moist (i.e. 
storm burning). At such a time, grasses will rebound 
quickly and M. viridiflora recruitment is retarded.

Tall Eucalypt Forest Fire Management
Tall eucalypt forests in high-rainfall areas of eastern 
Queensland are a multi-cohort forest of resprouting 
eucalypts (Bradford, 2018). Canopy trees in Queens-
land’s tall forests only successfully recruit seedlings 

with regular fire, which also maintains dense grass 
cover necessary to fuel regular burning (Stanton et 
al., 2014a). Following reductions in fire frequency, 
most of these forests have been invaded by dense un-
derstoreys of rainforest species and lantana, and are 
in progression to eventual rainforest capture (Stanton 
et al., 2014b). The loss of a previously dense kanga-
roo grass ground layer is widespread in tall eucalypt 
forests of the Wet Tropics and southern Queensland.

In grassy, tall forests, rainforest germination (i.e. 
rainforest invasion) does not occur evenly between 
fires but is concentrated in the first year or two after 
fire, with much less recruitment in subsequent years 
because dense grass cover inhibits rainforest ger-
mination (Williams, 2000). Fires in dry conditions 
can trigger dense rainforest seed germination 
(Williams et al., 2012), similar to abundant wattle 
recruitment (Partridge et al., 2024). In the absence 
of fire, a dense rainforest subcanopy develops that 
shades out grasses. At this point, rainforest recruit-
ment becomes continuous (Williams et al., 2012). 

Rainforest invasion of tall eucalypt forest was 
thought to occur by expansion from the rainforest-
eucalypt forest ecotone (e.g. Unwin, 1989). This 
is only true for those restricted areas bordered by 
regularly burnt grazing country. Rainforest inva-
sion of tall eucalypt forest usually occurs by an 
irruption of rainforest seedlings scattered across 
the landscape (Russell-Smith et al., 2004). Most 
of these seedlings rapidly develop the capacity to 
basally resprout after fire, and regular burning is 
required to keep these saplings small amongst the 
grass layer (Williams et al., 2012). 

The survival of tall eucalypt forests, many with 
an ‘Of Concern’ Queensland Vegetation Manage­
ment Act 1999 status, now depends on the long-
term management of the few ‘legacy areas’: forests 
with healthy ground cover subject to regular (every 
two to three years) fire, and those areas that can 
be reclaimed by appropriate use of fire. Success-
ful rehabilitation of a forest in early-stage rain-
forest thickening depends on re-establishment of 
a healthy ground cover. A fire that scorches the 
understorey reducing it to ground level is an essen-
tial first step but will achieve little if it is followed 
by a quick rebound of the woody understorey. A 
burning strategy must increase grass cover within 
and on the edge of a forest. Rehabilitation requires 
a very long-term commitment and will not work if 
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an initial fire is not followed by regular fire as soon 
as the forest will burn, returning every one to two 
years or so, and repeated ad nauseum. If you do get 
a fire through tall eucalypt forest on the cusp of per-
manent rainforest conversion, another fire is needed 
within a year or two, otherwise the rainforest inva-
sion process is accelerated via fire-promoted seed 
germination, basal coppicing and root suckering. 

Prescriptive fire intervals should not govern tall 
eucalypt forest management. As long as fuel in 
neighbouring country has been adequately reduced 
by early burning, advantage should be taken of any 
conditions in which a fire will carry in tall open forest, 
and at any time of year. Some of the most success-
ful burns have taken place during rain-free intervals 
within the wet season, which leave a soil-protecting 
litter layer and protect against loss of hollow trees. 

Coastal Vegetation
The coastal lowlands of the Wet Tropics from 
Townsville to Cairns contain a succession of beach 
ridges of eucalypts, with paperbarks in the swale, 
which have diminished through reduced fire fre-
quency. Most lowlands are now non-burnable rain-
forest thickened country. Continued regular burning 
has maintained some open coastal lowlands, such 
as the First Nations-owned Yarrabah country south 
of Cairns, the Department of Defence’s Cowley 
Beach south of Innisfail, and sections of national 
parks between Cardwell and Townsville.

In South East Queensland, coastal eucalypt forests 
with old, large cypress and eucalypt trees have been 
greatly reduced by an absence of regular burning, 
allowing wildfires. Where old, large eucalypt and 
cypress trees are killed by wildfire, the healthy struc-
ture of the forest was lost. Saplings of cypress and 
eucalypts may regenerate, but the forest structure and 
whole range of plants that exist only within that struc-
ture are lost.

Old-growth Trees
One of the arguments that gets used against very 
regular burning is: “You are destroying your old-
habitat trees.” Of course, some may burn down 

because they had been damaged in a previous wild-
fire, with the base burnt out; but if burns are imple-
mented when there is moisture on the ground, even 
hollow trees will still stand. For example, flames will 
roar up paperbark trees (Melaleuca quinquenervia) 
during a late dry-season fire, and paperbark embers 
will float for miles. After a shower of rain, the trees 
suck up the water and no longer carry flames up 
the trunk.

Conclusion
While our observations emanate from Queens
land, our perspectives on fire management have 
relevance across Australia. We suggest fire man-
agement needs to be seen primarily as an ongoing 
land management activity, rather than as an emer-
gency response. We must not return to a fire-
suppression focus, or decadal-scale fire intervals, 
but concentrate on active, regular burning every 
few years to reduce wildfire risk and maintain 
healthy vegetation. In eucalypt forests and wood-
lands, burn where you can whenever you can, 
as long as there remains some soil moisture, low 
fuel load containment boundaries are in place and 
a permit to burn has been obtained. In practice, 
this means taking every opportunity to implement 
good fire under moist conditions, especially target-
ing forests and woodlands that are still in a healthy 
grassy condition. Areas that were burnt in the last 
year or two will not carry a fire very far under mild 
conditions, creating a natural mosaic. Move away 
from prescriptions of rotational burning of specific 
intervals or for specific individual species manage-
ment because a healthy ecosystem will retain these 
species. 

As a community, we need to appreciate the diffi-
cult job of fire managers and allow them flexibility 
and understanding. Fires will be smoky. Some fires 
will burn beyond their intended borders, and some 
will flare up hotter than anticipated, perhaps even 
killing a few individuals of a threatened species. 
We must look at the broader landscape picture 
of maintaining healthy habitats and sustainable 
populations.
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weed control, protection of cultural sites).

Dr Diana Virkki B.Sc. (Hons), PhD (Environmental Sciences) is a fire ecologist with 17 years’ expe
rience across Australia in research and applied fire management. Her PhD investigated the effects of fire 
on fauna, flora and habitats in south-east Queensland. Diana provides technical advice and holistic fire 
management strategies and capacity building for communities, landholders and stakeholders at the local, 
state and federal levels. 

Paul Williams is a vegetation ecologist with 30 years’ experience in government and private business. 
He has helped plan and implement fires and now monitors plant responses to fire type (intensity, ignition 
pattern, weather and soil moisture conditions) and frequency on eucalypt forest, woodlands, grasslands 
and heaths, and has noticed that very regular mild fire promotes healthy ecosystems.
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