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What we learnt?

Data on invertebrate species (occurrence, traits, fire response, 
etc.) is sparse - not available, not been collated and/or not easily 
accessible.

● Fire impact ≠ fire overlap
● Species vary in their responses to fire
● Expand our assessments to more species



Project objectives

• Develop robust assessment approach to estimate likely impacts of fire on 
Australian invertebrates 

• Build a curated and standardised database of invertebrate traits data
• List of priority taxa (at-risk, data-deficient, etc.) and associated 

conservation actions
• Open-access data, tools, and workflows to ensure reproducibility



Work Package 1:
AusInverTraits database

Work Package 2:
Fire-susceptibility analyses

Work Package 3:
Linking invertebrate & plant 

databases
• Database design
• Traits selection & definitions
• Trait data extraction & 

repeatable workflow
• Working taxonomic checklist
• Database construction
• First (private) release

• Conceptual framework
• Link traits to susceptibility & 

recovery potential
• Link traits to landscape factors & 

threats such as fire
• Map species ranges - alpha hulls
• Model species distributions
• Test framework

• Trait data extraction for 
invertebrate-plant interactions 

• Incorporate co-susceptibility of 
invertebrate and plant species - 
dymainc linking of AusTraits & 
AusInverTraits databases

Traits-based assessment framework to estimate
fire-susceptibility of Australian invertebrates

• Conceptual framework
• Traits selection & definitions
• Analyses outputs & workflows



Project outcomes



AusInverTraits database

• Published on Zenodo, DOI: 10.5281/zenodo.10023667
• A living database with a standard structure (potential to link to others)
• Currently contains data on:

○ 160 studies
○ 53 traits (ecological & life history)
○ 188 invertebrate families
○ 2,638 species + 2,016 morphospecies = 4,654 taxa
○ 25,681 taxa-trait combinations

https://doi.org/10.5281/zenodo.10023667


AusInverTraits structure

traits table methods

locations (incl. fire impact)

contexts (incl. plant-invert interactions)

taxa



Trait-based assessment framework

factors related to: 
microhabitat (activity, 

shelter, nesting)

traits related to:
morphology, physiology, life 

history, demography, 
movement, ecology, fire 

response, range and 
connectivity

landscape characteristics:
native veg, drought, fire, 
fragmentation, protected 
areas, proximity to roads



Trait-based assessment framework

Species threatened 
status

Associated plant 
recovery score 

(under dev)

Fire overlap



Flag scores
red = 1

orange = 0.7          

neutral = NA
green = 0.2  

Post-fire recovery 
risk factors



Flag scores
red = 1

orange = 0.7          

neutral = NA
green = 0.2  

Landscape risk 
factors



Species A: 

• FSI - Lives in deep burrow in the ground
• RRI - Dispersive, habitat generalist
• LFI - Connected landscape, large amount of habitat 

occurs in protected areas

Species B: 

• FSI - Lives in leaf litter
• RRI - Short range endemic, low dispersal capacity
• LFI - Highly fragmented landscape

Susceptibility analyses examples

Low risk

High risk



Susceptibility analyses examples

LFI = Landscape factor index

FSI = Fire susceptibility index

RRI = Risk recovery index



Susceptibility analyses examples



Susceptibility analyses examples

Freshwater Crayfish or Yabby

 Euastacus guwinus

Critically endangered



● Assessment of other threats: climate change, invasive species, change in land use
● Short-range endemics
● Comprehensive taxonomic checklist for Australian invertebrates
● Quantifying uncertainty
● Inferences based on higher level taxonomy - for which taxonomic groups can you 

reliably infer ecology based on higher level taxonomy?
● Development of a standardised terminology around invertebrate traits

What next?
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Flag scores
red = 1

orange = 0.7          

neutral = NA
green = 0.2  



What next?

• …same as next slide on open questions?
• …something about looking for funding because look at all this other cool 

stuff we want to do/build on from this project
• … who is benefitting from this work already (collabs, project offshoots - 

Jess can you provide some ideas from IA work? 
• …who will benefit from the planned work/what we propose next
• Involvement of JM in Biodiversity Council - this work gives us a stronger 

footing in providing comment/advice on key conservation issues …
• …anything else?



THE END. 
Content after could possibly be included.



Scoring traits:

Fire Susceptibility Index

Recovery Risk Index

Incorporating plant - invertebrate interactions

1. Risks of high fire 
susceptibility, low recovery 
capacity and landscape risk 
factors

2. Risks of high fire 
susceptibility & low 
recovery capacity.

3. Risks of high fire 
susceptibility & landscape 
risk factors.

4. Risks of low recovery 
capacity and landscape risk 
factors

5. Risks of high fire 
susceptibility

6. Risks of low recovery 
capacity

7. Landscape risk factors
8. No red flags

https://docs.google.com/spreadsheets/d/108lBl4HHi9j-AjIuEePPZR53Vn6GvLQi/edit?usp=share_link&ouid=107053161009999965782&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/1p6GTA_QYiEyOGKBFq8rndVpxpwgTFhmU/edit?usp=share_link&ouid=107053161009999965782&rtpof=true&sd=true


Red Flags 
for RRI

Traits-based 
analysis

No

Red flags for 
landscape 

factors

YesYesNo

Red Flags 
for RRI

Red flags for 
landscape 

factors

Red flags for 
landscape 

factors

Red flags for 
landscape 

factors

Red Flags for fire 
susceptibility

High PPL; risk 
of incomplete 

recovery; 
external threats 

to recovery.
Substantial 

conservation 
risk

High PPL; risk 
of incomplete 

recovery. 
High 

conservation 
risk

High PPL; 
external 

threats to 
recovery.

High 
conserva
tion risk

High PPL. 
Moderate 
conservati

on risk

Yes

Risk of landscape level threats to 
recovery

Risk of slow or incomplete recovery

Risk of high proportional population loss (PPL) with fire

Yes

External 
threats to 
recovery.

Mild 
conserva
tion risk

Risk of 
incomplete 
recovery. 

Mild 
conservati

on risk

Risk of 
incomplete 
recovery; 

external threats 
to recovery. 
Moderate 

conservation 
risk

Low 
conserva
tion risk

Yes

No

No No No
No

Yes
Yes
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What we learnt?

Data on invertebrate species (occurrence, traits, fire response, 
etc.) is sparse - not available, not been collated and/or not easily 
accessible.

● Fire impact ≠ fire overlap
● Species vary in their responses to fire
● Expand our assessments to more species



Project objectives

• Develop robust assessment approach to estimate likely impacts of fire on 
Australian invertebrates 

• Build a curated and standardised database of invertebrate traits data
• List of priority taxa (at-risk, data-deficient, etc.) and associated 

conservation actions
• Open-access data, tools, and workflows to ensure reproducibility



Work Package 1:
AusInverTraits database

Work Package 2:
Fire-susceptibility analyses

Work Package 3:
Linking invertebrate & plant 

databases
• Database design
• Traits selection & definitions
• Trait data extraction & 

repeatable workflow
• Working taxonomic checklist
• Database construction
• First (private) release

• Conceptual framework
• Link traits to susceptibility & 

recovery potential
• Link traits to landscape factors & 

threats such as fire
• Map species ranges - alpha hulls
• Model species distributions
• Test framework

• Trait data extraction for 
invertebrate-plant interactions 

• Incorporate co-susceptibility of 
invertebrate and plant species - 
dynamic linking of AusTraits & 
AusInverTraits databases

Traits-based assessment framework to estimate
fire-susceptibility of Australian invertebrates

• Conceptual framework
• Traits selection & definitions
• Analyses outputs & workflows



Project outcomes



AusInverTraits database

• Published on Zenodo, DOI: 10.5281/zenodo.10023667
• A living database with a standard structure (potential to link to others)
• Currently contains data on:

○ 160 studies
○ 53 traits (ecological & life history)
○ 188 invertebrate families
○ 2,638 species + 2,016 morphospecies = 4,654 taxa
○ 25,681 taxa-trait combinations

https://doi.org/10.5281/zenodo.10023667


AusInverTraits structure

traits table methods

locations (incl. fire impact)

contexts (incl. plant-invert interactions)

taxa



Trait-based assessment framework

factors related to: 
microhabitat (activity, 

shelter, nesting)

traits related to:
morphology, physiology, life 

history, demography, 
movement, ecology, fire 

response, range and 
connectivity

landscape characteristics:
native veg, drought, fire, 
fragmentation, protected 
areas, proximity to roads



Trait-based assessment framework

Species threatened 
status

Associated plant 
recovery score 

(under dev)

Fire overlap



Flag scores
red = 1

orange = 0.7          

neutral = NA
green = 0.2  

Post-fire recovery 
risk factors



Flag scores
red = 1

orange = 0.7          

neutral = NA
green = 0.2  

Landscape risk 
factors



Species A: 

• FSI - Lives in deep burrow in the ground
• RRI - Dispersive, habitat generalist
• LFI - Connected landscape, large amount of habitat 

occurs in protected areas

Species B: 

• FSI - Lives in leaf litter
• RRI - Short range endemic, low dispersal capacity
• LFI - Highly fragmented landscape

Susceptibility analyses examples

Low risk

High risk



Susceptibility analyses examples

LFI = Landscape factor index

FSI = Fire susceptibility index

RRI = Risk recovery index



Susceptibility analyses examples



Susceptibility analyses examples

Freshwater Crayfish or Yabby

 Euastacus guwinus

Critically endangered



● Assessment of other threats: climate change, invasive species, change in land use
● Short-range endemics
● Comprehensive taxonomic checklist for Australian invertebrates
● Quantifying uncertainty
● Inferences based on higher level taxonomy - for which taxonomic groups can you 

reliably infer ecology based on higher level taxonomy?
● Development of a standardised terminology around invertebrate traits

What next?
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Flag scores
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What next?

• …same as next slide on open questions?
• …something about looking for funding because look at all this other cool 

stuff we want to do/build on from this project
• … who is benefitting from this work already (collabs, project offshoots - 

Jess can you provide some ideas from IA work? 
• …who will benefit from the planned work/what we propose next
• Involvement of JM in Biodiversity Council - this work gives us a stronger 

footing in providing comment/advice on key conservation issues …
• …anything else?



THE END. 
Content after could possibly be included.



Scoring traits:

Fire Susceptibility Index

Recovery Risk Index

Incorporating plant - invertebrate interactions

1. Risks of high fire 
susceptibility, low recovery 
capacity and landscape risk 
factors

2. Risks of high fire 
susceptibility & low 
recovery capacity.

3. Risks of high fire 
susceptibility & landscape 
risk factors.

4. Risks of low recovery 
capacity and landscape risk 
factors

5. Risks of high fire 
susceptibility

6. Risks of low recovery 
capacity

7. Landscape risk factors
8. No red flags
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