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Abstract. 1. Understanding how increasing risk of frequent and severe fires affects
biodiversity and ecosystem function is important for effective conservation and recovery,
but large knowledge gaps exist for many taxa in many parts of the world, especially
invertebrates.
2. After Australia’s 2019–2020 catastrophic bushfire disaster, estimates of biodiver-

sity loss and government priorities for post-fire conservation activities were focused on
vertebrates and plants because of lack of knowledge about invertebrates.
3. Our synthesis of published evidence reveals a fragmented and ambiguous body of

literature on invertebrate responses to fire in Australian ecosystems, limiting the capacity
of evidence to inform effective conservation policy in response to extreme fire events.
Peer-reviewed studies are available for only six of the more than 30 invertebrate phyla
and 88% were on arthropods, predominantly ants.
4. Nearly all studies (94%) were conducted in terrestrial habitats, with only four stud-

ies measuring impacts in freshwater habitats and no studies of impacts on marine inver-
tebrates. The high variation in study designs and treatment categories, as well as the
absence of key methodological details in many older observational studies, means that
there is substantial opportunity to improve our approach to collating meaningful esti-
mates of general fire effects.
5. To understand the full ecological effects of catastrophic fire events, and design

effective policies that support recovery of ecosystems now and in future, it is critical that
we improve understanding of how fire regimes affect invertebrates. We list key priorities
for research and policy to support invertebrate conservation and ecosystem recovery in
the face of increasing fire risk.

Keywords. Biodiversity, ecosystem function, ecosystem recovery, fire, insects, mega-
fire, wildfire.

Introduction

Global climate change is increasing the risk of frequent, severe
fires around the world (Virgilio et al., 2019; Goss et al., 2020).
Understanding how fires affect biodiversity is important for
effective conservation and recovery efforts, but there are signif-
icant gaps in our understanding of the taxa most at risk in many
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parts of the world (Driscoll et al., 2010). This is particularly true
for invertebrates, which include a staggering diversity of species
with more than 1 million known to science (Roskov et al., 2020),
and an estimated 4 million undiscovered or undescribed
(Stork, 2018). The majority of invertebrate species are critical
to ecosystem function and associated ecosystem services across
all biomes and in managed and unmanaged systems
(Wallace & Webster, 1996; Boulton et al., 2008; Prather
et al., 2013; Yang & Gratton, 2014; Saunders, 2018). Paradoxi-
cally, they are also the most understudied group of animals and
large knowledge gaps about invertebrate identification, ecology
and distribution limit our understanding of their responses to sto-
chastic events and environmental change (Cardoso et al., 2011).

In Australia, only about 30% of the invertebrate fauna (over
320 000 species) has been described (Braby, 2018). Due to a lack
of baseline knowledge for the majority of species, a very small
proportion (653 species) are listed as threatened under state and
Commonwealth legislation and the International Union for Con-
servation of Nature’s Red List, the vast majority of which are land
snails (Stylommatophora), crayfish (Decapoda), and butterflies
and moths (Lepidoptera). Although threatened species lists are
intended as a tool to prioritise conservation funding and action,
such lists currently cannot account for undescribed species with
unknown roles in the ecosystem until they are formally documen-
ted and recognised by science. This means that when mounting a
priority-based response to catastrophic disasters, unlisted species
and, moreover, unknown species, can easily be ignored. The
implications of this dearth of knowledge became apparent during
Australia’s recent catastrophic bushfire disaster. From August
2019 to February 2020, fires burned continuously through more
than 10 million hectares (approx. 25 million acres), over 80%
of this area native forests, until the last fires were extinguished
by heavy rainfall (Davey & Sarre, 2020). Multiple bioregions
and ecosystem types were affected, including many unique
Australian forests and threatened ecological communities, such
as the World Heritage listed Gondwana Rainforests and Greater
Blue Mountains area, grassy woodlands, alpine grasslands and
meadows, and temperate rainforest (Boer et al., 2020; Kooyman
et al., 2020; Lindenmayer & Taylor, 2020).

Although Australia is a fire-prone country, the unprecedented
spatial and temporal scale of this fire season, and the intensity
and severity of many of the burns, were unlike anything scien-
tists and firefighting experts had experienced before (Boer
et al., 2020; Nolan et al., 2020). The catastrophic event captured
global attention, especially as smoke from the fires made a full
circuit around the globe affecting air quality and depositing aero-
sols in other countries including New Zealand and on the South
American continent (Seftor & Gutro, 2020). The fire event
turned the spotlight on what we know, and do not know, about
the ecological effects of increasing fire risk. Reports of biodiver-
sity losses have estimated that hundreds of millions of animals
have died and many threatened species may have been pushed
closer to extinction (Woinarski et al., 2020a). Most of these esti-
mates focused on plants and vertebrates, which dominate threat-
ened species lists and fire ecology studies in Australia, and for
which there are often baseline data available to detect population
declines (Pastro et al., 2011; Taylor et al., 2012; Woinarski &
Legge, 2013; Fairman et al., 2016; Geary et al., 2020). In

contrast, there is little understanding of how the fire season
affected Australia’s unique invertebrate fauna because funda-
mental baseline data have not been collected in most places for
most taxa. Failure to systematically collect monitoring data has
left us with no meaningful ways to assess the impact of the fires
on our invertebrate fauna and therefore severely limits our under-
standing of how critical ecosystem functions have been impacted
and which recovery activities should be prioritised.

Catastrophic fire events, which are predicted to become more
frequent and severe in Australia based on recent modelled climate
change scenarios (Dowdy et al., 2019), have the potential to signif-
icantly restructure ecological communities, cause local extinctions,
and disrupt ecological interactions that are essential to ecosystem
recovery. The paucity of data on invertebrates leaves us with no
guidelines for protecting invertebrate species in the face of increas-
ing prevalence and risk of future bushfires. Australia’s megafires
captured global attention and millions of dollars were donated to
bushfire recovery efforts, leaving many agencies with the question
of what to prioritise. Post-fire government priorities for conserva-
tion funding targeted individual species comprising approximately
0.06% of Australia’s invertebrate diversity compared to about
1.2% of Australia’s vertebrates and about 1.9% of plants
(Woinarski et al., 2020b). Listing was based on species captured
in current threatened species legislation, by distribution mapping
and/or collated via expert advice (Woinarski et al., 2020b). This
approach unfortunately misses the larger majority of unstudied
and undescribed species impacted by the fires and it is possible that
many undescribed species may now be at risk. For example, in
recent months, several new invertebrate specimens collected
before the fires from fire-impacted areas have been formally
described as species new to science (Lessard et al., 2020; Yuan &
Rodriguez, 2020). This is likely to be a growing trend as more
invertebrates in the estimated 70% of unknown species continue
to be described frommuseum collections. In the meantime, current
policy and decision-making to facilitate immediate and medium-
term responses tofire recovery is informed by a body of knowledge
that largely excludes invertebrate ecology and life histories, and
could result in poor biodiversity recovery outcomes. It is unreason-
able to expect rapid expansion of invertebrate threatened species
lists to counter this, due to knowledge limitations and the need
for formal taxonomic descriptions. A more immediate solution is
to focus policy and restoration efforts on ecosystems and commu-
nities, rather than species, to limit the potential bias of decisions
informed by vertebrate ecology and distributions.

In this commentary, we seek to amplify the discourse on how fire
impacts biodiversity and increase focus on the neglected yet domi-
nant group of animals that drive ecosystem function and influence
ecosystem recovery. We focus on Australia, the core of our exper-
tise, because the 2019–2020 Australian megafires were a key global
event that highlighted the increasing severity and risk of fire impacts
on ecosystems from anthropogenic climate change. Predicting the
impact of fire on invertebrates is a complex problem because current
evidence of these impacts is fragmented and often has limited rele-
vance beyond the taxa or system of focus. There are few general lit-
erature reviews of evidence and these are decades old or specific to
geographic locations (e.g. Friend, 1995; McCullough et al., 1998;
Nunes et al., 2000; Swengel, 2001), limiting their application to con-
temporary global climate conditions, or Australian ecosystems
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generally. More recent reviews and opinion pieces have been pub-
lished on Australian contexts (e.g. New et al., 2010; York &
Lewis, 2018), but these have focused on particular systems or taxo-
nomic groups and, to date, there has been no synthesis of existing
relevant literature to guide a constructive path forward for research
and policy.
To identify the full range of ecological effects of wildfire

events, and design effective policies that support the recovery
of ecosystems now and into the future, it is critical that we
improve our understanding of how fire regimes affect inverte-
brates. An urgent first step is to collate existing empirical evi-
dence of how fire impacts Australian invertebrates in an effort
to rapidly identify knowledge gaps and guide future research
and management priorities. To support our argument and inform
future discussion on this important issue, we conducted a struc-
tured synthesis of published literature investigating fire effects
on invertebrates in Australian ecosystems. We framed our
review within the context of these questions:
1 What is the biome coverage of evidence measuring fire

effects on invertebrates in Australian ecosystems?
2 For which invertebrate taxa is there available evidence mea-

suring fire effects in Australian ecosystems?
3 How relevant is the available evidence for developing effec-

tive conservation policy and recommendations?
We synthesised the published empirical evidence of Australian

invertebrate responses to fire and identified major knowledge
gaps that currently hinder conservation and restoration initiatives.
Due to major methodological limitations in the majority of stud-
ies and the limited and fragmented evidence, our aim here is to
ignite evidence-based discussion and action rather than conduct
formal meta-analysis of effects, which would provide potentially
misleading results. We provide a synthesis of published peer-
reviewed literature using repeatable and transparent methods to
support our argument by highlighting the major knowledge gaps
that hinder current understanding of bush fire impacts on
Australian invertebrates. We present guidelines for consideration
in effective policy and decision-making that acknowledge the sig-
nificant contribution to biodiversity and essential role of inverte-
brates in ecosystem function and recovery.

Structured literature synthesis

We conducted a search of peer-reviewed literature in the Scopus
database, using the search string: (TITLE-ABS-KEY ((burn*OR
*fire)) AND TITLE-ABS-KEY ((*invertebrate OR insect OR
arthropod* OR mollusc* OR platyhelminth* OR nematod*
OR annelid* OR tardigrad* OR onychophor* OR acanthocephal*
OR brachiopod* OR bryozo* OR cephalorhynch* OR
chaetognath* OR cnidari* OR ctenophor* OR cycliophor* OR
dicyemid* OR echinoderm* OR entoproct* OR gastrotrich*
OR gnathostomulid* OR hemichordat* OR micrognathoza* OR
myxozoa* OR nematomorph* OR nemert* OR orthonectid* OR
phoronid* OR placozoa* OR porifer* OR rotifer* OR sipuncul*
OR xenacoelomorph*)) AND TITLE-ABS-KEY (australia)). This
searchwas conducted on 1 February 2020 and returned 324 results.
We acknowledge that, as with any literature search method, we
may have missed some unpublished works, including PhD theses,

technical reports, and papers from non-indexed journals, as well as
papers that use more specific taxonomic nomenclature than we
covered in our search terms, but we are confident that these minor
limitations are unlikely to have changed our conclusions about the
overall variability among studies and key knowledge gaps. Our
aims here are to ignite an important discussion on available evi-
dence and the inclusion of invertebrates in policy decisions, not
to conduct an exhaustive review of all published and unpublished
data from Australian systems.

For the first stage of the review, the full set of papers was
uploaded to Sysrev for abstract-only screening (project page:
https://sysrev.com/u/992/p/24557). The abstract of each paper
was screened by two people and included in our review if it
met the following criteria: (i) it was an empirical study that mea-
sured an effect of fire on a group of invertebrates, and; (ii) the
study was conducted in Australia (any continental state or terri-
tory, including offshore islands). Studies in managed systems
(e.g. crops, forestry) were included, and studies focusing on
non-invertebrate taxa were included if they also included inver-
tebrate sampling in their methods (e.g. as available prey). This
screening process resulted in 43 conflicts, i.e. 43 papers where
the two reviewers had not agreed on whether to include the
paper. A third person (ECL) not involved with the first round
of screening then screened these papers to resolve the conflict.
This process was completed on 9 March 2020 and resulted in a
total of 91 papers (see Supplementary Data).

In the second stage of review, the 91 relevant papers were
divided among the authors to screen the paper in full and extract
data. The lead author assessed the whole dataset after screening
to ensure consistency, fill in missing information, and remove
duplication. A total of 24 papers were removed during this sec-
ond stage, as they were either duplicates or found to be irrelevant
after detailed reading of the full paper. This resulted in 67 total
papers that met the criteria and contained the information needed
to answer our questions. For each relevant paper, we extracted
data on the study design and results, including: location, biome,
invertebrate taxa, type of fire, fire effect (e.g. frequency, inten-
sity, burned vs. unburned), and reported trends (see Supplemen-
tary Data). This process was completed on 27 May 2020. At this
point, the search terms were refreshed in Scopus to pick up any
newly published papers since the initial search occurred, but no
new relevant results were found.

Ecoregion coverage of available evidence

We assessed evidence coverage across Australian ecoregions
using the Terrestrial Ecoregions of The World map layer delin-
eated by Olson et al. (2001) (available to download from:
https://www.worldwildlife.org/publications/terrestrial-
ecoregions-of-the-world). Three-quarters of the studies measur-
ing fire effects on invertebrates were conducted in two southern
Australian ecoregions: Mediterranean Forests, Woodlands and
Scrub, and Temperate Broadleaf and Mixed Forests (Figure 1).
Two ecoregions were not represented in the available evidence:
Montane Grasslands and Shrublands, and Tropical and Subtrop-
ical Moist Broadleaf Forests. Most studies were conducted in ter-
restrial habitats. Only four studies measured effects in freshwater
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aquatic systems: two in river catchments, one in an ephemeral
lake, and one in an artesian spring. No studies measured the
effects of fire on marine invertebrates.

Taxonomic coverage of available evidence

The extremely high diversity of invertebrates has resulted in a
variety of appropriate sampling techniques each targeting spe-
cific functional or taxonomic groups. Therefore, the aims and
methodology of a given study determine how broadly the results
can be applied to understanding invertebrate communities. In the
majority of studies (52%), researchers stated their aims were to
conduct a general survey of invertebrates at the study site
(Supplementary Data - DOI 10.17605/OSF.IO/MJ8PD). How-
ever, nearly all (91%) of these studies used a sampling method
that targeted invertebrates adapted to a particular habitat or sub-
strate type, usually at ground level (e.g. pitfall traps, soil cores,
leaf litter samples). Only three studies used multiple sampling
techniques that would collect a broader sample of the local inver-
tebrate community. The remaining studies were targeted at a spe-
cific species or group of invertebrates, and sampling techniques
were suited to the target taxa.

Targeted studies provided evidence of effects for a total of six
invertebrate phyla (there are over 30; Ruppert et al., 2004). Most
studies (88%) focused on Arthropoda, and insects were the most
common focus of these studies, predominantly ants (Hymenoptera:
Formicidae). This is possibly an artefact of the high abundance and
diversity of ants in Australian environments, their relative ease of

sampling, and the greater historical research effort on this group rel-
ative to other Australian invertebrate taxa (Majer, 1983; Hoffman &
Andersen, 2003). However, ants can be more resilient to fire than
otherfire-prone groups andmay not represent responses of thewhole
invertebrate assemblage (Pryke & Samways, 2012). Two studies
measured impacts on Mollusca (Gastropoda), one study focused on
mammalian parasites in three phyla (Acanthocephala, Nematoda,
Platyhelminthes), and one study focused on Onychophora.

The majority of studies used metrics of abundance, diversity
and/or community composition to quantify invertebrates or com-
pare sites. Nine studies measured an ecological function or inter-
action to quantify invertebrate presence or abundance, for
example, decomposition rate, parasitism rate, and herbivory
damage (Supplementary Data).

Relevance of available evidence to conservation policy

Our synthesis of published evidence reveals a fragmented and
ambiguous body of literature on invertebrate responses to fire
in Australian ecosystems. This is a significant finding as it limits
our capacity to inform effective biodiversity conservation policy
in response to extreme fire events. A major gap highlighted by
our review is the lack of invertebrate studies from two ecore-
gions that are becoming increasingly fire-prone because of cli-
mate change (Montane Grasslands and Shrublands, and
Tropical and Subtropical Moist Broadleaf Forests). Notably, all
studies in this review were conducted at spatial scales vastly
smaller than those at which fires burned in the 2019–2020

Figure 1. Summary of published studies measuring effects of fire on invertebrates in Australia. Map shows ecoregions delineated by Olson et al. (2001).
General surveys are studies that aimed to focus any invertebrates in the study system; Targeted surveys are studies that focused on specific taxa or taxo-
nomic groups. Full details of studies are available in Supplementary Data. [Color figure can be viewed at wileyonlinelibrary.com]
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season. The magnitude and type of effects of fire on invertebrates
varied widely across studies, and often showed complex varia-
tion for individual species or functional groups. For example,
many general surveys that sampled multiple invertebrate orders
showed overall neutral effects, with high variation between
groups (e.g. Andersen & Müller, 2000; Robson et al., 2018).
Even studies that focused on specific taxonomic groups showed
contrasting effects at the species level (e.g. Arnold et al., 2017).
Studies comparing effects of different types of managed burns
highlighted how fire attributes, including season of burn, inten-
sity, or frequency, can lead to different responses in the same
taxonomic groups (e.g. Neumann & Tolhurst, 1991; Blanche
et al., 2001). Some studies found immediate post-fire declines
in abundance, but these population changes were not permanent
(e.g. Neumann, 1991; Radford & Andersen, 2012), while other
studies testing fire frequency found population declines over
time associated with frequent fires in some habitats (e.g.
York, 1999). Most studies (64%) identified invertebrates to
higher taxonomic ranks such as Order or Class or to morphospe-
cies, possibly to save on costs or due to a lack of taxonomic
expertise, further limiting our ability to meaningfully interpret
the results for policy application. Clearly, much more evidence
is needed before effective policy recommendations can be made
about which taxa are post-fire winners or losers, within which
contexts these effects can change, and what this means for eco-
system functions.
A key limitation of the available evidence is the dearth of stud-

ies measuring impacts of severe bushfires, which limits capacity
to predict invertebrate responses to the increasing fire risk and
severity predicted under global change. Most studies (45%)
measured the effects of managed or experimental burns, 31%
measured the effects of unmanaged fires, and 22% used space-
for-time substitutions to measure general effects of fire history
(combined managed and bushfires) in fire-prone landscapes. A
total of 10 studies (15%) were confounded by land management,
with fire effects only measured in forest blocks used for timber
harvesting. The high variation in study designs and treatment
categories, as well as the absence of key methodological details
in many older observational studies, means there is a substantial
opportunity to improve our approach to collating meaningful
estimates of general fire effects.
The current literature provides limited insight into how inter-

actions between invertebrates and their habitat can influence fire
behaviour and its effects on ecosystems (Foster et al., 2020). For
example, ground and leaf litter invertebrates, especially decom-
posing species, can potentially influence the intensity of a fire
by reducing fuel loads (e.g. Brennan et al., 2006). Yet few data-
sets are available to show how litter-dwelling invertebrate diver-
sity translates into ecosystem resilience or recovery from fires
(Arnold et al., 2017). Approaches to invertebrate research there-
fore needs to shift to incorporate their interactions with ecosys-
tem attributes, and how this might affect fire dynamics.
Extreme fire events, such as Australia’s 2019–2020 bushfires,

can have large-scale and indirect effects on invertebrates that we
are yet to understand. Post-fire recovery of invertebrate commu-
nities can occur via multiple mechanisms including survival in
situ, recolonisation by dispersal or reproduction from egg banks
(e.g. Munro et al., 2009; Robson et al., 2018). However, without

a better understanding of the fundamental ecology of inverte-
brate taxa and how these mechanisms of resilience support
post-fire recovery over extended spatial scales, our ability to pre-
dict and manage for recovery is limited. Critically, the lack of
studies from aquatic habitats, especially marine systems, have
left major knowledge gaps in our understanding of ecosystem
level effects of extreme fire events. The effects of large-scale fire
events, such as Australia’s 2019–2020 catastrophic bushfires,
can reach far beyond the burned area, including long-range trans-
port of ash into marine systems many thousands of kilometres
away (Zheng et al., 2020). Ash runoff can have negative impacts
on a range of aquatic invertebrates (Silva et al., 2016; Carvalho
et al., 2019), yet understanding of the direct and indirect effects
of fires on downstream freshwater and marine ecosystems is lim-
ited (Bixby et al., 2015; Baumgartner et al., 2020).

The capacity of fire events to transfer invertebrate biomass
across systems and mediate dispersal is also poorly understood.
During the Australian bushfires, observations of mass wash-
ups of dead insects along beaches downwind of the fires were
shared on social media, suggesting that insects had been carried
out to sea via firestorms associated with an upwind megafire
(Figure 2). There is little explanation of this fire-related phenom-
enon in scientific literature, as is the case with insect wash-ups
generally (Denemark & Losey, 2010). Research into these
events would provide better understanding of invertebrate biodi-
versity losses from major fire events, as well as increase knowl-
edge of fire-mediated energy transfer (via invertebrate biomass)
and dispersal.

Insufficient evidence about invertebrate diversity and ecol-
ogy, particularly their responses to fire, limit our capacity to
make evidence-informed decisions about post-fire land restora-
tion and funding priorities. In response to the 2019–2020 cata-
strophic fires, the Australian government established a rapid
assessment process to support wildlife recovery efforts, includ-
ing priority lists of threatened species to support decision-
making (Woinarski et al., 2020b). Unsurprisingly, these lists
contain few invertebrate species compared to the number of
invertebrate species that exist. This is likely because the methods
required to make such lists filter out species for which: (i) their
susceptibility to fire is unknown, (ii) distribution records are una-
vailable, and (iii) they are not formally listed as threatened
(Woinarski et al., 2020b). The consequences are that the recov-
ery of invertebrate species receives an inadequate proportion of
funding and recovery of ecosystem function is potentially
compromised.

Priorities to guide research, policy
and decision-making

Research:
• Systematic, ongoing invertebrate biodiversity surveys

(e.g. the Australian Government sponsored BushBlitz pro-
gram) should be prioritised in understudied ecosystems and
bioregions and fire-prone areas, especially in collaboration
with citizen science programs. Such surveys should be linked
to research questions that provide clear boundaries around
the monitoring goals.
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• Increase knowledge of invertebrate species distribution. This
includes new surveys as well as support for existing datasets
to be made available digitally via public biodiversity data-
bases (e.g. Atlas of Living Australia).

• Significant investment in taxonomic research to formally
describe and identify invertebrate species previously

unknown to science and support to upload specimen data to
biodiversity atlases (e.g. Atlas of Living Australia).

• Ecological assessment of unlisted but rare and endemic
invertebrate species.

• Increase knowledge of cross-scale fire effects. For example,
quantifying long-term variation in post-fire invertebrate

Figure 2. Dead insects washed up on the beach at Bermagui, New SouthWales, 24 December 2019. The closest fire at the time was the Currowan mega-
fire near Bateman’s Bay, about 100 km to the north. Insects shown include: Diptera (Calliphoridae), Coleoptera (Coccinellidae, Cerambycidae), Hemi-
ptera (Pentatomoidea), and Hymenoptera (Apoidea, Formicidae, Ichneumonidae). Photo copyright: Caitlin Brown (Instagram: @bluebowerstudio),
used with permission. [Color figure can be viewed at wileyonlinelibrary.com]
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responses to understand how long it takes invertebrate popu-
lations to recover after fire, and how their interactions vary
over time post-fire (e.g. Neumann, 1991); documenting
downwind wash-ups of dead invertebrates to identify taxa
most likely to be killed during fires, and to quantify potential
biomass inputs for coastal ecosystems (e.g. Fig. 2).

• Quantify how terrestrial plant–invertebrate interactions
(including detritivores and saproxylic invertebrates) affect
fuel loads and fire intensity (e.g. Arnold et al., 2017).

• Increase knowledge of how different fire regimes and man-
agement strategies (including fuel reduction and mosaic
burning) influence invertebrate diversity at local and land-
scape scales, and improve understanding of how pyrodiver-
sity influences invertebrate biodiversity and post-fire
recolonisation (e.g. Kelly et al., 2017).

• Increase knowledge of indirect fire effects on invertebrates,
especially in aquatic systems. In particular, there is an urgent
need for more research on downstream effects of fire (direct
and indirect) on marine invertebrates.

• Genetic and genomic research to understand how intraspe-
cific variation influences fire impacts, and how fire affects
population dynamics over multiple spatial scales.
Policy and decision-making:

• Focus on restoring ecological communities and ecosystem
function in fire recovery efforts, to limit the potential
bias of decisions informed by vertebrate ecology and
distributions.

• Update threatened species lists and conservation manage-
ment plans by establishing more rapid and simple listing pro-
cesses for potential threatened taxa for which there is limited
available knowledge.

• Dedicated funding streams from relevant societies and gov-
ernment bodies targeting invertebrate research.

• Greater advocacy efforts from ecology and entomology rele-
vant professional societies, including fire and conservation
focused committees and opportunities for members to con-
tribute to coordinated expert responses.

Conclusion

We have shown that major knowledge gaps hinder our under-
standing of invertebrate responses to increasing fire risk and
severity in Australian ecosystems. We argue that lack of knowl-
edge and limited funding for invertebrate research means inver-
tebrates, and the ecosystems they support, face serious threats as
fire severity and frequency intensifies in response to global
change. Critically, our capacity to make effective decisions
about ecosystem recovery and restoration funding after future
fires is hampered by the lack of knowledge on how invertebrates
are impacted by fire, directly and indirectly, and how inverte-
brate communities influence ecosystem recovery. We urge
researchers, funding bodies, and policy makers to take a
whole-ecosystem approach and prioritise research on inverte-
brates in fire-impacted and fire-prone ecosystems to increase
the effectiveness of post-fire recovery actions.
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