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Purpose and use of fire management information notes

Fire management information notes (FMIN) are intended to provide technical information to
inform fire managers. They are not intended to be prescriptive instruments setting out rules or
standards for fire management operations.

Fire is applied to natural landscapes by land managers to achieve nhumerous and sometimes
conflicting objectives. The complex interactions of fire with the physical, biological, social,
political and economic environments for which land managers are accountable means that it
is not usually possible to satisfy all objectives completely, at the same time, in the same place
and to every stakeholder’s satisfaction.

The information presented in a FMIN is to assist land managers to make informed decisions
about the application of fire to natural environments. Compromises will usually be necessary
to optimise the achievement of the various objectives and outcomes expected of such
applications.

The information contained in a FMIN will assist managers to apply an adaptive management
framework to fire management operations. New knowledge obtained through this process will
be incorporated into a FMIN as content is reviewed to realise improvements in decision making
and operational outcomes.

Planning

Our department’s bushfire risk management framework ensures that legislatively protected
species and communities are considered within a fire planning process and categorised in
Regional fuel management plans. The framework refers to ‘susceptible habitat assets’ that are
‘natural areas that support endangered, fire-vulnerable species or communities.’

Considering listed species and communities (susceptible habitat assets) alongside other
assets within this framewaork is necessary where ‘a proportion of the total range of the species
or community that is essential to maintaining the viability of the species occurs in an area that
could reasonably be expected to be affected by a single bushfire event. The species or
community should also have low resilience to fire and be unlikely to recover from a bushfire
event without significant intervention.’

FMIN aim to collate the best available knowledge at the time, based on scientific information
(published and unpublished) and expert opinion to help consider the above concepts of
resilience, recovery, interventions and maintaining viability of species and communities during
fire management.

Authorisations

Management activities referred to within this document might require an authorisation prior to
implementing the activity. In Western Australia, some authorisations are lawful under the
Conservation and Land Management Act 1984, while under the Biodiversity Conservation Act
2016, authorisations are gained through an application process. For example, prescribed fire
activities that take listed threatened species (fauna and/or flora) require authorisation from the
Minister for Environment under section 40 of the Biodiversity Conservation Act 2016. In
addition, under section 45 of the Biodiversity Conservation Act 2016, the Minister needs to
authorise the activity if an occurrence of a Threatened Ecological Community is likely to be
modified.
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Overview

Key aspects of conservation relevant to fire management

The quokka is known to be fire regime specific or fire sensitive.

Appropriately applied, prescribed fire can play an important role in protecting and
maintaining quokka habitat.

Quokkas prefer long unburnt habitat, for protection from predators, adjacent to recently
burnt habitat where animals can forage for food.

Mid to late post-fire seral stages (5-25 years in southern jarrah forest, 5-15 years in
northern jarrah forest) provide appropriate shelter habitat. Achieving a mosaic of seral
stages across quokka meta-population habitat will also be beneficial.

Quokkas use riparian systems as movement corridors between areas of suitable
habitat.

Inappropriate fire regimes may include long periods of fire exclusion, large and intense
bushfires, large-scale, cumulative prescribed burns, such as multiple large burns
adjoining each other in a short temporal period and sustained, too frequent, prescribed
burns.

High intensity fires that result in mid-storey vegetation collapse and overstorey
vegetation death have negatively affected the distribution and size of quokka sub-
populations.

Intense bushfire in recent study areas resulted in complete loss of vegetation structure
and a lack of unburnt patches, which contributed to the areas remaining uncolonised
by quokkas for more than four years.

Burning with high moisture differentials, maximising the effectiveness of edaphic
barriers to fire, retaining unburnt vegetation and maintaining vertical vegetation
structure, were found to be important elements of prescribed burns to help achieve the
protection and maintenance of habitat important to the quokka.

Overall fire management goal

Use appropriately prescribed fire to promote a mosaic of seral stages within habitat suitable
for quokkas at a meta-population scale and reduce the likelihood of unplanned, intense and/or
large bushfire occurring that can cause negative impacts for quokka sub-populations, habitat
availability and meta-population function.

Objective 1: Reduce likelihood of intense and/or large bushfires in landscapes
occupied by quokkas to protect extant sub-populations and/or regenerate habitat
important to their survival.

Strategy 1:  Develop and implement a fuel reduction program of rotational low intensity

seasonal prescribed burns to reduce the likelihood of entire swamps/creek
systems burning and minimise the potential for a single fire event to negatively
impact discrete/isolated or sole sub-populations of the quokka.

Strategy 2:  Create a mosaic of seral stages in areas containing quokkas and adjacent to

occupied quokka habitat.

Strategy 3:  Utilise fuel reduction programs to maintain or improve vegetation cover in areas

of habitat important to the survival of the quokka, or areas of potential habitat
for the quokka. Use appropriately prescribed fire to maintain cover and promote
habitat suitability and connectivity.

Strategy 4:  Consider the outcomes of recent prescribed burns in areas that support sub-

populations of the quokka and adjust the objectives of subsequent prescribed
burns for that area to better target fire management objectives for the species.
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Objective 2:
their habitats

Strateqy 1.

Strateqy 2:

For example, if there is limited or no unburnt vegetation in the burn area, adjust
future burns to ensure 5-25 years post-fire (southern jarrah forest) and 5-12
years post-fire (northern jarrah forest) seral stages are available. Another
example may be, if there is limited or no unburnt vegetation in the burn area,
consider adjusting timing of adjoining burns to reduce the likelihood of
cumulative effects of reduced habitat availability and/or movement corridors at
a landscape scale.

Manage potential impacts of predators and feral animals on quokkas and
post-fire.

Implement feral pig management across the entire area or at a minimum within
and around swamps/creek systems, or other suitable habitat to allow
regeneration of native vegetation in these areas.

Maintain or increase Western Shield baiting operations across the burn area.
Implement additional intensive (monthly) ground baiting immediately adjacent
to quokka refuge areas until other vegetation regenerates and is suitable for
recolonisation by quokkas.
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Quokka - Setonix brachyurus

Conservation Status

Western Australian Biodiversity Conservation Act 2016 Threatened (Vulnerable)
Environment Protection and Biodiversity Conservation Act 1999 Threatened (Vulnerable)
IUCN Red List of Threatened Species Vulnerable

Description

Small, stout, heavily built wallaby with short tail and very short rounded ears, snout unfurred.
Fur thick and coarse, grey-brown above with a tinge of rufous and with underparts lighter in
colour. No definite body markings. Head and body length, 435-540 (487) mm in males and
400-500 (468) mm in females. Tail length is 260-319 (289) mm in males and 245-285 (265)
mm in females. Weight varies between sub-populations with an average of 3.6 kg in males,
sometimes as large as 5.9 kg in the southern forests and an average of 3.9 kg in females up
to as large as 4.3 kg in the southern forest (Bain et al, 2019).

Distribution

At the time of European settlement, the quokka was common in the south-west of Western
Australia. Quokkas also occur on Rotthest and Bald island. Quokkas have been uncommon
on the mainland since shortly after the arrival of foxes in the forested south-west in the early
1930’s. They are known to occur from Jarrahdale to Denmark but are more widely distributed
in the southern forests, between Nannup and Denmark, than they are in the northern forests
where they are now quite rare and highly fragmented. Quokkas are also known to still occur
east and north-east of Albany at Two Peoples Bay Nature Reserve and Waychinicup National
Park, Torndirrup National Park, Mt. Manypeaks National Park and Stirling Range National
Park.

Legend
® Quokka records from years 2000 to 2019
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°® Northern Jarrah subpopulation
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Rottnest Island subpopulation

South Coast subpopulation
Southern Jarrah subpopulation

Stirling Range subpopulation

Figure 1. Map of Quokka sub-populations (2019)
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Behaviour and ecology

Quokka can occur in small colonies, typically comprising of few individuals in the northern
jarrah forest, restricted to areas of swamp and dense streamside vegetation, to quite robust
groups of up to 12 individuals/hectare in the southern forest. In southern forest areas, quokkas
spend only 40% of their time in riparian vegetation and occupy a diverse range of habitats
where there is complex vertical vegetation structure, low density of woody debris on the forest
floor and dense understorey (Bain et al. 2015). Vegetation utilised for cover in ‘quokka
swamps’ is most often comprised of dense sword grass Lepidosperma effusum and square
stemmed rush, Lepidosperma tetraquetrum or other impenetrable vegetation such as grasses
and sedges with Taxandria linearifolia or paperbark. Quokkas negotiate this vegetation
through a system of characteristic ‘runnels’. They shelter in dense vegetation during the day
and display a mix of crepuscular (twilight) and nocturnal feeding behaviours, often in more
open parts of their habitat.

The presence of introduced predators (foxes and feral cats) is likely to influence the movement
patterns and demography of the quokka. Where quokka numbers are low and occurring in
isolated colonies, individuals may fall prey to foxes and feral cats when they leave their runnels
in the dense vegetation in which they live. Predation is more likely if habitat suitability has
been reduced after fire or harvesting activities. In the karri forest, observations indicate that
guokkas persist at quite high densities in the presence of substantial fox activity, however it is
likely that recruitment is being affected in these areas, due to the higher vulnerability of joeys
to predation.

Diet

Quokka are browsers and feed on a diverse range of plant species, particularly their leaves
and stems (Hayward 2005). In the southern forest, they have also been observed climbing
Acacias to access seed pods and digging up soft bodied invertebrates, such as amphipods,
in wet pools (Karlene Bain pers. comm. 2018).

Breeding

On Rottnest Island where the quokka has been studied in detail, the breeding season starts
in January in normal seasons and March in very hot summers. A single young is carried in the
pouch until August and is suckled at foot until October. Breeding is continuous on the
mainland, but still linked to resource availability and habitat condition. While the timing of
breeding can vary from year to year, there may be defined breeding periods within groups.
For example, in one sub-population in the southern forest, all females displayed synchronised
pouch young development and emergence during a three-year study (Bain et al. 2019).

Threatening processes

Colonies in the northern jarrah forest are particularly vulnerable to any disturbance event that
impacts on the structural density of swamps/creek system habitat. The species favours
streamside and valley swamp thickets usually dominated by Taxandria linearifolia. These
vegetation types are often linear, narrow and isolated from other similar habitats. The few
remaining colonies of quokka are often widely dispersed with large areas of less suitable
habitat separating sub-populations. The preferred habitat is a source of moisture in the
landscape and is likely to be vulnerable to feral pig activity which disturbs these refuges and
results in displacement of quokkas. The northern jarrah forest populations, at the northern
most extent of the species range, are also the most vulnerable to climate change, with drying
trends evident in contemporary times.
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The high levels of fragmentation in the northern jarrah forest and the apparent low availability
of suitable habitat makes disturbances that contribute to a reduction in habitat suitability, such
as inappropriate fire, vegetation disturbance by feral pigs, timber harvesting, and a drying
climate, threatening processes. In relation to inappropriate fire, if vegetation cover is reduced
or removed when an entire thicket burns, and there are no adjacent vegetation assemblages
suitable as a refuge, this is likely to prove fatal to the colony. Fox and cat predation and feral
pig activity is also more likely where timber harvesting, or other disturbances, result in the
removal of suitable habitat adjacent to the protective thicket habitats of the quokka.

In the southern forest, quokkas are more continuous, with the distribution of sub-populations
dependent on the availability and connectivity of suitable habitat (Bain et al. 2015).
Disturbances such as fire, timber harvesting and feral pigs that disrupt movement corridors,
or reduce the availability and spatial connectivity of refuge areas, may contribute to habitat
fragmentation and disrupt meta-populations.

In both the northern jarrah forest and southern forest quokka colonies, introduced predators,
including foxes, feral cats and feral pigs are a threat. Feral pig activity modifies soil structure,
vegetation cover and vegetation structure which reduces habitat suitability. When vegetation
becomes more open there is likely to be increased interaction with introduced predators (foxes
and feral cats) which can reduce quokka survival and increase the risk of local extinctions.

Management in Western Australia

The quokka (Setonix brachyurus) is endemic to the south-west of Western Australia. While an
abundant sub-population persists on Rottnest Island, there is evidence that the mainland
population has declined since European settlement, especially in the northern jarrah forest
(Hayward et al. 2003).

The conservation status of the quokka requires that particular attention be paid to protecting
extant sub-populations and managing habitat. Managing introduced animals, especially the
fox, feral cat and feral pig, and the appropriate management of fire, are fundamental to quokka
conservation (Department of Environment and Conservation 2013). Appropriately applied,
prescribed fire can play an important role in protecting and maintaining quokka habitat, but
inappropriate fire regimes, including large and intense bushfire, can threaten quokka sub-
populations and the habitats important to their survival.

The size of the quokka population in Western Australia is inferred as continuing to decline due
to predation by introduced animals, drying climate (reduced rainfall) altering habitat suitability
and the loss of small isolated sub-populations (Woinarski et al. 2014). Recent surveys and
field observations of the southern forest and south coast quokka sub-populations suggest that
sub-populations are likely to be more stable in these areas compared to sub-populations in
the northern jarrah forest. Possible reasons for this include a higher level of habitat continuity
associated with higher rainfall areas and subsequently better opportunities for recolonisation
of areas following disturbance. Increased fire events have contributed to the reduced
availability of suitable habitat in the northern jarrah forest and now the impact of fire has been
more of a consideration in the south-west, with larger scale and intense fires becoming more
regular occurrences. One intense and homogenising bushfire in 2015 affected 98,000
hectares of known quokka habitat in the southern forest and resulted in a loss of 77% of the
guokka sub-populations previously known to occur within the area affected (Bain et al. 2016).
Events such as this and the cumulative effects of feral pigs and introduced predators have the
potential to contribute to local extinctions and population declines in the absence of active
threat management.
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Fire management

The quokka is recognised as one of a small group of forest dwelling species that are known
to be fire regime specific (or fire sensitive) and the species often shares its habitat with other
plants and animals that have similar fire regime requirements. Knowledge suggests that a
managed fire regime based on the requirements of fire regime specific taxa such as the
quokka, is likely to benefit other organisms (Abbott and Burrows 2003).

Christensen and Kimber (1975) studied some effects of fire on quokka habitat and sub-
populations in three swamps in the northern jarrah forest. They concluded that quokkas
require mature but not senescent (swamp and riparian) vegetation (5 to 12 years since fire)
for diurnal refuge. They reported that quokkas abandoned older, senescing vegetation that did
not provide good cover, some 15 years after fire. They also reported that quokkas utilised
(browsed) recently burnt vegetation. Similarly, Hayward et al. (2003), also working in the
northern jarrah forest, concluded that quokkas prefer a mosaic of long unburnt and relatively
recently burnt (<10 years) vegetation in swamp/riparian systems. A mosaic of mature
vegetation (for diurnal cover and refuge) and recently burnt vegetation (for food) appears to
provide optimal habitat for quokkas.

A rapid survey in 2004 of some 1,030 potential quokka habitat sites in the southern forests
(south of Collie) found that quokkas were mostly resident in swamp/riparian systems where
the vegetation was in an intermediate to late seral stage (5-25 years) (Graeme Liddelow
unpublished). Quokkas were generally absent or at low densities in very recently burnt (<2
years old) and long unburnt (senescing) vegetation, or in habitat occupied by feral pigs.
Liddelow also reported that quokkas utilised (browsed) very recently burnt vegetation but
sheltered in nearby older vegetation. He also noted that in some karri forests, quokkas were
occasionally active further upslope over the winter months. This has been confirmed by more
recent studies, that have documented that while quokkas in the southern forest exclusively
use riparian systems for movement between sites, they use a wide diversity of habitat types
within their stable home ranges, spending less than 40% of their time in riparian systems (Bain
et al. 2019). Graeme Liddelow concluded that time since last fire was not as important as
habitat structure (quality), which although related to time since last fire for specific vegetation
associations, varied across the range of quokka distribution. Bain et al. (2015) also confirmed
that vegetation structure was a key driver of habitat preference for quokkas in the southern
forest. Large and intense summer wildfires can impact severely on quokka populations
(Middelton 2001, Graeme Liddelow pers. comm.) both acutely and indirectly by predisposing
them to predation.

Fire ecology research in the southern forest has recently identified that the most important
variables for recolonisation of a post-prescribed burn environment by quokkas include; (i)
retention of dense vertical vegetation structure that creates and maintains moist, cool
microclimates and (ii) multiple unburnt patches across 20% of the total area. These outcomes
were associated with high surface moisture, low soil dryness and slow fire rates of spread. An
intense, large bushfire resulted in complete loss of vegetation structure and a lack of unburnt
patches, which contributed to these areas remaining uncolonised for more than four years.
Burning with high moisture differentials, maximising the effectiveness of edaphic barriers to
fire, retaining unburnt vegetation and maintaining vegetation structure were found to be
important elements of fire regimes to achieve the desired outcomes (Bain et al. 2016).

Research following the Northcliffe bushfire in 2015, identified that due to its intensity and scale,
the fire resulted in the complete loss of vertical vegetation structure, an absence of unburnt
patches and the subsequent loss of 77% of the known local quokka population within the fire-
affected area. Following the fire, quokka activity was restricted to the edge of the fire or to a
small number of refuge sites, where low numbers of surviving individuals were isolated from
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the edge in marginal or unsuitable habitat. For the first two years, movement patterns following
the fire were highly dependent on proximity to unburnt canopy, which was linked to more
rapidly recovering vegetation cover and structure. Sub-populations were separated by large
distances of burnt or unsuitable habitat and individuals surviving in the refuge patches were
highly vulnerable to factors such as predators and weather (Bain et al. 2016). The restoration
and maintenance of movement corridors between recovering habitat patches was considered
critical to the ability of quokkas to return to the core of the fire-affected areas unassisted, as
was the management of threats.

In addition to previous quokka surveys and research, the department’s forest fauna distribution
information system (FDIS) provides a basis for predicting the likely distribution of vertebrate
forest fauna, including the quokka, to assist with fire planning. The system, based on local
expert knowledge and museum records, is a useful planning tool when assessing the
likelihood of quokka occurrence and habitat. Streamside vegetation or other lowland habitat,
within or immediately adjacent to blocks proposed for prescribed burning, that have been given
probability scores of ‘3 = should occur’ or ‘2 = could occur’, should be inspected for signs of
the presence of quokka to determine an appropriate fire management aim. NatureMap can
also be used to assist with prescribed burn planning. It is a useful online data portal that
includes presence records of threatened fauna from multiple datasets, including the
departments threatened and priority fauna database. This portal can be searched by species
name or a location.

Post-burn, surveying riparian habitat is a good method to utilise to assist with identifying
guokka presence, particularly given these are the areas in the landscape most likely to have
some degree of patchiness following the burn. The presence of fresh scat is the most effective
indicator of quokka presence. Previously, the use of runnels as an indicator of quokka
presence was used, this method is flawed, given runnels persist in the landscape for decades
after quokka have vacated the site, as other species such as possums and quenda will utilise
these pathways (Bain et al. 2014). Runnels may also be less detectable post-fire.

Quokka management categories

These fire management categories were developed by Burrows et al. (2004) and include
updates from recent studies. These are recommended as best practice. Prescribed fire
activities that take threatened fauna require an application to obtain authorisation from the
Minister for Environment under section 40 of the Biodiversity Conservation Act 2016.

Category 1: Burn areas known to be occupied by quokkas or containing suitable habitat used
by quokkas in the past (presence of runnels and scats).

Fire management aim: To reduce the likelihood of unplanned, intense and/or large bushfire in
landscapes occupied by quokkas.

o Develop and implement a fuel reduction program of rotational low intensity seasonal
prescribed burns to reduce the likelihood of entire swamps/creek systems burning and
minimise the potential for a single fire event to negatively impact discrete/isolated or
sole sub-populations of the quokka.

o Create a mosaic of seral stages in areas containing quokkas and adjacent to occupied
guokka habitat. Retain patches of 5-25 year old (southern jarrah forest) and 5-12 year
old (northern jarrah forest) post-fire seral stages and consider temporal and spatial
connectivity of habitat patches at both a burn scale and a landscape scale

o Utilise fuel reduction programs to maintain or improve vegetation cover in areas of
habitat important to the survival of the quokka or areas of potential habitat for the
quokka.
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o In northern jarrah forest, plan ignition pattern and time of ignition to control fire
intensity to the low or moderate range to avoid burning occupied and functional
(non-senescent) quokka habitat. Where occupied habitat requires burning
because of senescence, ensure that a reasonable portion of the habitat is
excluded from the burn to offer some protection to the population. This
excluded portion can then be burnt in the next rotation.

o In southern forest, plan burns such that habitat important to the survival of
guokka is retained in a mosaic of burnt and unburnt areas and actively consider
spatio-temporal connectivity and corridors.

Consider the outcomes of recent prescribed burns in areas that support sub-
populations of the quokka and adjust the objectives of subsequent prescribed burns
for that area to better target fire management objectives for the species. For example,
if there is limited or no unburnt vegetation in the landscape, adjust future burns to
ensure 5-25 years post-fire (southern jarrah forest) and 5-12 years post-fire (northern
jarrah forest) seral stages are available. Another example may be, if there is limited or
no unburnt vegetation in the burn area, consider adjusting timing of adjoining burns to
reduce the likelihood of cumulative effects of reduced habitat availability and/or
movement corridors at a landscape scale.

Maintain or increase Western Shield baiting operations across the burn area,
implement additional intensive (monthly) ground baiting immediately adjacent to
guokka refuge areas until other vegetation regenerates and is suitable for
recolonisation by quokkas.

Implement feral pig management across the entire area or at a minimum within and
around swamps/creek systems or other suitable habitat to allow regeneration of native
vegetation in these areas.

Outcomes for quokka:

Protection and conservation of extant quokka populations and habitat.

Enhancement of habitat values through active management that maintains habitat
suitability for the quokka.

Active management of corridors suitable for quokka movement and maintenance of
habitat connectivity.

Potential risks and uncertainties:

Inadvertently burning occupied quokka habitat.

Possible re-ignition later in the season if burning under mild spring conditions.
Disrupted meta-population structure as a result of cumulative burn outcomes over
several years, where patchiness has not been achieved.

Increased risk of predation from foxes in the absence of appropriate management.
Increased risk of predation from feral cats.

Increased risk of feral pig habitat damage in the absence of appropriate management.

Category 2: Burn areas that contain potential quokka habitat that is unoccupied or has very
low levels of activity because the vegetation structure is becoming unsuitable.

Fire management aim: To regenerate habitat important to quokka survival and regenerate
potentially suitable habitat.

Burn under a soil moisture parameter to ensure a moisture differential that will assist
the regeneration of vegetation in swamps and creek systems. Once vegetation
structure is more suitable, revert to rotational low intensity seasonal burning to protect
these habitats.
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Plan ignition pattern and time of ignition to control fire intensity within the low to
moderate range.

Maintain or increase Western Shield baiting operations across the burn area,
implement additional intensive (monthly) ground baiting immediately adjacent to
quokka refuge areas until other vegetation regenerates and is suitable for
recolonisation by quokkas.

Implement feral pig management across the entire area or at a minimum within and
around swamps/creek systems or other suitable habitat to allow regeneration of native
vegetation in these areas.

Outcomes for quokka:

Regeneration of quokka habitat, to promote possible recolonisation by quokkas
(dependant on distance to nearest population and whether threatening processes are
active or absent).

Active management of corridors suitable for quokka movement and maintenance of
habitat connectivity.

Potential risks and uncertainties:

Unsuccessful regeneration of habitat.

Barriers which may prevent recolonisation of regenerated habitat.

Increased risk of predation from foxes in the absence of appropriate management.
Increased risk of predation from feral cats.

Increased risk of feral pig habitat damage in the absence of appropriate management.

Category 3: Burn areas that contain a mixture of quokka habitat conditions ranging from
suitable/healthy to senescent, or a mixture of quokka population densities ranging from absent
to high density.

Fire management aim: To protect extant quokkas and habitat important to their survival.

Where feasible, separate habitat important to survival/sub-populations for fire
management, for example, use existing roads/track, or natural barriers. Implement
rotational low intensity seasonal burns to protect healthy occupied habitat and
regenerate habitat by burning in mild conditions.

Where it is not feasible or desirable to physically separate habitats for fire
management, utilise a moisture differential to implement low intensity burns.

Maintain or increase Western Shield baiting operations across the burn area,
implement additional intensive (monthly) ground baiting immediately adjacent to
guokka refuge areas until other vegetation regenerates and is suitable for
recolonisation by quokkas.

Implement feral pig management across the entire area or at a minimum within and
around swamps/creek systems or other suitable habitat to allow regeneration of native
vegetation in these areas.

Outcomes for quokka:

Protection and conservation of quokka populations and habitat.

Regeneration of quokka habitat, to promote possible recolonisation by quokkas
(dependant on distance to nearest population and whether threatening processes are
active or absent).
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Potential risks and uncertainties:

¢ Autumn burning of healthy habitat may have adverse impacts on extant quokkas,
consider suitable refuge areas, habitat connectivity and fire intensity.

e Inadvertently burning occupied quokka habitat.

e Unsuccessful regeneration of habitat.

e Possible re-ignition later in the season after burning under mild spring conditions.

¢ Disrupted meta-population structure as a result of cumulative burn outcomes over
several years, where patchiness has not been achieved.

¢ Increased risk of predation from foxes in the absence of appropriate management.

e Increased risk of predation from feral cats.

¢ Increased risk of feral pig habitat damage in the absence of appropriate management.

e Barriers which may prevent recolonisation of regenerated habitat.

Monitoring and evaluation

Consult with conservation staff to select a representative sample of the situations described
above and monitor quokkas using the rapid survey technique developed by Liddelow (quokka
presence/absence and activity level), and refined by Bain et al. 2014, and habitat condition
before and at regular intervals after burning.

Record prescribed burn information including soil dryness index (SDI), fire danger index (FDI),
lighting pattern, time of ignition, fuel, weather and fire behaviour conditions.

Use satellite imagery together with appropriate ground-truthing to map post-burn patchiness
(burnt and unburnt) and broad fire intensity classes.

Record feral pig activity and where resources permit, establish sand pads or remote camera
monitoring to monitor fox and feral cat activity (see FORESTCHECK protocol).

Analyse, record and report on the monitoring data and compare with expected management
outcomes.

Reviewing and adjusting management

Incorporate the results of monitoring, research and adaptive management into future
information notes, policy and practices.

Maintain comprehensive and accurate records of management actions, monitoring data and
decision-making processes.

Considerations for road/track maintenance and construction

o Avoid wherever possible constructing new tracks or upgrading old tracks that run along
the edge of streamside quokka habitat (in Jarrah forest this may conflict with dieback
hygiene requirements).

o Avoid wherever possible constructing new tracks across creek lines through quokka
habitat. If this is unavoidable or where old tracks need to be upgraded, the aim should
be to cause as little disturbance to the vegetation as possible by restricting disturbance
as much as possible to the area occupied by the existing track.

o During burn boundary preparation or road maintenance activities, avoid pushing
material into riparian zones which may block and disturb runnels.
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¢ Within quokka habitat consider alternatives to soil disturbance such as hand pruning
or mulching.

Considerations for fox baiting

Where quokka habitat is present within an area to be burnt the following actions should be
considered:

Increase the frequency of Western Shield fox baiting operations.

o Hand bait the burn perimeter tracks as well as selected tracks out 5 km from the burn
on an approximate 2 km grid basis on a three-monthly basis over the spring, summer,
autumn period.

¢ Commence hand baiting at the time the burn perimeter track is established and
continue until the undergrowth in the burn gives enough cover for animals, usually
about three years after the burn is completed.

Localised fox baiting for the benefit of quokka will also have positive benefits for other species,
including: the western ringtail possum Pseudocheirus occidentalis, southern brown bandicoot
Isoodon fusciventer, chuditch, Dasyurus geoffroii and the brush-tailed phascogale Phascogale
tapoatafa tapoatafa.

Interesting facts

The Dutch explorer Willem de Vlamingh referred to Rottnest Island as ‘Rottenest’ (ratnest’)
after the rat-like animals he saw there and which we now call quokkas.

During the 1920s, quokkas were considered pests of pine plantations and farming practices
near Perth and were consequently hunted and poisoned.
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Website links

https://naturemap.dbca.wa.gov.au/
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