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How do the Eucalyptus tetrodonta woodlands fit into global vegetation? 
Dr Eda Addicott1, Dr Donna Lewis2 

1Queensland Herbarium, Department Of Environment And Science, Cairns, Australia, 2NT Government / TERN, , 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Eda 
Addicott - How do the Eucalyptus tetrodonta woodlands fit into global vegetation?, November 26, 2021, 

14:15 - 14:20 

Biography:  
Eda has been working in the field of vegetation science since 1993 specialising in vegetation mapping and 
classification. She has recently completed her Ph.D. on the classification of regional ecosystems in Queensland 

There is wide recognition that vegetation classification systems are most useful when they cross 
jurisdictional and geographical boundaries and are based on quantitative analysis. There is also argument 
that Australian vegetation does not fit in to existing global vegetation classification systems. To test this, we 
assessed whether the plot-based International Vegetation Classification (IVC) hierarchy could accommodate 
the uniquely Australian Eucalyptus tetrodonta woodlands. We used vegetation plot-data from the Northern 
Territory and Queensland to determine vegetation types at the alliance level using numerical classification 
techniques. We successfully differentiated E. tetrodonta woodlands across the tropics, providing 
quantitative support for existing qualitative vegetation types. We demonstrated how the IVC is flexible 
enough to incorporate Australian vegetation by proposing one new mid-level and six new lower-level 
groups within the tropical savannas. The E. tetrodonta woodlands fitted in to the existing upper levels of the 
hierarchy, illustrating how Australian vegetation can be circumscribed using existing global climatic based 
classification models, but we also highlighted the uniqueness of the Australian vegetation at the continental 
level. We conclude that aligning Australian vegetation with a global vegetation classification system that has 
established rules and procedures increases the understanding of, not only Australian, but also global 
vegetation types.



The role of Indigenous cultural burning in stabilizing past fire regimes—
new insights from Bass Strait 
Mr Matthew Adeleye1 

1Australian National University, Canberra, Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Matthew Adeleye - The role of 
Indigenous cultural burning in stabilizing past fire regimes—new insights from Bass Strait, November 26, 

2021, 12:07 - 12:19 

Biography:  
I am a PhD candidate in natural history at the ANU and my research focuses on paleoecological changes in 
Bass Strait and management implications. I have a Bachelor Honors in Botany (Nigeria) and Masters in 
paleoecology and forest ecology (Canada). 

Indigenous land use and climate have shaped fire regimes in southeast Australia for millennia, although 
their relative influence remains unclear. The archaeologically attested mid-Holocene decline in land-use 
intensity on the Bass Strait islands relative to mainland Tasmanian and Australia presents a rare opportunity 
to decouple the roles of climate and anthropogenic land use in past fire regimes. Using total charcoal influx 
and charcoal peaks in Bass Strait palaeofire records, we reconstruct two key aspects of regional fire regimes, 
biomass burned and recurrence rate of fire episodes, respectively. These facets of the fire regime were then 
quantitatively compared to independent records of climate and human occupation. Results suggest climate-
driven biomass accumulation and dryness controlled biomass burned in Bass Strait during the Holocene, 
while people elevated the recurrence rate of fire episodes through frequent cultural burning. Most 
importantly, it was found that a reduction in recurrent Indigenous cultural burning led to increases in 
biomass burned on the landscape. While additional studies on the Bass Strait islands are underway to 
further understand the area’s palaeofire history compared to other southeast Australian regions, the results 
presented here provide long-term evidence of the effectiveness of Indigenous cultural fire management and 
its potential to help stabilize future fire regimes in southeast Australia.



 

A survey of the arts in conservation communication strategy 
Mr Anthony Albrecht1 

1Charles Darwin University, Duns Creek, Australia 

ENGAGING COMMUNITY IN THE SCIENCE AND STORIES OF NATURE THROUGH SCIENCE-ARTS 
COLLABORATIONS - Anthony Albrecht - A survey of the arts in conservation communication strategy, 

November 25, 2021, 11:46 - 11:51 

Biography:  
Anthony Albrecht is a PhD Candidate in Conservation Biology at CDU, supervised by Professor Stephen 
Garnett. He holds a Master of Music from The Juilliard School and Honours in Geography from Sydney 
University. He is CEO of the Bowerbird Collective. 

The arts are acknowledged as a medium through which to create emotional engagement. The extent to 
which the arts are integrated into the communication strategy of conservation organisations in order to 
increase emotional engagement with their objectives has not been researched. Study 1 of my PhD seeks to 
fill this gap in the literature via document analysis, semi-structured interviews and questionnaire surveys 
with the leadership of a range of environmental NGOs. Confirmed and potential participant organisations 
include the Cambridge Conservation Initiate, BirdLife International, BirdLife Australia, the Australian 
Conservation Foundation, the Jane Goodall Institute, Environment for the Americas and the World Wildlife 
Fund. Key questions include: 
- how do environmental organisations regard the role of the arts in achieving their objectives? 
- what steps are already implemented to pursue community engagement using the arts? 
- what opportunities exist to expand this engagement? 
- what existing data could be used to inform which community engagement strategies to apply (such 
as the success rate of e-newsletter petitions and donation appeals)? 
- how is the success or effectiveness of communication strategies measured? 
- has the leadership of these organisations already been influenced by particular artworks and 
performances? 
This poster presentation and speed talk will outline the problem, methodology and initial results of the 
study. 
 



 

A survey of the arts in conservation communication strategy 
Mr Anthony Albrecht1 

1Charles Darwin University, Duns Creek, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Anthony Albrecht is a PhD Candidate in Conservation Biology at CDU, supervised by Professor Stephen 
Garnett. He holds a Master of Music from The Juilliard School and Honours in Geography from Sydney 
University. He is CEO of the Bowerbird Collective. 

The arts are acknowledged as a medium through which to create emotional engagement. The extent to 
which the arts are integrated into the communication strategy of conservation organisations in order to 
increase emotional engagement with their objectives has not been researched. Study 1 of my PhD seeks to 
fill this gap in the literature via document analysis, semi-structured interviews and questionnaire surveys 
with the leadership of a range of environmental NGOs. Confirmed and potential participant organisations 
include the Cambridge Conservation Initiate, BirdLife International, BirdLife Australia, the Australian 
Conservation Foundation, the Jane Goodall Institute, Environment for the Americas and the World Wildlife 
Fund. Key questions include: 
- how do environmental organisations regard the role of the arts in achieving their objectives? 
- what steps are already implemented to pursue community engagement using the arts? 
- what opportunities exist to expand this engagement? 
- what existing data could be used to inform which community engagement strategies to apply (such as the 
success rate of e-newsletter petitions and donation appeals)? 
- how is the success or effectiveness of communication strategies measured? 
- has the leadership of these organisations already been influenced by particular artworks and 
performances? 
This poster presentation and speed talk will outline the problem, methodology and initial results of the 
study.



 

Long-term monitoring of the broad-toothed rat in the Barrington Tops 
National Park  
Mx Charlotte Alley1, Dr  Matt  Hayward1, Mr Nigel Hunter3 

1University Of Newcastle, The Junction, Australia, 2 Centre for Wildlife Management, University of Pretoria, South Africa, 
3NSW National Parks and Wildlife Service, Newcastle, Australua 

OPEN FORUM: THREATENED SPECIES - Charlotte Alley - Long-term monitoring of the broad-toothed rat in the 
Barrington Tops National Park, November 23, 2021, 12:09 - 12:22 

Biography:  
I'm a PhD candidate from the University of Newcastle studying the impact of invasive herbivores on the broad-
toothed rat in the Barrington Tops National Park. I'm interested in the impact of invasive species and habitat 
degradation on native animals  

The population of broad-toothed rats (Mastacomys fuscus) in the Barrington Tops National Park has been 
monitored since 1999. We review the methods used in this monitoring program and analyse the data. 
Monitoring involved scat and live-trapping surveys. Scat surveys were used both to determine naïve 
occupancy and as an index of abundance, with the time taken to first find scats used as an additional 
indirect index of abundance. Live-trapping surveys were also used as an index of relative abundance. None 
of these indices have been validated and so the assumptions of the relationship between the index value 
and actual abundance are unknown. Regression models revealed that naïve occupancy and relative 
abundance increased with an increase in temperature. We concluded that this result is likely due to 
methodological weaknesses with the indices. Next, we attempted to validate the use of time taken to first 
find scats as an index for abundance by using another generalised linear model to test its relationship with 
relative abundance. There was no significant relationship between these two variables, meaning time taken 
to first find scats is unlikely to be a reliable index for abundance. Moreover, we re-analysed these data using 
a multi-season occupancy model using capture histories. Occupancy was estimated to be 0.795 ± 0.231, 
colonisation at 0.386 ± 0.219 and extinction at 0.426 ± 0.128. Our results reflect the problems associated 
with unvalidated naïve occupancy and indices of abundance. We make recommendations that will ensure 
optimal future monitoring of this and similar threatened species. 



 

Seasonal fluctuations in live foliar moisture delineate fire seasons in 
Mediterranean-type Banksia woodlands 
Mr Nate Anderson1,2,3, Dr Ryan Tangney1,4, Mr Russell Miller1,3, Dr Joeseph Fontaine3 

1Department of Biodiversity, Conservation and Attractions, Kings Park Science, Perth, Australia, 2University of Western 
Australia, Albany, Australia, 3Murdoch University, Murdoch, Australia, 4University of New South Wales, Sydney, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Nate Anderson - Seasonal fluctuations in live foliar 

moisture delineate fire seasons in Mediterranean-type Banksia woodlands, November 25, 2021, 14:45 - 
14:50 

Biography:  
Nate Anderson is a PhD student at the University of Western Australia, based in Albany, WA. His primary 
interests revolve around moisture dynamics within fire prone ecosystems. 

Globally, climate change is having dramatic impacts on fire frequency and severity as well as lengthening 
fire seasons. Within Western Australia, wildfire occurs frequently and long-standing, well developed 
prescribed burning programs exist in forest and woodland ecosystems. Banksia Woodlands are a heavily 
fragmented, fire prone ecosystem and federally listed as a Threatened Ecological Community.  As such, 
quantification of bushfire potential via fuel loads and foliar moisture is a priority for land managers for 
informing management interventions, such as suitable windows for prescribed burning. We aimed to 
quantify the seasonal variation in live foliar moisture of the prominent species within an urban Banksia 
Woodland to identify species, and growth forms most responsive to increased water availability. We 
measured live foliar moisture content (LFMC) across 16 common species, from the summer dry season 
(January) through the winter wet season(August). We found growth form to be a substantial mediator of 
LFMC where larger statured vegetation exhibited much lower variation than smaller plants.  Trees (range: 
93-107%) and tall shrubs (138-150%) spanned just ~20% while small shrubs (79-124%) and herbs + grass-like 
plants (70-138%) experienced twice that range and spent substantial periods of time below LFMC threshold 
values associated with increased fire risk. As the Banksia Woodlands are a threatened ecosystem with many 
occurring as small fragments in the wildland-urban interface, understanding their potential flammability is 
important for their conservation, quantifying wildfire risk, and helping to inform  optimal  prescribed 
burning windows. 



 

Does listing status predict climate change risk? A case study with 
Australian Persoonia (Proteaceae) species. 
Ms Samantha Andres1, - Jeff Powell1, Dr. Nathan Emery2, Dr. Paul Rymer, Associate Professor Rachael 
Gallagher3 

1Hawkesbury Institute For The Environment, Richmond, Australia, 2Australian Plant Bank, Mt Annan, Australia, 
3Macquarie University, North Ryde, Australia 

OPEN FORUM: CLIMATE CHANGE - Samantha Andres - Does listing status predict climate change risk? A case 
study with Australian Persoonia (Proteaceae) species, November 25, 2021, 11:54 - 11:59 

Biography:  
I am a PhD Candidate at the Hawkesbury Institute for the Environment. Much of my recent work has involved 
exploring the life history, environmental requirements, and threatening processes associated with the 
Endangered Persoonia hirsuta. 

Climate change risk assessments are essential for the successful conservation and management of species 
under future climates. However, many management plans fail to include such assessments when evaluating 
key threatening processes. Species distribution models are versatile tools that can estimate species 
exposure to future climates. Additionally, functional traits can be used in conjunction with SDMs to 
understand aspects of a species biology that would suggest sensitivity to climate change. We illustrate how 
exposure to climate change and sensitivity of species based on their traits can be combined to generate 
predictions of climate change risk in four species listed as threatened (under state and federal legislature) 
and four unlisted plant species from the endemic Australian genus Persoonia (Proteaceae). Our modelling 
results predict a significant decline in habitat suitability for all eight Persoonia species under future climate 
scenarios. Additionally, our trait framework predicted high sensitivity to climate change for nearly all focal 
species. However, we observed no significant difference in exposure or sensitivity to climate change among 
listed and unlisted species.  Using eight Eastern Australian Persoonia species, we demonstrate how the use 
of readily available spatial, occurrence, and trait information can be used as a time and cost-effective option 
to explore differences in species exposure and sensitivity to climate change, and target species for further 
experimental assessments of vulnerability or conservation actions.



 

Does seed mass modulate species’ responses to environmental variation 
and plant-plant interactions? 
Ms Isis Arend da Silva1 

1University Of Queensland, Brisbane, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
I am a PhD student researching how early-life-stage traits mediate species-species and species-environment 
interactions in annual plant systems. Prior, I worked on the restoration of herbaceous communities in Brazil, 
and have general interests in conservation, restoration, and functional ecology. 

Plant functional traits provide a common currency to describe species’ ecological strategies. Therefore, 
traits are therefore, expected to explain species’ differential responses to environmental variation and 
plant-plant interactions. As such, functional traits are promising for understanding diversity maintenance in 
naturally variable environments. In particular, seed mass is likely to be informative because it closely 
reflects maternal provisioning in seeds, and hence the ability of seedlings to establish under different 
environmental conditions. However, it remains unclear how seed mass influences plant-plant interactions 
among and within species. In this study we used a guild of six closely related winter annuals that vary in 
seed mass to investigate whether seed mass modulates species’ responses to increasing neighbour density 
along environmental gradients. The study was conducted in 2020 in two nearby reserves in the SW Western 
Australia Wheatbelt. Along natural gradients of plant density we set up 12 plots per focal species, each 
containing three solo focal plants (neighbours removed), three focals with conspecific (C) neighbours and 
three focals with mixed (M) neighbours (conspecifics and heterospecifics). For each focal individual we 
measured fertility (number of seeds or inflorescences), biomass and survival. For each plot we measured 
canopy cover, soil texture, soil chemistry and soil cover (litter v. bare). Analyses were done using multi-level 
mixed-effects generalized linear models in R. Preliminary results indicate that heavy-seeded species 
produced less biomass with increasing densities of conspecifics in high bare soil areas. Across species, seed 
mass mediates plant-plant interactions only in the presence of a bare soil gradient.



 

Marine Vegetation Management Strategies: A framework for estuary wide 
prioritisation of protection and rehabilitation 
Dr Emma Asbridge1, Mr Patrick  Dwyer1 

1DPI Fisheries, Wollstonecraft, Australia 

TAILORED RESTORATION RESPONSE: PREDICTIONS AND GUIDELINES FOR COASTAL WETLAND RENEWAL 
USING ECOLOGICAL THEORY AND DATA - Emma Asbridge - Marine Vegetation Management Strategies: A 

framework for estuary wide prioritisation of protection and rehabilitation, November 23, 2021, 11:15 - 11:28 

Biography:  
My PhD investigated the response of mangroves to climate/environment change. Following graduation, I was 
employed as a Research Fellow using earth observation technologies to explore changes in wetland 
extent/condition. I currently lead the Marine Vegetation Management Strategy at DPI Fisheries. 

Intertidal systems experience a wide range of anthropogenic impacts, further exacerbated by sea-level rise 
(SLR).  By modelling anthropogenic impacts, SLR and natural morphological constraints the Marine 
Vegetation Strategies (MVS) bring into perspective, at a site-specific scale, the key threats and risks to the 
system and facilitate rehabilitation opportunities.  
 
Development of MVS is part of an initiative to deliver healthy coastal habitats within the border NSW state 
government’s Marine Estate Management Strategy. The MVS were developed to take a policy of ‘no nett 
loss of key fish habitats’ toward more active management of intertidal systems that maximise and sustain 
the ecosystem values and services.   
 
Spatially explicit models were developed to map and quantify ‘macrophyte potential’ which we defined as 
the capacity for the macrophyte to deliver services now and into the future (under scenarios of SLR). The 
approach incorporates datasets which indicate the biophysical nature of the landscape, anthropogenic 
exposure and vulnerability to SLR. 
 
This strategic science-based approach and the associated resources are tools to assist in the adopting of a 
more integrated approach to managing coastal wetlands that maximises wetland values and services, 
minimise anthropogenic impacts, provides opportunities for rehabilitation and builds resilience for SLR. 



 

Neighbourhood diversity enhances plant survival in a restored ex-
agricultural ecosystem 
Mr Joe Atkinson1, Dr Rachel Standish, Dr David Freudenberger, Dr John Dwyer, Dr Angela Moles, Dr Stephen 
Bonser 
1UNSW Sydney, Darlington, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Joe is a PhD student at UNSW Sydney. His work focuses on community assembly dynamics in restored 
ecosystems. Of particular interest, is following individual plants through time, as well as changes in function 
and diversity of plots over long periods.  

Restoring woody vegetation on degraded agricultural land is a widespread and common ecological 
restoration practice. However, highly variable plant survival and growth limit outcomes for many projects. 
Inconsistent reporting and monitoring of projects mean that an assessment of the relative importance of 
community-assembly processes is limited, particularly over longer timescales. 
 
We use 7 years of monitoring data of nearly 2000 native trees and shrubs in a restoration project on ex-
agricultural land in south-western Australia to test the potential effects of facilitation or competition from 
neighbouring plants, as well as look for patterns in their interaction with the attributes of individuals and 
species traits.  
 
Individual plants in neighbourhoods with higher densities of inter-generic neighbours were more likely to 
survive, with this effect strongest in smaller individuals. Plants in less diverse neighbourhoods grew slower. 
Taller-growing plants were more likely to survive when individuals were small, compared with shorter-
growing plants. Growth was also more likely in taller-growing plants, and this relationship increased with 
the size of the individual. Recruitment was very low, with just 148 new recruits recorded across the 42 plots 
over 7 years. 
 
We demonstrate that maximising the proportion of inter-generic neighbouring plants can improve 
individual plant survival in the restoration of ex-agricultural land. We recommend that diversity of planted 
species be maximised to achieve this outcome and suggest tailoring direct seeding methods to minimise 
clustering of congeneric individuals. We also highlight the need to find means of promoting recruitment for 
the long-term sustainability of restoration efforts. 



 

Detection of bat caves with Airborne LIDAR and Photogrammetry using 
local relief mode 
Dr Kwang-Ho Bae1, Mr Jayden O’Brien1, Dr Cordelia Moore1, Dr Erin Westerhuis2 

1FMG, Perth, Australia, 2GHD, Alice Spring, Australia 

REMOTE SENSING IN ECOLOGY - Kwang-Ho Bae - Detection of bat caves with Airborne LIDAR and 
Photogrammetry using local relief mode, November 25, 2021, 12:47 - 12:54 

Biography:  
I am a Geospatial Data Scientist within Information Management at Fortescue. Previously, I worked in oil and 
gas industry and was a lecturer at Curtin with PhD in Spatial Science, MSc and BSc (Hons) in Physics from 
University of Adelaide. 

Airborne LiDAR and Photogrammetry have been utilised in many commercial and government sectors such 
as mining and construction. More recently, it has also been utilised for archaeology and environmental 
applications with fast data acquisition times enabling the collection of vast amounts of data that would take 
months or years of ground surveys to acquire. This study aimed to identify potential locations of previously 
undiscovered bat caves, providing ecologists with a list of potential sites to support a more targeted and 
efficient field campaign. 
 
3D point clouds were captured using Optech Galaxy Prime with nominal density of 20cm and vertical and 
horizontal accuracies of 7cm and 20cm, respectively. A 3D model was also created using high-resolution 
imagery with both nadir and oblique photogrammetry with a Visionmap A3 camera and nominal vertical 
and horizontal accuracies of 15cm. 
 
Potential bat caves were identified using a Local Relief Model (LRM). A LRM is a locally smoothed Digital 
Elevation Model (DEM) with a low pass filter in the frequency domain, rather than the spatial domain, to 
minimise the effect of the global smoothing. Both 1m and 50cm DEMs were used to generate LRMs with a 
neighbourhood size of 10m. Results were tested and validated using locations of known caves. It was 
established that most caves were in the boundary of locally high and low regions, which is in line with the 
findings of previous research identifying caves for archaeological applications. A promising result that 
supported ecologists to implement a targeted and efficient field campaign. 



 

Telemetry reveals predictable differences in crocodile personality 
Mr Cameron Baker1, Dr Barbara Class2, Associate Professor Celine  Frere2, Professor Craig Franklin1, Professor 
Hamish Campbell3, Dr Terri Irwin4, Dr Ross Dwyer1,2 

1The University Of Queensland, St Lucia, Australia, 2University of the Sunshine Coast, Sippy Downs, Australia, 3Charles 
Darwin University, Darwin, Australia, 4Australia Zoo, Beerwah, Australia 

OPEN FORUM: BEHAVIOUR, PHYSIOLOGY AND MOVEMENT - Cameron Baker - Telemetry reveals predictable 
differences in crocodile personality, November 22, 2021, 16:10 - 16:23 

Biography:  
Cameron is a PhD candidate at the University of Queensland. His research is primarily centred around 
behavioural and movement ecology, with a particular interest in understanding the factors forming and 
influencing the social dynamics of populations. 

Individual differences in behaviour (i.e., personality) are a widespread phenomenon throughout the animal 
kingdom. However, few studies have investigated the predictability (i.e., the degree of variation within an 
individual’s personality) of these behavioural differences in the wild. This understanding is important 
because an individual’s behavioural predictability has been suggested to influence their resilience towards 
environmental shifts. A paucity of information is due to the logistical difficulties of monitoring wild 
individuals over multiple years and the complexities involved in quantifying replicates of these traits across 
longitudinal datasets. Here, we demonstrate how telemetry can be used to quantify the predictability of 
three behavioural traits (gregariousness, activity, and degree of site fidelity) in a wild crocodile population. 
Over a 13-year period, 166 estuarine crocodiles Crocodylus porosus were captured and tracked across 
multiple years (mean = 4 years) using a combination of acoustic tags and fixed underwater receivers. We 
found that for each of the behaviours measured, individual crocodiles varied in how consistently they 
expressed these behaviours over time (i.e., their degree of within-individual variation). Individuals which on 
average displayed a greater degree of gregariousness and site fidelity were also more predictable in their 
expression of these behaviours. Finally we also showed a sex effect, where individual predictability in 
activity and site fidelity was found to positively correlate amongst male but not female crocodiles. Our 
results demonstrate the value of long-term telemetry studies to examine the prevalence of within individual 
behavioural variation in wild animal populations. 



 

Genomic diversity and divergence among populations of the invasive 
woody shrub, Leptospermum laevigatum (Gaertn.) F.Muell. 
Mr Surendra Bam1, Dr Susan Hoebee1, Dr Candice Lyons1,2, Dr Martin Steinbauer1 

1Department of Ecology, Environment and Evolution, La Trobe University, Melbourne,, Australia, 2Biological Sciences 
Department, University of Cape Town, Cape Town,, South Africa 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Surendra Bam is a PhD candidate in the Department of Ecology, Environment and Evolution, La Trobe 
University. Surendra's research focuses on the ecology, genetics and chemistry of invasive plants. Surendra 
received his Masters from the South Dakota State University, USA. 

Leptospermum laevigatum (Coast teatree) is native to south-eastern coastal Australia. It has been widely 
introduced elsewhere within Australia and overseas. The invasiveness of L. laevigatum may be partly due to 
variation in its genomic diversity and/or may be due to increased phenotypic plasticity in diverse 
environmental conditions. We quantified the extent of genomic diversity and differentiation among the 
populations of L. laevigatum in its autochthonous, as well as in parts of its introduced range. Using 4309 
SNPs, we surveyed genomic diversity and population structure of ten populations from the autochthonous 
range (New South Wales and Victoria) and ten likely introduced populations (from Tasmania, South 
Australia, Western Australia), as well as five introduced populations from South Africa. We found that L. 
laevigatum populations were substantially differentiated in their autochthonous and introduced ranges and 
this was associated with geographic distribution. Overall, there was greater genomic diversity within 
Australian populations, whereas the South African populations were comparatively depauperate. This may 
be reflective of a population bottleneck upon introduction to South Africa. The structure analysis 
demonstrated that the introduced populations (from South Australia, Western Australia and South Africa) 
had a genomic affinity with some NSW populations. However, further studies are needed to associate 
genomic differences with plant growth and/or fitness to explain the invasiveness of L. laevigatum in 
different locations. Studies such as reciprocal transplant and common garden experiments should be carried 
out to quantify fitness traits (germination, survival and reproductive capacity) and uncouple phenotypic and 
genomic variability on the invasiveness of L. laevigatum. 



 

The severity of the 2019-20 fires in Australia was influenced by past fires 
Mr James Barker1, Dr Owen F. Price1, Dr Meaghan E. Jenkins2 

1University of Wollongong, Wollongong, Australia, 2NSW Rural Fire Service, Sydney Olympic Park, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - James Barker - The severity of the 2019-20 fires in 

Australia was influenced by past fires, November 25, 2021, 11:28 - 11:40 

Biography:  
James is a PhD student in the Centre for Environmental Risk Management of Bushfires at the University of 
Wollongong. He researches fire severity feedbacks between fires and the effects of fire severity on forest 
structure.  

The 2019-20 fire season impacted an unprecedented extent in southeast Australia and reburned many areas 
which burnt less than one to more than fifty years ago. It is established that fire behaviour can be 
influenced by the patterns of previous fires, as high severity fire can be more likely after previous high 
severity fire, and recent low severity prescribed fire can help with suppression and control of wildfires. So 
how was the severity of the 2019-20 fires affected by previous fire? We hypothesised that 1) the amount of 
high severity fire would increase as the time since the last fire increased, 2) the amount of high severity fire 
would be lower after previous prescribed fire than after previous wildfire, and 3) the amount of high 
severity fire would be higher after previous high severity fire than after previous low severity fire. To test 
these hypotheses, we used a grid of points to sample existing datasets in three forest types over the 
footprint of the fires in New South Wales. A subset of the data was used to examine the effect of previous 
fire severity. We found the least high severity fire occurred within two years of the previous fire. There was 
more high severity fire in areas previously burnt by wildfire, and the amount of high severity fire increased 
with higher previous fire severity. We found that the time since fire relationship varied between fires due to 
differences that were not captured by the variables used in the models.



 

EcoCommons - the platform of choice for ecological and environmental 
modelling 
Dr Elisa Bayraktarov1 

1Griffith University, Nathan, Australia 

OPEN FORUM: ECOLOGICAL MODELLING - Elisa Bayraktarov - EcoCommons - the platform of choice for 
ecological and environmental modelling, November 25, 2021, 14:43 - 14:56 

Biography:  
Elisa is an ecologist working with a team of software developers, scientists and communicators to build 
EcoCommons’ Virtual Laboratories. They provide analytics to researchers, students and decision-makers. In 
the past, Elisa’s team developed the Threatened Species Index tool. 

EcoCommons Australia’s vision is to empower Australian students, educators, researchers and practitioners 
to use trusted, world-leading ecological and environmental modelling tools to protect and restore the 
planet. EcoCommons will transform ecological and environmental research by creating a trusted single 
platform for digital modelling and analysis needs. Our aim is to significantly reduce the time and wrangling 
needed to get from data to decisions to enable solutions for our environment and its future. EcoCommons 
builds upon the work of well-regarded and established platforms like the Biodiversity and Climate Change 
Virtual Laboratory (BCCVL), ecocloud, and the training portal ecoEd, as well as the Collaborative Species 
Distribution Modelling (CSDM) portal, which together support more than 7000 users based at over 400 
different organisations in more than 35 countries worldwide. Enabled by the NCRIS-funded Australian 
Research Data Commons, EcoCommons aims to facilitate best practice for modelling across many domains 
and jurisdictions. Elisa’s presentation will touch on our existing services publicly available, like BCCVL and 
ecocloud, and the future of EcoCommons. EcoCommons aims to be widely applicable to solving many 
analytical ecology questions and provide users with access to many datasets, scientific workflows and 
functionalities via easy to use point-and-click virtual laboratories. Elisa will demo the pre-release version of 
the EcoCommons platform which is now available for testing by registered users and will invite ESA 
delegates to register and become Platform Pioneers via an email to ecocommons.griffith.edu.au. 



 

Onsets not offsets for real biodiversity benefits 
Professor Sarah Bekessy1, Dr Georgia Garrard2, Dr Matthew Selinske1, Professor Atte Moilanen3 

1Rmit University, Melbourne, Australia, 2University of Melbourne, Melbourne, Australia, 3University of Helsinki, Helsinki, 
Finland 

PLANNING OUR FUTURE CITIES: POLICY AND PRACTICE - Sarah Bekessy - Onsets not offsets for real 
biodiversity benefits, November 22, 2021, 16:49 - 17:02 

Biography:  
Professor Sarah Bekessy  leads the ICON Science research group which uses interdisciplinary approaches to 
solve complex biodiversity conservation problems. She is particularly interested in understanding the role of 
human behaviour in conservation and in designing cities for ‘every day nature’. 

The concept of biodiversity offsetting seeks to facilitate sustainable development, simultaneously achieving 
both economic development and environmental protection. But the available evidence points to the failure 
of this approach to stem vegetation and biodiversity loss and the possibility that offsetting is generating less 
respectful attitudes and poor outcomes for people. An alternative approach is needed – we call it ‘onsets’ – 
that demands real gains by requiring on-site benefits to biodiversity for any given development. By requiring 
proponents to demonstrate how they will retain, protect, restore and improve biodiversity on their site, 
onsetting will drive creative thinking and much-needed innovation within industry. Furthermore, onsetting 
should help to drive development away from remnant vegetation and into already highly modified areas 
where onsite gains are feasible. We present a working framework for onsets, focussing on case studies in 
urban development to highlight how the approach works in reality.



 

Wind energy kills bats, but it doesn't have to: working with industry for 
better outcomes 
Mx Emma Bennett2, Dr Elizabeth Stark3, Dr Stevie Florent4, Dr Mark Venosta5 

1Monash University, Clayton, Australia, 2Elmoby Ecology, Clunes, Australia, 3Symbolix Pty Ltd, Melbourne, Australia, 
4Skylos Ecology, Beaufort, Australia, 5Biosis Pty Ltd, Melbourne, Australia 

OPEN FORUM: CONSERVATION ECOLOGY - Emma Bennett - Wind energy kills bats, but it doesn't have to: 
working with industry for better outcomes, November 23, 2021, 14:54 - 15:07 

Biography:  
Emma is a leading ecologist on bird and bat impacts at wind farms in Australia.  She is a PhD candidate with 
Monash University, president of the Conservation Dog Network, an advocate for bats and a pathways to 
politics alumni.  

 
Evidence has been consistent; microbats are colliding with wind turbines at rates that are not sustainable.  
Experts have modelled that even robust populations of bats are likely to become threatened in areas of 
wind production if no changes to prevent collisions are made.  Estimates in Victoria suggest 10,000 bats are 
killed annually at wind farms. We conducted a trial at a site in SE Australia altering the wind speed at which 
the turbines commenced spinning to determine if a small change in operation could reduce bat impacts 
without significantly compromising energy and revenue production.  Over a 2 year period, we searched 
turbines twice weekly in summer for bat carcasses and measured overnight bat activity.  In year 2 we 
altered the speed the turbine commenced spinning from 3.0 m/s to 4.5 m/s and found almost 50% 
reduction in bat deaths with consistent bat activity and a reduction in energy production of just 0.14% and a 
revenue loss of 0.09%.  The site has adopted an ongoing policy to maintain changes in operations to reduce 
ongoing bat deaths, however this is a small fraction of the operating turbines in Australia, and new 
technology is increasing the risk at each new wind farm site.  Despite a simple solution with evidence from 
around the globe and here in Australia, the lack of leadership by regulators and unwillingness of operators 
to adopt critical bat saving strategies is an ongoing threat to microbats and is likely to play a critical role in 
their future survival.      



 

Colour signalling in wild Platycercus elegans reveals why parrots are gaudy 
and popular 
Professor Andy T.D. Bennett1, Dr Raoul F.H. Ribot1, Professor Katherine L. Buchanan1, Dr Mathew L. Berg1 

1Centre for Integrative Ecology, Deakin University, Geelong, Australia 

OPEN FORUM: EVOLOTIONARY ECOLOGY - Andy T.D. Bennett - Colour signalling in wild Platycercus elegans 
reveals why parrots are gaudy and popular, November 22, 2021, 14:41 - 14:54 

Biography:  
Andy Bennett (BSc Hons, University of Adelaide; D.Phil. University of Oxford) is a sensory, behavioural and 
disease ecologist using birds as model systems.   

Most species of bird, but not parrots, have long wavelength reflecting plumage that is produced by 
carotenoid pigments, and short wavelength rich plumage produced by coherent scattering, and the signals 
from both types are often condition-dependent.  Parrots are arguably the gaudiest taxon of birds, yet 
whether their unique (psittacofulvin) based pigment system and/or their structurally based coloration are 
condition-dependent remains unknown.  We test this using data from a long-term field study of the crimson 
rosella (Platycercus elegans) ring species complex.  We tested for sexual dichromatism, condition-
dependence and assortative pairing in plumage colour traits. We reveal that their psittacofulvin-based 
coloration is usually expressed independently of condition: its reflectance was rarely related to current 
physiological or physical condition in wild birds, and we found little support for assortative pairing based on 
such traits. By contrast, in the same birds, structural plumage showed patterns consistent with condition-
dependent sexual signals: structural coloration was widely related to physical and physiological condition 
and there was evidence for positive assortative pairing in some structural variables.  Taken together, our 
findings indicate how parrots can maintain plumage coloration which is brilliant to the human eye under 
varying environmental conditions including in captivity.  We hypothesize that this same capacity has 
contributed to their popularity as caged birds, which in turn, via the wild bird trade, has often contributed 
to their threatened status in the wild.



 

Telling a climate change impact story through theatre 
Dr Dana Bergstrom1,2, Dugald McLaren3 

1Australian Antarctic Division, Kingston, Australia, 2Global Challenges Program, University of Wollongong, Wollongong, 
NSW, Australia, Australia, 3Sundog Productions Pty Ltd, Kingston Beach, Australia 

ENGAGING COMMUNITY IN THE SCIENCE AND STORIES OF NATURE THROUGH SCIENCE-ARTS 
COLLABORATIONS - Dana Bergstrom - Telling a climate change impact story through theatre, November 25, 

2021, 12:43 - 12:56 

Biography:  
Dr Dana M. Bergstrom BSc, MSc PhD 
An applied Antarctic ecologist working in Antarctic and subantarctic biodiversity conservation. Also a 
playwright. 

In 2016, a professional musical theatre work called ‘Antarctica, a New Musical’ premiered in Hobart. The 
story follows the journey of postdoc ‘Birdie”’, a penguin ecologist. She travels to Antarctica for her first 
time, pursuing a 50-year data point on Adélie penguin phenology. An imagined extreme event based on the 
Southern Hemisphere-wide 2001/02 abnormal summer is used as climactic and climatic action device and 
Birdie’s penguin colonies are devastated by rain.  The work was a collaboration between an ecologist (Dana 
Bergstrom) and composer/librettist (Dugald McLaren) and ultimately involved a creative arts team, a cast of 
eight, four musicians and two puppeteers.  
  
Characters were developed to reflect society: e.g. a farmer whose farm and livelihood is threatened by 
drought; a miner who only listens to shock jocks. The work allows examination of climate change and its 
impacts, climate change ignorance and denial in a safe space for the audience. They get to observe the story 
without revealing their understanding of climate change. The work mixes science with the emotive nudges 
of dead penguins and threatened human lives. 
  
Like scientific research, theatre works develop with time. We have recently revised ‘Antarctica’, and in this 
talk, we will discuss elements changed since the premier. For example, the arc of the scientist has 
developed towards examining the role of scientists in society (to be or not to be an activist) and their (our) 
responsibility for communicating scientific knowledge to the community.  We will also show penguin 
puppets, of course! 



 

Facing ecosystem collapse using the 3As (Awareness, Anticipation and 
Action) Pathway of conservation decision science 
Dr Dana Bergstrom1, Dr Barbara Wienecke1, Professor Euan Ritchie3, Dr Justine Shaw4 

1Australian Antarctic Division, Kingston, Australia, 2Global Challenges Program, University of Wollongong, Wollongong, 
Australia, 3Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Burwood, 
Australia, 4School of Biological and Environmental Sciences, Queensland University of Technology, Brisbane City, Australia 

OPEN FORUM: DECISION MAKING TOOLS AND SCIENCE COMMUNICATION - Dana Bergstrom - Facing 
ecosystem collapse using the 3As (Awareness, Anticipation and Action) Pathway of conservation decision 

science, November 26, 2021, 14:15 - 14:28 

Biography:  
Dr Dana M Bergstrom BSc, MSc, PhD 
I am an applied ecologist primarily working in Antarctic and subantarctic biodiversity conservation.  

With many colleagues¹, we examined the current state and recent trajectories of 19 ecosystems, spanning 
58° of latitude across 7.7 M km², from Australia's coral reefs to terrestrial Antarctica. Each of these 
ecosystems is experiencing many pressures from global climate change and regional human impacts, 
occurring as chronic ‘presses’ and/or acute ‘pulses’. The result of these pressures is, at least, local 
ecosystem collapse across their range. The manifestation of such widespread ecosystem collapse is a stark 
warning of the necessity to take action.  
 
Building on decades of conservation decision-science, we devised a simple but tractable scheme called the 
3As: AWARENESS of what is important, ANTICIPATION of what is coming down the line, and ACTION to stop 
the pressures or deal with impacts. We will discuss the usefulness of the 3As to aid strategic and effective 
mitigation. This pathway combines adaptive management steps prior to collapse (Awareness and 
Anticipation) with Action choices to avoid, reduce or mitigate impact from press and pulse pressures. We 
suggest it works at multiple levels from local landcare groups to higher level, strategic government and NGO 
planning.  
 
¹ Bergstrom, Dana M., et al. (2021) Combating ecosystem collapse from the tropics to the Antarctic. Global 
Change Biology 27: 1692-1703. 



 

Abating the threat of exotic vines and scramblers in Threatened Ecological 
Communities in NSW 
Mr Adam Bernich1, Prof Kris French 
1University Of Wollongong, Wollongong, Australia 

OPEN FORUM: INVASIVE SPECIES - Adam Bernich - Abating the threat of exotic vines and scramblers in 
Threatened Ecological Communities in NSW, November 23, 2021, 14:54 - 15:07 

Biography:  
Adam Bernich is a research assistant for Kris French at the University of Wollongong. He is currently working 
on projects involving invasive plants and how best to manage them. Adam holds a Bachelor of Conservation 
Biology (Honours). 

The invasion and establishment of exotic vines and scramblers is listed as a key threatening process to 
biodiversity in NSW, however, little is known of the ecology, life history, or potential threat of many exotic 
vines. Knowledge of which species are the largest threat to biodiversity, particularly for threatened 
ecological communities (TEC’s), will enable managers to prioritise species for control. We present work 
involving field surveys across 12 TEC’s in NSW to determine which exotic vine and scrambler species pose 
the largest threat to native biodiversity. Results show that the prevalence and impact of exotic vine and 
scrambler species varies amongst the different communities suggesting different prioritisation is needed in 
different TECs and bioregions. We identified some important invaders which are currently relatively 
ignored.  Exotic vine stems accounted for 25% of stems recorded in sites, suggesting that native vines may 
be overabundant and damaging TECs. Site disturbance and edge effects appear to have little influence on 
exotic vine abundance. Using the literature and our surveys, we present a risk ranking of exotic vines species 
in northern NSW and place native abundant vine species within this framework. 



 

Using pollen meta-barcoding to understand pollinator preferences in 
urban greenspaces 
Miss Katherine Berthon1, Dr Liz Miller2, Dr Freya Thomas1, Professor Sarah Bekessy1, Dr Francisco Encinas-
Viso2 

1ICONScience, RMIT, Melbourne, Australia, 2Centre of Australian National Biodiversity Research, CSIRO, Canberra, 
Australia 

PLANNING OUR FUTURE CITIES: CREATING BIODIVERSE AND FUNCTIONING URBAN ECOSYSTEMS - Katherine 
Berthon - Using pollen meta-barcoding to understand pollinator preferences in urban greenspaces, 

November 22, 2021, 11:59 - 12:12 

Biography:  
Katherine is an urban ecologist interested promoting co-existence between people and nature in cities. 
Grounded with a diverse research background in animal behaviour and ecology, her PhD research focuses on 
informing design guidelines for enhancing biodiversity in urban areas. 

Urban green spaces form important habitats for animals in an increasingly urbanised world. 
Recommendations on plant species combinations for use in urban green space is likely to be highly context 
dependent, but information is lacking on the use of urban plant resources by urban animals. Using a pollen 
DNA metabarcoding approach, we investigated the plant preferences of three dominant groups of 
pollinators (honeybees, hoverflies and solitary native Australian bees) in native and non-native planted 
garden beds in Melbourne CBD. We describe the overlap in plant taxa between the groups and analyse for 
structural changes in plant-pollinator networks in relation to garden bed origin, floral density and floral 
diversity.  
There was large overlap in the plants used by pollinators, with most plant taxa, such as those in the 
Asteraceae family, being highly attractive to all groups. Some exotic plant taxa such as Helleborus were only 
used by honeybees, and hoverflies were the only pollinators using the Australian native Acaena. Native bees 
were the most specialised and shared many plant taxa with other pollinators but were more likely to use 
weeds such as Oxalis. There were no structural differences at the network level in the plant-pollinator 
networks between native and exotic garden beds. At the species-level, only the diversity of flowering 
genera was a significant factor influencing specialisation (d’), but both honeybees and native bees were 
showed a trend towards being more specialised in native garden beds. We can use these results to better 
inform our plant choices for pollinators in cities.



 

Microbial community structure and function in dried peat and intact bog 
along soil depth gradient 
Dr Christina Birnbaum1, - Jennifer Wood2, Dr Erik Lilleskov3, Dr Louis James Lamit4, Dr James Shannon2, Mr 
Matthew Brewer2, Dr Samantha Grover1 

1RMIT University, Melbourne, Australia, 2La Trobe University, Melbourne, Australia, 3USDA Forest Service, , USA, 
4Syracuse University, , USA 

USING SOIL MICROBES TO RESTORE, REGROW AND REWILD - Christina Birnbaum - Microbial community 
structure and function in dried peat and intact bog along soil depth gradient, November 25, 2021, 11:15 - 

11:28 

Biography:  
Christina is an ecologist interested in plant-microbe-soil interactions. She uses field observations, combined 
with experimental manipulations and molecular tools to explore questions pertaining plant-microbe 
interactions in diverse ecosystems to inform invasive species management, restoration ecology and plant-
microbial dynamics.  

Microbial communities are the main drivers of C decomposition in peatlands, yet we have limited 
knowledge of their structure and function. We investigated the vertical stratification of prokaryote and 
fungal communities from two bogs located in the Australian Alps in Wellington Plain peatland (one 
degraded following historic grazing and fire, the other intact) along a vertical soil depth gradient (i.e., 
acrotelm, mesotelm and catotelm). We analysed the prokaryote and fungal community structure, PICRUSt 
predictive functional profiles of prokaryotes and assigned soil fungal guilds using FUNGuild. We found that 
prokaryotes were structurally and functionally significantly vertically stratified in the intact bog. Carbon (C), 
Nitrogen (N), Lead (Pb), Sodium (Na) and Manganese (Mn) explained best the prokaryote composition. 
Prokaryote richness was significantly higher in the intact bog acrotelm compared to degraded bog acrotelm. 
Fungal composition remained similar across the soil depth gradient, however there was a considerable 
increase in saprotroph abundance and decrease in ericoid and ectomycorrhizal abundance along the vertical 
soil depth gradient. The abundance of saprotrophs and plant pathogens was two-fold higher in the 
degraded bog acrotelm. Mn, electrical conductivity, water table level (cm) and N explained best the fungal 
composition. Our results demonstrate that both fungal and prokaryote communities are shaped by soil 
abiotic factors and peatland degradation reduces microbial richness and alters microbial functions. Thus, 
current and future changes to the environmental conditions in these peatlands may lead to altered 
microbial structure and associated functions which may have implications for broader ecosystem function 
changes in peatlands. 



 

What the heck is a Caltha Herbland? And why should we care? 
Ms Alex Blackburn-Smith1,2, Dr John Morgan1,2 

1La Trobe University, Melbourne , Australia, 2Research Centre for Applied Alpine Ecology , , Australia 

OPEN FORUM: HERBIVORY AND GRAZING ECOLOGY - Alex Blackburn-Smith - What the heck is a Caltha 
introloba? And why should we care?, November 23, 2021, 16:59 - 17:04 

Biography:  
I am an early career researcher that grew up in the Australian Alps, leading to my special interest in alpine and 
subalpine plant communities and wetland ecosystems.  

Caltha introloba herbland communities (Caltha Herblands) are restricted to high mountain areas where 
there is persistent water outflow. Typically, they are comprised of sparse, semi aquatic vegetation on a 
rocky or gravelly substrate, but there is some conjecture about their origin. This conjecture has led to the 
community being significantly understudied in comparison with other types of high mountain wetlands such 
as Sphagnum bogs.  
 
This two-part study aimed to further the understanding of Caltha herblands by first asking: what controls 
the distribution of these communities at the landscape-scale? What controls within-site vegetation 
patterns? 
 
Results suggest that pavement communities vary at landscape-scales due to elevation, that within-site 
patterning is apparent, that site rockiness and water availability explains distributions of many species, and 
that these ecosystems harbour many restricted and threatened species. We conclude that Caltha herblands 
are likely a previously overlooked groundwater-dependant ecosystem (GDE).  
 
Secondly, we asked: How does the flow of water into these systems change over the summer growing 
season? What is the chemical composition of this water? Does composition change as water moves through 
a site? 
 
These questions are aimed at informing how Caltha Herblands might respond to predicted reduced 
snowfall, and therefore water availability, in the future. By investigating the chemical composition of water 
moving through these communities we will be able to place Caltha Herblands in context of other high 
mountain wetlands and the wider GDE framework.  



 

What the heck is a Caltha Herbland? And why should we care? 
Ms Alex Blackburn-Smith1,2, Dr John Morgan1,2 

1La Trobe University, Melbourne, Australia, 2Research Centre for Applied Alpine Ecology, , Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
I am an early career researcher that grew up in the Australian Alps, leading to my special interest in alpine and 
subalpine plant communities and wetland ecosystems.  

Caltha introloba herbland communities (Caltha Herblands) are restricted to high mountain areas where 
there is persistent water outflow. Typically, they are comprised of sparse, semi aquatic vegetation on a 
rocky or gravelly substrate, but there is some conjecture about their origin. This conjecture has led to the 
community being significantly understudied in comparison with other types of high mountain wetlands such 
as Sphagnum bogs.  
 
This two-part study aimed to further the understanding of Caltha herblands by first asking: what controls 
the distribution of these communities at the landscape-scale? What controls within-site vegetation 
patterns? 
 
Results suggest that pavement communities vary at landscape-scales due to elevation, that within-site 
patterning is apparent, that site rockiness and water availability explains distributions of many species, and 
that these ecosystems harbour many restricted and threatened species. We conclude that Caltha herblands 
are likely a previously overlooked groundwater-dependant ecosystem (GDE).  
 
Secondly, we asked: How does the flow of water into these systems change over the summer growing 
season? What is the chemical composition of this water? Does composition change as water moves through 
a site? 
 
These questions are aimed at informing how Caltha Herblands might respond to predicted reduced 
snowfall, and therefore water availability, in the future. By investigating the chemical composition of water 
moving through these communities we will be able to place Caltha Herblands in context of other high 
mountain wetlands and the wider GDE framework.  



 

Investigating beak and feather disease virus infection in crimson rosellas 
(Platycercus elegans) 
Miss Berta Blanch-lázaro1,2, Dr Anthony Chamings2,3, Dr Raoul F.H. Ribot1, Dr Mathew L. Berg1, Professor 
Soren Alexandersen2,3,4, Prof. Andrew T.D. Bennett1 

1Centre for Integrative Ecology, School of Life And Environmental Sciences, Deakin University, Geelong, Australia, 
2Geelong Centre for Emerging Infectious Diseases, Geelong, Australia, 3School of Medicine, Deakin University, Geelong, 
Australia, 4Barwon Health, Geelong, Australia 

OPEN FORUM: PATHOGENS AND PARASITES - Berta Blanch-Lazaro - Investigating beak and feather disease 
virus infection in crimson rosellas (Platycercus elegans), November 25, 2021, 15:32 - 15:37 

Biography:  
I am a PhD candidate at Deakin University, interested in wildlife health. My current project focuses on disease 
ecology and pathology of beak and feather disease virus in wild crimson rosellas.  

Beak and feather disease virus (BFDV) infects parrots and is of major conservation concern, as it was listed 
as a ‘key threatening process to biodiversity’ by the EPBC Act. Infection with BFDV may cause chronic and 
often fatal disease, with feather dystrophy and loss, and immunosuppression. Platycercus elegans is an 
abundant parrot and previous research has shown that, unlike in other species, wild individuals can have 
high BFDV prevalence on blood samples without showing clinical signs, and they can seroconvert and clear 
the virus from blood. We aimed to investigate: (1) if BFDV persisted in other tissues after clearing from 
blood, as seen for similar virus infections such as porcine circovirus-2; and (2) whether virus load in tissues 
was higher in subadults than adults. We necropsied and sampled tissues from 66 wild P. elegans from 
Victoria and obtained virus load data from blood and 10-12 other tissues by real-time qPCR, and their 
antibody titres to BFDV. We revealed that BFDV load in tissues were much higher, and detected in more 
tissues, in subadults than in adults. For subadults (n=32) virus load in bursa, spleen and skin were higher 
than other tissues, like blood and muscle.  Of special note, while BFDV was detected in all tissues from most 
subadults, in adults (n=34) BFDV was often not detected in blood but was still detected in multiple other 
tissues. Antibodies to BFDV were primarily detected in adults. Our study has major implications for 
assessment of BFDV disease status and management of threatened avifauna.



 

Increased Genetic Diversity via Gene Flow Provides Hope for  an 
Endangered Wattle Facing Extinction 
Ms Colette Blyth, Dr Matthew Christmas, Mr Doug Bickerton, Dr Renate Faast, Dr Jasmin  Packer, Professor 
Andrew Lowe, Mr Martin Breed 
1University of Adelaide, Adelaide, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
My research is focussed mainly around integrating genomics into restoration. I am working on a number of 
projects which analyse the genetic diversity and structure of plant species to directly inform practitioners 
where to collect their seed for revegetation projects.  

We apply a conservation genomics approach to make evidence-based management recommendations for 
Acacia whibleyana, an endangered shrub endemic to Eyre Peninsula, South Australia. We used population 
genomic analysis to assess genetic connectivity, diversity, and historical inbreeding across all known stands 
of the species sampling remnant stands, revegetated stands of unknown origin, and a post-fire seedling 
cohort. Our results indicate a degree of historical connectivity across the landscape, but habitat loss and/or 
pollinator community disruption are potential causes of strong genetic structure across the remnant stands. 
Remnant stands had low genetic diversity and showed evidence of historical inbreeding, but only low levels 
of intra-stand relatedness indicating that risks of contemporary inbreeding are low. Analysis of a post-fire 
first generation cohort of seedlings showed they likely resulted from intra-stand matings, resulting in 
reduced genetic diversity compared to the parents. However, admixed seedlings in this cohort showed an 
increase in heterozygosity relative to likely sources and the non-admixed seedlings of the same stand. 
Assisted inter-stand gene flow may prove an effective management strategy to boost heterozygosity and 
corresponding increases in adapting capacity in this endangered species.



 

What opportunities does the Indigenous Carbon Industry offer to support 
better recognition of Indigenous land and sea management knowledge 
and practice? 
Anna Boustead 
 

INDIGENOUS ECOLOGICAL KNOWLEDGE SYMPOSIUM - Anna Boustead - What opportunities does the 
Indigenous Carbon Industry offer to support better recognition of Indigenous Ecological Knowledge?, 

November 23, 2021, 12:50 - 13:03 

Biography:  
co-presentation with Coordinator Anna Boustead and a member of the ICIN Board 

Speakers will explain how opportunities are growing for Indigenous groups to generate revenue from caring 
for country through the carbon industry, but that with this opportunity also comes pressure upon 
Indigenous groups from carbon developers seeking to register carbon projects on Indigenous lands.  What is 
the importance of Free, Prior and Informed Consent in the carbon industry, and how can these be leveraged 
to properly recognise Indigenous rights and interests in this space? 



 

A field experiment to test for density-related dispersal of hatchling insects 
from natal sites 
Dr William Bovill1, Prof Barbara Downes1, Professor Rebecca Lester2, Dr Galen Holt2, Dr Georgia Dwyer2, Prof. 
Peter Chesson3 

1The University Of Melbourne, University Of Melbourne, Parkville, Australia, 2Deakin University, Waurn Ponds, Australia, 
3The University of Arizona, Tucson, United States of America 

OPEN FORUM: FRESHWATER ECOLOGY - William Bovill - A field experiment to test for density-related 
dispersal of hatchling insects from natal sites, November 22, 2021, 17:02 - 17:15 

Biography:  
William (Wim) Bovill is a freshwater ecologist from the University of Melbourne. Wim studies factors that limit 
recruitment (egg-laying & neonate survival) and resource densities in streams, with consequences for 
population sizes and distribution at multiple scales. 

For species with complex life cycles, high local densities of eggs may not result in high densities of offspring 
if hatchling mortality or dispersal are density-dependent. In freshwater streams, local densities of eggs are 
related to densities of egg-laying habitat (“emergent” rocks that protrude from the water). It is unknown 
whether places with high densities of emergent rocks and eggs have higher local recruitment of larvae, or 
whether density-dependence soon after hatching acts to modify the spatial distribution of larvae. 
By manipulating the densities of emergent rocks, we encouraged a gradient in the supply of caddisfly eggs 
across 10 sites (Taggerty River, Victoria, Australia). Samples of larvae were collected to compare the 
proportions of larvae that remain, crawl (short distance dispersal) or drift (long distance dispersal) from 
natal sites with increasing densities of eggs and hatchlings.  
Three species of caddisflies (Hydrobioside) showed different relationships between densities of eggs and 
larvae, consistent with: (1) habitat-limitation (emergent rocks) of larval densities (Apsilochorema obliquum); 
(2) high density-independent larval mortality (Apsilochorema gisbum); (3) density-dependent dispersal from 
sites with abundant conspecifics (Ulmerochorema rubiconum). These outcomes suggest that mortality and 
dispersal during early life stages may set spatial patterns of recruitment for some aquatic insects. 



 

Temporal changes in soil microbial community compositions of a 
threatened ecological community post disturbance.  
Mr Aaron Brace1, Dr Katinka Ruthrof2, Dr Joeseph Fontaine3, Dr Ben Miller3, Dr Anna Hopkins1 

1Edith Cowan University, Joondalup, Australia, 2Kings Park Science, Department of Biodiversity, Conservation and 
Attractions, Perth, Australia, 3Murdoch University, Murdoch, Australia 

USING SOIL MICROBES TO RESTORE, REGROW AND REWILD - Aaron Brace - Temporal changes in soil 
microbial community compositions of a threatened ecological community post disturbance., November 25, 

2021, 12:31 - 12:36 

Biography:  
Aaron Brace is an early career researcher, in his third year of a PhD at Edith Cowan University. Interested 
predominantly in disturbance ecology, soils, and microbiology 

For many communities, fire is the primary natural disturbance, plant communities have co-evolved to 
certain regimes of disturbance and changes to that may affect species’ persistence. Soil microbes are 
integral to nutrient cycling, primary productivity, ecosystem health, and competition dynamics, yet not 
much is known about how soil microbes interact with plants to influence their persistence and survival 
especially under disturbance. The Swan Coastal Plain’s fire prone endangered Banksia woodland is one such 
ecosystem where there is a gap in the knowledge. This project investigates how fire history can influence 
the diversity and function of soil fungal and bacterial communities. Forty sites with a chronosequence of fire 
histories (ranging from 6 months to 50 years post fire) were examined across two dune systems 
(Bassendean and Spearwood) on the Swan Coastal Plain. Soils were collected in collaboration with the 
Australian Microbiome Initiative who used high-throughput sequencing to examine the soil bacterial and 
fungal communities. Metadata collected at each site included detailed nutrient analyses and soil 
characteristics, while a parallel study examined changes in plant communities at the same site. Over 30,000 
Fungal, Bacterial, Archaeal, and Eukaryotic sequences were identified. This study will elucidate how time 
since fire and soil characteristics influence soil microbial composition in the Banksia woodland. This 
information can then be used to better inform management decisions and aid in targeting conservation 
measures.



 

KEYNOTE PRESENTATION - The 2019/20 mega-fires: what did we learn 
and will it equip us for the future? 
Emeritus Professor Ross Bradstock1,2,3, Dr Rachael Nolan2,3 

1Centre for Environmental Risk Management of Bushfires,University Of Wollongong, Wollongong, Australia, 2Hawkesbury 
Institute for the Environment, Western Sydney University, Richmond, Australia, 3NSW Bushfire Risk Management 
Reserach Hub, , Australia 

PLENARY SESSION 1, November 22, 2021, 09:30 - 11:03 

Biography:  
Ross Bradstock, is an internationally recognised fire scientist who has worked to improve our understanding 
and capacity to coexist with fire. He led a major technical project that supported the NSW Independent 
Bushfire Inquiry during 2020.      
 
Rachael Nolan works as a post-doctoral research fellow at the Hawkesbury Institute for the Environment, with 
the NSW Bushfire Risk Management Research Hub. She received her PhD in 2013 from The University of 
Melbourne. 

The 2019-20 Australian Black Summer fires are now emblematic of the catastrophic harm wrought by 
climate change. Similarly extreme wildfire seasons continue to unfold across the globe, including during 
2021. We outline causes, impacts, responses to the 2019/20 fires, which acutely affected forests and 
woodlands across the south east of the continent. We foreshadow the challenges and responses likely to be 
required if the 2019/20 season is a harbinger of the future across temperate, southern Australia. 
Overwhelmingly, these fires were due to extreme climatic circumstances. Management responses (e.g. 
prescribed burns, suppression) were partially effective in reducing fire severity and house loss, but such 
effects were constrained due to extreme weather conditions. Impacts were disproportionately borne by 
socially disadvantaged regional communities, however, urban populations were strongly affected by 
prolonged smoke exposure. The fires produced large carbon emissions, and exposed large areas of 
ecosystems and their constituent biodiversity to components of the fire regime that render them vulnerable 
to decline. Verification of the magnitude of potential impacts from shifting fire regimes is urgently required 
to understand how climate change and fire will reshape the structure and composition of the forests and 
woodlands of southern Australia We argue that the rate of change in fire risk delivered by climate change is 
outstripping the capacity of our ecological and social systems to adapt. A multi-lateral approach is required 
to mitigate future fire risk that incorporates new dimensions to complement mainstream fire management 
capacity. 



 

Hatchery-imposed selection does not impact the genetic diversity of 
farmed blue mussels  
Miss Georgina Bramwell1, Miss Emi S. Ab Rahim, Dr Aaron Schultz, Dr. Antoine M. Dujon, Dr. Kim Weston, Dr. 
Brett A. Ingram, Dr Sam Jahangard, Professor Frederic Thomas, Ass. Prof. Beata Ujvari, Ass. Prof Craig D.H. 
Sherman 
1Deakin University, Waurn Ponds, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
I am a PhD candidate at Deakin University. I have a Bachelor of Forensic Science and Bachelor of Science 
(honours). I obtained the Holsworth Wildlife Research Endowment Grant 2019.  

Australian Blue Mussels are important in Australian aquaculture. However, adverse environmental and 
ecological impacts are possible if not managed. As highly related individuals are common, genetic swamping 
and inbreeding may occur. Using a genetics approach, we aimed to test for: i) a decline in genetic diversity 
through the early hatchery rearing processes, ii) any evidence of increasing relatedness, iii) evidence of 
genetic declines, inbreeding or genetic swamping between farmed and natural populations. Larvae from a 
hatchery were collected at three timepoints. Two farmed adult samplings were collected (2014/2020) and 
one wild adult population (2020). Relatedness and genetic structure analyses showed the hatchery 
spawning protocol captures high levels of genetic diversity in larvae and levels of genetic diversity do not 
appear to decline significantly when moved through the rearing process. However, selection and/or genetic 
drift does appear to occur during the rearing process, evidenced by an increase in relatedness among larvae 
over time. Significant shifts in allele frequency as well as genetic clusters detected by STRUCTURE proved 
further evidence that selection is acting on hatchery reared larvae. Comparison of levels of genetic diversity 
and genetic differentiation of adults from wild and farmed populations provided no evidence that farmed 
mussels have lower diversity, or that they are genetically swamping local natural populations. Overall, our 
data suggests that the selection processes applied at the Queenscliff hatchery allows the maintenance of 
high genetic diversity among hatchery produced larvae and does not lead to genetic swamping of natural 
blue mussel populations in the surrounding area. 



 

How do varying fire regimes affect savanna ant communities through 
time? 
Mr François Brassard1, Dr Brett Murphy1, Dr Alan Andersen1 

1Charles Darwin University, Darwin, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Francois Brassard - How do varying fire regimes affect 

savanna ant communities through time?, November 25, 2021, 15:21 - 15:26 

Biography:  
I study insect diversity, ecology and biogeography. I did my M.Sc. on North American ants. Then I moved to 
Hong Kong to study the ant diversity of Macao. For my PhD, I study how fire affects ants in Australian 
savannas.  

Tropical savannas are the world’s most fire-prone biome, but we have a limited understanding of the effects 
of fire on its biota, especially fauna. In particular, there have been few long-term (>10 years) experimental 
studies assessing biotic responses to variation in fire frequency. To address this issue, our study assesses the 
long-term effects of different fire regimes on the abundance, richness and species composition of ants, an 
ecologically dominant faunal group in savannas. To do so, we build on previous studies at the experimental 
fire plots of the Territory Wildlife Park near Darwin. These found that ants had little immediate response to 
fire, and after five years of experimental burning differences were evident only between highly contrasting 
fire regimes (relatively low vs relatively high fire frequency). Here, we report data from an additional twelve 
years of experimental treatments. We focus on the question: To what extent do ant communities from 
different treatments increasingly diverge over time, or do differences remain evident only between highly 
contrasting regimes even in the long term? 



 

Evaluating biodiversity impact of a private land conservation program 
Dr James Brazill-Boast1 

1NSW Biodiversity Conservation Trust, Parramatta, Australia 

OPEN FORUM: DECISION MAKING TOOLS AND SCIENCE COMMUNICATION - James Brazill-Boast - Evaluating 
biodiversity impact of a private land conservation program, November 26, 2021, 14:54 - 15:07 

Biography:  
James is a Principal Ecologist with the NSW Biodiversity Conservation Trust. His role involves the design and 
implementation of ecological monitoring at the BCT's private land conservation site network across NSW. His 
background is in conservation and behavioural ecology.  

Proper evaluation of the impact on biodiversity of investment in conservation activity is difficult, and 
therefore rarely achieved. Two key constraints on effective impact evaluation are; i) resource demands of 
rigorous biodiversity monitoring sufficiently powerful to detect a response, and ii) the complexity associated 
with identifying and measuring valid counterfactuals. The NSW Biodiversity Conservation Trust administers 
private land conservation agreements at >2000 sites over >2 million hectares, established under a variety of 
mechanisms, including a biodiversity offsets scheme. The BCT’s Ecological Monitoring Module (EMM) has 
been designed to measure conservation outcomes and evaluate impact across these sites, to facilitate 
reporting on the return on taxpayer investment as well as informing adaptive improvement, using best 
practice. It achieves this by systematically quantifying both components of biodiversity impact – directly-
measured ecosystem integrity and indirectly measured risk of loss – at both agreement and 
counterfactual/control sites. The EMM also applies a variable design approach, where monitoring methods 
and intensity are tailored to be fit for purpose based on risk, biodiversity values and expected change, to 
maximise efficiency and data utility and minimise redundancy.



 

Natalie Briscoe - Can dynamic occupancy models improve predictions of 
species’ range dynamics? A test using Swiss birds. 
Dr Natalie Briscoe1, Prof Damaris  Zurell2, Prof Jane Elith1, Dr Christian Koenig2, Dr Guillermo Fandos2, Ms 
Anne-Kathleen Malchow2, Dr Marc Kery3, Hans Schmid3, Dr Gurutzeta Guillera-Arroita1 

1The University Of Mebourne, Melbourne, Australia, 2Potsdam University, Potsdam, Germany, 3Swiss Ornithological 
Institute, Sempach, Switzerland 

OPEN FORUM: ECOLOGICAL MODELLING - Natalie Briscoe - Can dynamic occupancy models improve 
predictions of species’ range dynamics? A test using Swiss birds., November 25, 2021, 16:43 - 16:56 

Biography:  
Natalie is a research fellow at the University of Melbourne. Her research focuses on understanding the 
processes that constrain species distributions and developing, testing and improving models for predicting the 
impacts of environmental change on species. 

Predictions of species’ current and future ranges are needed to effectively manage species under 
environmental change. Species ranges are typically estimated using correlative species distribution models 
(SDMs), which have been criticized for their static nature. In contrast, dynamic occupancy models explicitly 
describe changes in species’ occupancy via colonisation and local extinction probabilities, estimated from 
time-series of occurrence data. Yet, tests of whether these models improve predictive accuracy under 
current or future conditions are rare. Using a long-term dataset on 69 Swiss birds, we tested whether 
dynamic occupancy models improve predictions of distribution changes over time compared to SDMs. We 
evaluated the accuracy of spatial predictions and their ability to detect population trends. We also explored 
how predictions differed when we accounted for imperfect detection and parameterised models using 
calibration datasets of different time-series lengths. All model types had high spatial predictive performance 
when assessed across all sites (mean AUC > 0.8), with flexible machine-learning SDM algorithms 
outperforming parametric static and dynamic occupancy models. However, none of the models performed 
well at identifying sites where range changes are likely to occur. In terms of estimating population trends, 
dynamic occupancy models performed best, particularly for species with strong population changes and 
when fit with sufficient data, while static SDMs performed very poorly. While dynamic occupancy models 
show promise for capturing range dynamics and inferring population trends when fitted with sufficient data, 
computational constraints on variable selection and model fitting can lead to reduced spatial accuracy of 
predictions, an area warranting more attention.  



 

OPEN FORUM - Travis Britton - Don’t stand so close to me: neighbour 
identity and proximity strongly impact eucalypt growth 
Mr Travis Britton1, Dr Mark Hovenden1 

1Biological Sciences, School of Natural Sciences, University Of Tasmania, Sandy Bay, Australia 

OPEN FORUM: PLANT AND SOIL ECOLOGY - Travis Britton - Don’t stand so close to me: neighbour identity 
and proximity strongly impact eucalypt growth, November 25, 2021, 17:09 - 17:22 

Biography:  
I am a PhD candidate at the University of Tasmania, having previously studied at the University of 
Queensland. I am interested in the mechanisms of plant interactions and their capacity to modify the impacts 
of future environmental change. 

Forest communities vary widely in the identity, size, density, and spatial patterning of the trees they 
contain. These characteristics are known to control the strength of interactions between co-occurring trees 
and are a core driver of growth, with implications for coexistence dynamics and long-term diversity 
patterns. Many studies have explored neighbour effects on tree growth, but it is still not clear whether it is 
the identity, number, size, or proximity of neighbours that is most important in determining the interaction 
strength. Utilising the Australian Forest Evenness Experiment (AFEX) in south-east Tasmania, where 
community composition and density have been experimentally manipulated, we assessed three years of 
annual incremental growth of 115 Eucalyptus regnans and E. delegatensis focal trees, and over 8000 
mapped neighbours. We characterised the neighbourhood in different ways to assess which characteristics 
(identity, number, size, or proximity) most strongly influenced tree growth. We found growth in both 
eucalypts to be strongly impacted by their neighbours and this was consistent across all three years. The 
identity of neighbours, as well as their proximity to the target tree, were most important in explaining tree-
tree variation in growth in both eucalypts. Our findings highlight the importance of species-specific and 
spatially explicit neighbour interactions to explain and predict tree growth in forest systems. 



 

Investigating the influence of community dynamics on machine learning 
performance 
Miss Meg Brown1, Dr Aaron Greenville1, Professor Glenda Wardle1 

1School of Life and Environmental Sciences, Sydney, Australia 

REMOTE SENSING IN ECOLOGY - Meg Brown - Investigating the influence of community dynamics on machine 
learning performance, November 25, 2021, 12:54 - 12:59 

Biography:  
A recent honours graduate from the Bachelor of Science in Agriculture at The University of Sydney. Meg was a 
student of the School of Life and Environmental Sciences and has since undertaken a career as a commercial 
agronomist.  

Camera traps have become a common method for surveying terrestrial mammals and birds due to their 
ease of deployment. However, the capacity to generate millions of images has led to a latency period 
between data collection and inference, which delays management actions. Most practitioners manually 
classify each image, but the volume and latency highlight the need for automation. Machine learning 
provides a possible solution whereby the algorithm becomes more successful at recognising animal features 
by learning from experience. Therefore, in this study a machine learning model of the ResNet-18 
architecture was trained on 79,668 images (total: 83 species), captured by the broad-scale forest fauna 
monitoring program–WildCount. To demonstrate the influence of community dynamics on machine 
learning performance, rank abundance curves were created on an accumulative year by year basis amassing 
1.9 million images. The rank abundance curves demonstrated temporal changes and species reordering 
within the eastern NSW community. We then compared the rank abundance curve results with the accuracy 
of identification of individual species from the machine learning model. We found that classes of a higher 
species rank, such as common species ranked first, achieved a greater recall and precision than classes of a 
lesser rank. This research demonstrates the potential influence changes in temporal community dynamics 
have on machine learning performance and highlights the importance of addressing these data science 
problems with an ecological perspective. 
 
Keywords: camera traps, machine learning, community dynamics 



 

REMOTE SENSING IN ECOLOGY (1) - Tim Brown - High resolution data, 
national Infrastructure and ecosystem modelling to enable a carbon 
neutral Digital Australia 
Dr Tim Brown1, Kirsty Yeates2, Solomon Inyang2, Dr Firouzeh Taghikhah2,3, Professor Justin Borevitz2 

1Australian Plant Phenomics Facility, ANU node, Acton, Australia, 2Australian National University, Research School of 
Biology, Plant Science, Acton, Australia, 3Crawford School of Public Policy at ANU, Acton, Australia 

REMOTE SENSING IN ECOLOGY - Tim Brown - High resolution data, national Infrastructure and ecosystem 
modelling to enable a carbon neutral Digital Australia, November 25, 2021, 11:20 - 11:33 

Biography:  
Director of Australian Plant Phenomics Facility, ANU node. Tim has a PhD in complexity & modeling of self-
organized swarming in army ants. APPF ANU develops open source hardware/software systems for high 
throughput phenotyping, high resolution monitoring, data visualisation and XR. 

Current generation satellites can capture 5Mkm2 of data at 30cm resolutions and up to 15x daily repeats; 
drones can now produce 3D time-series, cm-resolution, multi- or hyperspectral models, providing essential 
data about ecosystem health. Mesh networks can measure the environment at high spatial resolutions and 
cloud computing can bring all these data to our desktops or bring the power of a supercomputer into the 
field. At the same time, we still need to feed >8B people for the next century while tackling the existential 
threats of climate change, unsustainable economic practices, loss of biodiversity and soil fertility. 
 
Meeting the Grand Challenges of the 21st century will require a transformation in sensing, mapping, 
monitoring and modelling, enabled by cloud computation, national infrastructure, interoperable data, 
machine learning (ML) and nextgen modelling. However, such a transformation cannot take place without 
significant changes in scale, resolution and complexity of field data being gathered. In other domains, ML 
can create labelled 3D reconstructions of the environment continuously and game engines can produce 
physically realistic simulations of the real world, but these tools are not yet widely available for use in 
ecology and conservation. We will present the results of recent work to connect sensor streams, drone and 
remote sensing data, to game engine platforms to create biologically accurate ecosystem models for 
decision support, farm management and improved carbon accounting, and we will present a vision for how 
this approach could be implemented at scale to provide a near real-time model of all of Australia.



 

Drivers of feral cat occupancy and dingo-feral cat interactions in north 
Queensland tropical rainforests. 
Mr Tom Bruce1, - Ben Hirsch1, Professor Stephen Williams1 

1James Cook University, Townsville, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Tom Bruce - Drivers of feral cat 
occupancy and dingo-feral cat interactions in north Queensland tropical rainforests., November 22, 2021, 

12:11 - 12:24 

Biography:  
Tom Bruce is a wildlife biologist and PhD candidate. Having started his career working for the Zoological 
Society of London, mainly in their Cameroon programme surveying mammalian fauna, he has turned his hand 
to feral cats in Australia.  

Invasive mesopredators are thought to be responsible for the decline of several species of native mammals 
in Australia. There is currently limited understanding of biotic and abiotic drivers of feral cat abundance in 
Austral tropical rainforests, which are the most biodiverse habitats in the country. We carried out camera-
trapping surveys at 107 sites covering five major ecosystem types. Cameras were placed at 2.2km along the 
road and paired with cameras 50m away from the road. Single-species occupancy models were used to 
investigate how environmental factors drive feral cat distribution. We then implemented two-species 
occupancy models between feral cats and dingoes and compared their activity patterns to provide evidence 
of spatial or temporal exclusion. There was a total of 525 and 1112 independent feral cat and dingo 
detections, respectively. Feral cats were positively associated with rugged terrain and negatively associated 
with elevation. There was no evidence that dingoes spatially excluded feral cats. Both species were 
predominantly nocturnal but displayed significantly different peaks in activity during the night.  We found 
that dingoes impacted cat behaviour at fine temporal scales but did not exclude cats spatially, which 
suggests that the presence of dingoes is not effective as a management tool to reduce the impacts of feral 
cats.  



 

Leaves, litter and lineage: links to flammability? 
Ms Susanna Bryceson1, Dr John Morgan, Ms Merinda Day-Smith 
1La Trobe University, Melbourne, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Susanna Bryceson - Leaves, litter and lineage: links to 

flammability?, November 25, 2021, 14:50 - 14:54 

Biography:  
Susanna's PhD investigates the spread of grasses into Australia's ecosystems: the advent of C4 savannas; the 
effect of increased fire frequency on fire-sensitive biota, and implications for grassland management. Her 
project won the Wiley ESA Fundamental Ecology Award in 2020. 

For all terrestrial ecosystems, an essential part of any survey is to record what lies on the ground: is it 
covered in stones, snow, tall grass, short grass, low creeping herbs, dead leaves, rotting logs, or is it bare? 
This information is particularly important when it comes to assessing landscape flammability. Commonly, 
we record living plants separately from non-living elements, and these are categorised as either bare 
ground or 'litter'. In the Australian northern savannas, 'litter' means dead leaves and dead grass, with fallen 
branches and twigs recorded separately. The northern savannas are a combination of eucalypts, acacias, 
grevilleas and other ancient plant lineages that have evolved in Australia, alongside immigrant deciduous 
trees and shrubs of tropical savanna lineages that came from Southeast Asia, particularly in the past 2-3 
million years. In the dry season, the leaf-fall from these trees can carpet the ground below. Given that our 
savanna grasses—also immigrants from Southeast Asia—increased landscape flammability, we wondered 
whether differences in leaf origin or leaf lifespan might translate to leaf litter flammability. This 
presentation describes our tests of leaf flammability of main savanna species and their associated chemical 
components. We analysed the results according to their lineage origin (ancient or modern) and leaf lifespan 
(deciduous or evergreen) and found that not all leaf litter behaves the same way in fire. These findings have 
a number of implications for ecological research methods and landscape management aimed at reducing 
flammability. 



 

Greening finance: Leveraging the finance sector to improve biodiversity 
outcomes 
Ms Natasha Cadenhead1,2, Dr Martine Maron1, Dr Prue Addison3,4, Professor Brendan Wintle2 

1The University Of Queensland, Brisbane, Australia, 2The University of Melbourne, Melbourne, Australia, 3The University 
of Oxford, Oxford, UK, 4Berks, Bucks, & Oxon Wildlife Trust, Oxford, UK 

BUSINESS AND BIODIVERSITY: INSIGHTS FOR ECOLOGY AND CONSERVATION SCIENCE FROM RESEARCH AND 
PRACTICE - Natasha Cadenhead - Greening finance: Leveraging the finance sector to improve biodiversity 

outcomes, November 22, 2021, 11:28 - 11:41 

Biography:  
After six years working as a research assistant, Natasha has recently(ish) begun a PhD. Her background is in 
quantitative spatial methods, but she is now working on identifying pathways to embed conservation tools 
and methods into mainstream finance. 

Wholescale change of the way society values biodiversity – both economically and socially – is required to 
halt biodiversity loss. One key lever in this system is the finance sector; the vast bulk of the world’s ~US$85 
trillion GDP passes through financial institutions each year and their ability to regulate other industries 
through this financial power is tangible. There has been an explosion of interest in biodiversity and natural 
capital in the finance sector in the last couple of years, with over 80 industry and NGO reports being 
released on finance and biodiversity in 2020 alone (equating to roughly one every 5 days!). As ecologists 
and conservation scientists, it is important to be aware of, and engage with, the private sector as it 
increasingly contemplates issues around “mainstreaming” biodiversity into core business. So, what is being 
said on the topic? And more importantly, what is being done? This talk summarizes the findings of a grey 
literature review, looking at the frameworks, commitments, and general discussion around biodiversity by 
financial organizations and alliances globally. It also uses insights gained from interviews with ESG and 
sustainability professionals working in the finance sector to describe how Australian banks are currently 
thinking and acting on bringing biodiversity into their core business. Looking forward, I will discuss potential 
pathways for using conservation tools and knowledge to help better embed biodiversity into decision 
making in the finance sector.



 

Effects of macropod herbivory on intraspecific plant trait variation and 
consequences for forest flammability 
Miss Sophia Cain1, Miss Claire Foster1, Dr Geoffrey Cary1 

1Australian National University, Acton, Australia 

OPEN FORUM: HERBIVORY AND GRAZING ECOLOGY - Sophia Cain - Effects of macropod herbivory on 
intraspecific plant trait variation and consequences for forest flammability, November 23, 2021, 16:54 - 16:59 

Biography:  
Sophia Cain is a student at the Australian National University who completed her Honours year in 2021 in 
Bushfire Ecology. Her undergraduate studies included a Bachelor of Science (Biochemistry) and Bachelor of 
Arts (Geography).   

Animals have the capacity to alter fire regimes through their interactions with vegetation structure and 
composition. Macropods are the dominant herbivores in the open eucalypt forests of South-East Australia. 
Whilst macropods are known to alter the composition of vegetation communities their effects on 
intraspecific variation are less well known. Macropods exhibit selective herbivory on plant traits and hence, 
possess the potential to alter plant trait variation within species. If macropods are able to drive change in 
plant traits that impact vegetation flammability it is possible that macropod herbivory influences forest 
flammability at the plant trait level. Here we test the effect of macropods on intraspecific variation in 
flammability-related plant traits in nine understorey species, using a macropod exclusion experiment in 
Booderee National Park. Results indicate macropods caused a decline in the mean trait value of size related 
plant traits (in palatable species) and altered competitive interactions amongst the understorey. 
Furthermore, macropods altered additional flammability-related traits including moisture content, leaf 
nitrogen and specific leaf area. Herbivore-driven changes in traits affecting flammability parameters have 
the capacity to impact on forest flammability. For effective biodiversity conservation, we must understand 
the underlying system interactions in the environment including those between animals, vegetation and 
fire. This research will help to further inform management decisions in fire prone ecosystems where 
macropods exhibit a significant influence on vegetation structure and composition. 



 

Remote sensing in freshwater turtle ecology 
Dr Mariana A. Campbell1 

1Charles Darwin University, Casuarina, Australia 

REMOTE SENSING IN ECOLOGY - Mariana Campbell - Remote sensing in freshwater turtle ecology, November 
25, 2021, 16:43 - 16:56 

Biography:  
Dr Mariana Campbell obtained her Ph.D. in the field of Ecology & Conservation at The University of 
Queensland, and she is now a Post-doctoral Research Fellow within the Movement and Landscape Lab at 
Charles Darwin University.  

Freshwater ecosystems are highly dynamic in space and time. Australia’s tropical and sub-tropical riverine 
ecosystems tend to be murky, and the animals inhabiting those are generally cryptic, shy, and difficult to 
study in their own environment. Innovations in remote sensing technologies are helping researchers to 
better understand the secret world of Australia’s freshwater turtles. In this talk, I will present a range of 
novel sensor technologies that I have used to remotely collect data upon turtle habitat requirements, 
population connectivity, survivorship, and even what types of animals are predating upon juvenile turtles. 
Plus, demonstrate how these data are being used to develop sustainable and effective conservation 
strategies for threatened freshwater turtles. This is important because freshwater turtles are in decline, yet 
the impact of these declines upon freshwater ecosystems are not fully understood. 



 

Long-term changes in bird species prevalence in Australia’s largest urban 
regions 
Mrs Carly Campbell1, Professor Darryl Jones1, Dr Monica Awasthy1,2, Dr Alienor Chauvenet1 

1Griffith University, Southport, Australia, 2BirdLife Australia, , Australia 

OPEN FORUM: URBAN ECOLOGY - Carly Campbell - Long-term changes in bird species prevalence in 
Australia’s largest urban regions, November 23, 2021, 16:15 - 16:28 

Biography:  
Carly Campbell is a PhD candidate at Griffith University whose research aims to understand how Australian 
birds are responding to the threat of urbanisation and identify conservation priorities using large citizen 
science databases. 

Though birds are a common sight in urban environments across the globe, bird biodiversity is being lost at 
an increasing rate due to the pressures of urbanisation related land use changes. Australia is a sprawling 
continent, rich with bird biodiversity, but as the urban population grows, so does the pressure on birds in 
urban environments, especially given the overlap between biodiversity rich areas and cities. Australian cities 
are believed to have the capacity to support bird biodiversity under certain conditions, but knowledge 
around bird biodiversity trends in Australia’s largest cities is sparse, and a lack of temporal data has made 
conservation planning difficult. Using large bird data repositories containing both structured and 
unstructured survey data, from scientists and citizen scientists, I modelled how the prevalence of bird 
species has changed over time in the regions encompassing Australia’s largest cites. I identified that the 
areas experiencing the greatest magnitude of change are the most urbanised regions, and that some species 
considered common and iconic are experiencing declines, while a subset of species are experiencing 
dramatic increases across all study regions. Identifying these trends highlights the real threat of the loss of 
avian biodiversity, resulting in cities across the country potentially having converging species assemblages. 
By detecting species and regions experiencing changes, conservation planning can be more well directed. 



 

Mine rehabilitation - a renewal of sorts for fauna 
Mr Eddy Cannella1 

1Biostat Pty Ltd, North Perth, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Eddy Cannella - Mine rehabilitation - a renewal of sorts for fauna, 
November 26, 2021, 11:41 - 11:54 

Biography:  
I have worked as a consulting ecologist/zoologist since 1989. I have spent over half of that time in the field 
undertaking broad scale terrestrial vertebrate surveys for various projects in the resource industry. I have been 
involved in biodiversity surveys and monitoring programs at Worsley since 1994. 

Mine site rehabilitation offers renewal in the landscape after significant disturbance. The ecological 
succession processes we measure in mine-site rehabilitation are those we see after "natural" disasters.  
 
Long-term monitoring of fauna in mine site rehabilitation has been undertaken at numerous sites across the 
country. However, the outcomes, the data, the lessons learnt from the monitoring are often not publicly 
available and become lost in the "grey data". It is unfortunate, such information is sometimes all too easily 
dismissed as some data sets can contain decades of monitoring records which may involve thousands of 
observations and many hours and days of effort. In some cases reports, usually internal and unpublished, 
resulting from monitoring have already canvassed the issues we now see in the peer reviewed literature 
and have implemented actions many years in advance (e.g., trapping grid designs, operating procedures for 
animal handling).  
 
What I present will not be a detailed description of around 16 years of terrestrial vertebrate fauna 
monitoring data of mine rehabilitation but a synopsis of some trends that have been observed, some issues 
that would benefit from further research, and hopefully paint a picture of just what data could be available 
for further analysis. I will be concentrating on an area that has received limited attention over the years in 
the north-eastern portion of the Jarrah Biogeographic Region in south-western Western Australia.



 

IUCN Red List protects avian genetic diversity 
Miss Elisabetta Canteri1,2, Damien  Fordham1,2, Sen Li3, Peter Hosner2,4, Carsten Rahbek2,5, David Nogues-
Bravo2 

1The Environment Institute, University of Adelaide, Adelaide, Australia, 2Center for Macroecology, Evolution and Climate, 
GLOBE Institute, University of Copenhagen, Copenhagen, Denmark, 3Section for Evolutionary Genomics, GLOBE Institute, 
University of Copenhagen, Copenhagen, Denmark, 4Natural History Museum of Denmark, Copenhagen, Denmark, 
5Department of Life Sciences, Imperial College London, London, UK 

OPEN FORUM:  CONSERVATION POLICY AND MANAGEMENT - Elisabetta Canteri - IUCN Red List protects 
avian genetic diversity, November 22, 2021, 17:02 - 17:07 

Biography:  
I am a PhD student at the University of Adelaide and the University of Copenhagen. I obtained the Bachelor's 
degree at the University of Bologna and the Master's at the University of Copenhagen.  

Intra-specific genetic diversity is rarely considered in global conservation assessments, potentially biasing 
estimates of species’ extinction risk. This is despite well-established links between low genetic diversity and 
extinction processes. We analysed nearly 30,000 mitochondrial DNA sequences, belonging to ~1,000 bird 
species and show that birds ranked as “threatened” by the IUCN Red List tend to have lower intra-specific 
genetic diversity than “non-threatened” species, confirming that IUCN criteria can indirectly protect many 
genetically depleted species. However, for some “non-threatened” species, we detected low levels of 
genetic diversity, making them more vulnerable to global change than their IUCN status would indicate. For 
these species, conservation assessments will benefit from explicitly integrating relevant genetic and 
genomic diversity-based measures in estimates of species’ extinction risk.



 

Early signs of decline in the Australian tropical carbon sink? 
Ms Hannah Carle1, Ingrid Coughlin1, Dr Helen Murphy2, Adrienne Nicotra1, Dr David Bauman3, Prof Patrick 
Meir1,4 

1Research School of Biology, Australian National University, , Australia, 2Commonwealth Scientific and Industrial Research 
Organisation, Atherton, Australia, 3School of Geography and the Environment, Oxford University, , UK, 4School of 
Geosciences, University of Edinburgh, , UK 

OPEN FORUM: CLIMATE CHANGE - Hannah Carle - Early signs of decline in the Australian tropical carbon 
sink?, November 25, 2021, 12:22 - 12:39 

Biography:  
Hannah Carle is a PhD researcher interested in how physiological and structural traits influence demographic 
rates, with a focus on tropical rainforest trees. Hannah is also an engaging science communicator, who has 
recieved multiple conference prizes and recognitions.  

The Amazonian and African tropical forest carbon sinks are in decline, as mortality rate increases, and forest 
turnover accelerates in response to rising atmospheric CO₂ and temperature. It remains unclear, however, 
whether this decline is also occurring in the Australian Wet Tropics, which are known to differ in their 
structure and function. We analysed 50 years of growth and survival data from a network of permanent 
tropical forest plots spanning the Australian Wet Tropics—among the longest continuous tropical forest 
datasets in the world. We ask whether the Australian tropical carbon sink shows signs of decline, how this 
temporal trend is affected by cyclone incidence, and investigate whether traits mediate regional differences 
in long-term forest dynamics. Preliminary analyses indicate the first signs of decline in the Australian 
tropical carbon sink and suggest that increased incidence of cyclones may reinforce an apparent temporal 
trend of increasing mortality rates in Australian tropical forests. 



 

Complementarity based prioritisation of invasive willow control across 
eastern Victoria 
Ms Stephanie Carter1, Dr Cindy Hauser2, Dr Matt White2, Dr Joslin Moore1 

1School of Biological Sciences, Monash University, Clayton, Australia, 2Arthur Rylah Institute for Environmental Research, 
Department of Environment, Land, Water & Planning , Heidelberg, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Stephanie Carter is an honours student at Monash University, in the School of Biological Sciences. Her thesis 
aims to determine the distribution of invasive willows and priority areas for their control in eastern Victoria.  

In eastern Victoria, willows (Salix species) are highly invasive in alpine and riparian environments, where 
they compete with native plants, degrade species’ habitat, and negatively affect water quality. The 
significant threat willows pose to biological and hydrological values has led them to become a high priority 
for management. However, effective management is challenging due to the landscape scale of the invasion, 
the dispersal and reinvasion ability of the species and the limited resources available for control. A regional 
scale approach that considers variation in costs and benefits of willow control across the landscape is 
needed, to make the most efficient use of resources available for control.  
The aim of this project is to determine priority areas for the control (surveillance and management) of 
willows in eastern Victoria, to maximise benefits to biodiversity features threatened by willows, and to limit 
the threat of future dispersal. We use a systematic planning approach, that accounts for complementarity 
between the biodiversity features benefitted at each control site and the spatial connectivity between sites 
prioritised for control. The potential distribution of willows across eastern Victoria was modelled and 
combined with spatial data on threatened biodiversity features, seed dispersal potential, hydrological 
connectivity, and management costs, using spatial conservation prioritisation software (Zonation). The 
prioritisation will produce a ranked map of priority locations for the control of willows in eastern Victoria. 
These results will be provided to the local Catchment Management Authorities (CMAs) and Parks Victoria to 
inform future management strategies. 



 

Surviving and thriving as an annual plant: the relative importance of 
water, cover and competition 
Miss Alexandra Catling1, Dr Margie Mayfield1, Dr John Dwyer1 

1The University Of Queensland, Brisbane, Australia 

OPEN FORUM: CLIMATE CHANGE - Alexandra Catling - Surviving and thriving as an annual plant: the relative 
importance of water, cover and competition, November 25, 2021, 11:28 - 11:41 

Biography:  
I am approaching the end of my PhD and looking forward to continuing to research how environmental 
change affects natural and agricultural systems. I am particularly passionate about using ecophysiology to 
understand the impacts of climate change on tree communities. 

Plant community composition and abundance varies systematically across broad and local scales in 
response to interacting abiotic and biotic factors. However, there are gaps in our general understanding of 
the relative importance of abiotic conditions versus biotic interactions for plant survival and fecundity in 
natural systems. Consequently, the direct effects of climate change versus those mediated by biotic 
interactions are difficult to predict. We investigated how water availability, natural variation in overstory 
cover, and plant-plant interactions influenced survival and fecundity within a diverse community of annual 
plants in south-west Western Australia. We sowed seeds of nine focal species into blocks of ‘sun’ and 
‘shade’ across a reserve, removed all neighbouring plants from half of the interaction neighbourhoods and 
altered rainfall by 50% using rainout shelters. Of 1400 focal individuals, 609 survived to produce seeds 
(44%). Preliminary results suggest abiotic conditions are more important than biotic interactions for both 
survival and fecundity. Increasing neighbour abundance significantly reduced survival of only one focal 
species, whereas overstory cover and watering treatment had significant effects on four species. In models 
of fecundity, neighbour abundance and watering treatment had significant direct effects for three species 
each. Overstory cover had a small positive effect for four species and interacted with watering treatment 
for two species. We are currently assessing whether species’ differences in functional traits help explain the 
relative importance of abiotic and biotic factors for survival and fecundity. Overall, this research will 
improve our understanding of the mechanisms maintaining plant diversity in heterogenous natural systems.



 

Designing an agile conservation planning tool: from theory to practice 
Dr Iadine Chades1, Dr Josie Carwardine1, Dr Zahid Islam1, Dr Jonathan Ferrer-Mestres1, Dr Stephanie Stuart2, 
Dr Rocio Ponce-Reyes1 

1CSIRO, Dutton Park, Australia, 2Department of Planning, Industry and Environment, Parramatta, Australia 

OPEN FORUM: CONSERVATION POLICY AND MANAGEMENT - Iadine Chades - Designing an agile conservation 
planning tool: from theory to practice, November 23, 2021, 16:28 - 16:41 

Biography:  
Dr iadine Chades is a CSIRO Principal Research Scientist and activity leader "Decisions" of the MLAI Future 
Science Platform. 

Over the last 5 years, the CSIRO Conservation Decisions team has worked alongside the Saving Our Species 
program DPIE NSW (SoS) to develop the decision-support tool Integrated Spatial Prioritisation (ISP). The ISP 
is a sophisticated conservation planning tool that maximises the number of species and Threatened 
Ecological Communities (TECs) secured for a given budget while accounting for complementarity in 
investment across locations and actions. ISP identifies optimal sets of management actions that secure 
species/TECs from extinction at a minimum cost, amplifying the efficiency of conservation management 
while accounting for new situations such as pre-existing investments. Applied across the state of NSW 
(800,000km2), the ISP selects from 218 different action types at a fine resolution to deliver an optimal 
investment strategy for securing 682 of the state’s threatened species and TECs. The ISP is formulated as an 
optimisation problem and uses machine learning to help estimate action costs. While the ISP is designed for 
the SoS program, it is globally relevant to support transparent and informed conservation decisions in 80% 
of the world’s jurisdictions. In this presentation, we will present the tool and reflect on the lessons learned 
to design an agile conservation planning tool to best bridge the gap between science and implementation. 



 

Ecology and management of rhizomatous weeds in the wet tropics 
Ms Aakansha Chadha1, Prof Singarayer  Florentine1, Dr Kunjithapatham  Dhileepan2, Dr Kim Dowling1 

1Federation University Australia, Alfredton, Australia, 2Department of Agriculture and Fisheries, Biosecurity Queensland, 
Brisbane, Australia 

OPEN FORUM: INVASIVE SPECIES - Aakansha Chadha - Ecology and management of rhizomatous weeds in the 
wet tropics, November 23, 2021, 14:15 - 14:28 

Biography:  
An ambitious PhD scholar with demonstrated command of agriculture, botany and plant ecology. In-depth 
knowledge of weed management, coupled with excellent interpersonal skills to deliver research findings to 
address the issues in agriculture.  

Invasive species cause significant economic burdens to environment and agriculture sectors. Of particular 
concern is the rhizomatous weed Cyperus aromaticus (Navua Sedge), from the wet tropics of Queensland. 
Objective of this project was to understand its ecological traits and subsequently develop suitable 
management techniques for this group of weeds. Three lab and field-based experiments were conducted to 
understand the ecological behaviour of this species. The first experiment was conducted to determine the 
impacts of selected environmental factors on germination and emergence of seeds; the second experiment 
was conducted to understand the effect of rhizome fragments size and their burial depth on the 
regeneration ability of the species; while  the third experiment currently being conducted to understand the 
relationship between soil seedbank density of pastures infested with Navua Sedge and various climatic 
conditions, soil types, above-ground vegetation composition and infestation levels. Results show that Navua 
Sedge seeds require light to germinate and do not emerge from soil depths greater than 2 cm. Total 
emergence was positively correlated with length of rhizome fragment and negatively correlated with burial 
depth. Results of the soil seedbank study show that there is significant difference (p<0.05) between the 
number of Navua sedge seeds present in the infested and control plots and also in the top 0-5 cm and 5-10 
cm of soil. Results obtained from these trials will assist in developing suitable control approaches for this 
aggressive species as well as similar rhizomatous weed species. 



 

C3 & C4 grasses differ in their resource-acquisition strategies, while 
responses to drought are species-specific 
Mr Manjunatha H. Chandregowda1, Prof Mark G. Tjoelker1, Prof. Elise Pendall1, Prof Power Sally1 

1Hawkesbury Institute For The Environment, Western Sydney University, Richmond, Sydney, Australia 

OPEN FORUM: PLANT AND SOIL ECOLOGY - Manjunatha Chandregowda - C3 & C4 grasses differ in their 
resource acquisition strategies, while responses to drought are species specific, November 25, 2021, 17:22 - 

17:35 

Biography:  
I am a PhD student at HIE, WSU, Australia studying the interface of plants and soil. In particular, I am 
interested in the mechanisms that enable plants to adjust to changes in their growth environment.  

Plant species show a broad spectrum of plasticity in their root traits in response to soil water limitation, 
ranging from no change to shifts towards traits that enhance the acquisition of water and nutrients. 
Knowledge of these plant root trait correlations and associated trait plasticity under drought is crucial to 
sustaining grassland productivity under future, drier climates. Here, we investigated belowground responses 
to drought in four C3 and three C4 grasses and whether these explain aboveground responses during cool-
season drought, and post-drought recovery, in a well-replicated field manipulation experiment. We 
hypothesised that: 1) C3 and C4 functional groups differ in their belowground trait responses to drought: C3 
species shift their traits in line with a drought avoidance strategy and C4 species shift towards drought 
tolerance strategies; 2) post-drought recovery is associated with belowground carbon reserves in both 
functional groups.  
Root traits in C3 species were associated with higher values for specific root length, nitrogen and soluble 
sugar concentrations, while those in C4 species were more associated with higher mean diameter, tissue 
density and starch concentrations. During drought, plasticity in root traits in both C3 and C4 functional 
groups increased values for specific root length, root soluble sugars, root nitrogen and reduced root tissue 
density, which we interpret as a drought avoidance strategy. Aboveground productivity during drought was 
related positively with root soluble sugars, crown nitrogen concentrations and negatively with root tissue 
density and crown soluble sugars, and post-drought recovery was correlated positively with soluble sugars 
in roots and crowns. 



 

Invertivorous fishes and their foraging preferences can influence epifaunal 
productivity in a tropical fringing reef 
Mr Yi-Yang (Alex) Chen1, Dr. Rebecca Fox1 

1The Australian National University, Canberra, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
I am studying my PhD at ANU, working on the trophic links between reef fish and epifaunal invertebrates, and 
how they response to climate change. 

Reef fishes can be transient foragers across a mosaic of habitats. Previous studies have suggested that 
macroalgal meadows are important foraging grounds for reef fishes, with emerging evidence of macroalgae-
associated epifaunal invertebrates being a key food source for these invertivorous fish species. Here we 
explore the trophic links between epifauna and invertivorous fishes within a macroalgae-dominated fringing 
reef of Ningaloo Marine Park in Western Australia which are likely to have important implications for 
productivity of fish populations within tropical seascapes. At each seascape (back reef, nearshored 
macroalgal meadow and lagoonal macroalgal meadow), we documented the foraging microhabitat 
preferences and biomass of invertivorous fishes by conducting underwater instantaneous focal censuses 
with electivity analysis. We also collected macroalgae-associated epifauna from the same habitats and 
estimated levels of secondary productivity. A subset of the best models obtained through model selection 
was then used to predict variation in epifaunal productivity caused by the presence of invertivorous fishes. 
Despite invertivorous fishes here sharing a similar trophic guild, we found divergence in their microhabitat 
use. Most Labridae species preferred to forage within macroalgal canopies, while the Mullidae fed in sand 
and pavement areas. We also found that epifaunal productivity within macroalgal canopies was lower in the 
presence of labrids and higher in the presence of mullids, providing further evidence of their different 
foraging microhabitat preferences. By linking epifaunal productivity to the presence and foraging 
microhabitat preferences of invertivorous fishes, our study highlights an underappreciated trophic cascade 
within this critical marine habitat comprised by macroalgae and corals.



 

Save it or spend it: water budgets and hydraulic coordination to optimize 
photosynthetic gains 
Mr Shubham Chhajed1, Assoc Prof Brendan Choat2, Professor Ian Wright1 

1Macquarie University, Sydney, Australia, 2Hawkesbury Institute for the Environment, Western Sydney University, Sydney, 
Australia 

OPEN FORUM: PLANT TRAITS - Shubham Chhajed - Save it or spend it: water budgets and hydraulic 
coordination to optimize photosynthetic gains, November 23, 2021, 16:54 - 17:07 

Biography:  
I am a PhD candidate with Prof. Ian Wright at Macquarie University interested in all things plant 
ecophysiology. I am currently writing up my work on hydraulic-photosynthetic coordination in woody species 
and looking for postdoc opportunities in plant world. 

Australia is coming out of the most intense drought we have seen in the past two centuries. During such 
intensely dry conditions, xylem vessels in plants operate under high tension making them prone to 
cavitation (rapid phase change of water from liquid to vapour) thereby blocking water flow. This may lead to 
loss in capacity to conduct water in stems making them vulnerable to water limitation. In order to avoid 
such cascading effects, many plants store water in their tissues overnight. Internally stored water can 
contribute up to 50% of daily transpired water in some plants but in one sense it also makes water more 
costly as plants need to invest in dedicated storage tissues. 
We studied eighteen woody plant species at Castlereagh Nature Reserve in Sydney to investigate the role of 
water storage capacity in plant water dynamics. We found that species with higher storage capacity 
restricted loss in hydraulic conductivity to lower levels during daytime. This was independent of the native 
and maximum rates of sapwood-specific hydraulic conductivity in species. We also calculated a “hydraulic 
time constant” for these species which represents how plants coordinate water storage and flow rates in 
stems to effectuate a quick/delayed response to sudden changes in water demands. Plant species relied 
heavily on their stored resource to mitigate the deteriorating effects of water limitation making them more 
tolerant to prospective drought. This study highlights key water management strategies in plants that fill an 
important gap in plant water dynamics and photosynthetic coordination. 



 

OPEN FORUM: SOILS - Giancarlo Chiarenza - Standing on the shoulders of 
misdirected giants: are ecologists focusing on the wrong soil variables? 
Mr Giancarlo Chiarenza1, Prof Angela Moles1 

1UNSW Sydney, Sydney, Australia 

OPEN FORUM: PLANT AND SOIL ECOLOGY - Giancarlo Chiarenza - Standing on the shoulders of misdirected 
giants: are ecologists focusing on the wrong soil variables?, November 25, 2021, 16:30 - 16:43 

Biography:  
I am an Italian PhD Student at UNSW, studying large-scale plant-soil relationships. I graduated cum laude 
from the University of Bologna with a thesis on environmental botany. I am currently my School's 
postgraduate representative for the faculty of Science. 

People in different parts of the world speak different languages. Similarly, ecologists from different 
countries focus on different variables when studying soil. But do ecologists study different soil variables in 
different countries because the variables most closely correlated with plant growth vary around the world, 
or do people focus on different variables because that is what they have always done (historical 
contingency)? We identified the soil variables most tightly correlated with net primary productivity (NPP) 
and asked whether they were actually the most studied in each country. We found that pH was the 
strongest correlate of NPP in 23 countries, organic carbon in 7, nitrogen in 6, and phosphorus in only 1 (out 
of 36). However, only 29% of countries actually matched their most studied variable with the strongest 
correlate of NPP. On average, ecologists are only capturing 53% of the variation they could explain if they 
focused on the best soil variable. For example, in Australia, we have a long history of focusing on soil 
phosphorus. However, the strongest correlate of NPP in Australia is organic carbon (R2 = 0.32), followed by 
nitrogen (R2 = 0.31), then pH (R2 = 0.30), followed by phosphorus (R2 = 0.12). The early ecologists often had 
amazing ideas and made fantastic advances, but they did not have a lot of data available to them. While 
scientists need to build their knowledge on the “shoulders of giants”, we must be aware that some of these 
giants might have been looking in the wrong direction.



 

ADVANCES IN GENOMICS FOR ECOLOGY - Caroline Chong - Advancing 
genomics for threatened plant species management in the Northern 
Territory 
Dr Caroline Chong1, Brydie Hill1, Dr Catherine Nano1, Professor Michelle Waycott2 

1Northern Territory Government Department Of Environment, Parks And Water Security, Flora and Fauna Division, 
Australia, 2School of Biological Sciences, The University of Adelaide, Adelaide, Australia 

ADVANCES IN GENOMICS FOR ECOLOGY - Caroline Chong - Advancing genomics for threatened plant species 
management in the Northern Territory, November 26, 2021, 12:44 - 12:56 

Biography:  
Dr Caroline Chong has expertise in working in partnerships with researchers, government and industry to 
drive science to support decision-making.  Her background includes plant and seed biodiversity conservation 
research, threatened species management and landscape population genetics.  
 
 

Australia’s plant biodiversity is beset with wide-ranging threats and escalating population declines. 
Leveraging genomic information can identify critical populations at greatest risk and support decision-
making for ongoing threatened species management. Here, we synthesise studies of two threatened species 
that together exemplify many of the challenges associated with conservation planning in the Northern 
Territory. The first is a cryptic geophyte Typhonium species that is threatened by land development in the 
Darwin region. The second is the iconic Desert Quandong – a species that is highly prized by Aboriginal 
people and is in decline in the NT. Population management for the dual purposes of conservation and wild 
crop use require population genetic information such that diversity can be maintained. 
   
We applied phylogenomics using the Angiosperms353 target capture nuclear bait set to build a robust DNA 
identification methodology for the genus Typhonium in Australia; DArTSeq landscape population genomics 
to inform threatened species spatial conservation planning in the Darwin region; and MassARRAY® SNP 
genotyping to assess population distinctiveness and breeding potential in the Desert Quandong of central 
Australia. 
 
Phylogenomic and population genomic data imply the existence of a Typhonium species complex in the 
Darwin region. Diversity partitioning reveals differences in allelic composition at multiple hierarchical scales, 
informing genetic structuring and population irreplaceability in Typhonium. Targeted genotyping has proven 
highly effective in delineating population relationships in the Desert Quandong, informing on-ground 
management and species conservation planning in priority conservation areas. 



 

Investigating the diet of the white shark (Carcharodon carcharias) using 
DNA metabarcoding approaches 
Mr Zachary Clark1, Ms Jess Fish1, Dr Adam Miller1, Dr Paul  Butcher2 

1Deakin University, Warrnambool, Australia, 2NSW DPI, Coffs Harbour, Australia 

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - Zachary Clark - WITHDRAWN, November 26, 
2021, 14:28 - 14:41 

Biography:  
My name is Zach, I am a PhD student from Deakin University and I am researching Australian east coast white 
sharks, focusing on using emerging genetic tools such as metabarcoding, eDNA and SNPs to answer ecological 
questions.  

he white shark (Carcharodon carcharias) is a key apex predator essential to the functionality of temperate 
and sub-tropical marine ecosystems around the world. However, C. carcharias has suffered significant 
declines in recent decades, and effective conservation efforts are needed to protect C. carcharias 
populations and the ecosystems they support. Unfortunately, conservation management is complicated by 
increasingly frequent human-shark interactions and shark attacks globally, and a general lack of information 
on the species’ biology and ecology. In this study, DNA metabarcoding analyses of cloacal swabs from 167 
eastern Australian subadult C. carcharias individuals was performed to address current knowledge gaps 
around shark diet and feeding behaviour. Findings indicate C. carcharias diets to consist of a large variety of 
prey items including elasmobranchs, marine mammals, birds, and predominantly teleost fish. Statistical 
analyses revealed no effect of shark sex, size or sampling time, on diet composition, however, significant 
spatial effects were evident. In corroboration with previous research, this study suggests C. carcharias is a 
generalist, opportunistic feeder, with potential for some targeted predatory behaviour toward particular 
fishes. The information gained from this study offers new insights into marine trophic interactions in eastern 
Australia, the resilience of C. carcharias to environmental change, and the key prey species that support C. 
carcharias populations and could act as bioindicators of C. carcharias nearshore visitations. Overall, this 
study provides a valuable framework for guiding future management towards conserving C. carcharias 
populations and reducing risks of shark attack in Australian waters.



 

Rapid winter warming associated with major shifts in coastal fish 
communities 
Dr Nicholas Clark1, Dr James Kerry2, Associate Professor Ceridwen Fraser3 

1School of Veterinary Science, University of Queensland, Gatton, Australia, 2ARC Centre of Excellence for Coral Reef 
Studies, Townsville, Australia, 3Department of Marine Science, University of Otago, Otago, New Zealand 

OPEN FORUM: CLIMATE CHANGE - Nicholas Clark - Rapid winter warming associated with major shifts in 
coastal fish communities, November 25, 2021, 11:15 - 11:28 

Biography:  
Dr Nicholas Clark is a Lecturer in Molecular Epidemiology and an ARC DECRA Fellow at the University of 
Queensland's Spatial Epidemiology Laboratory. His research interests focus on developing iterative 
multivariate forecast algorithms for conservation and disease management purposes. 

Marine ecosystems are under increasing threat from warming water temperatures. Winter warming is 
occurring at a faster rate than summer warming for many ecosystems around the world, but most studies 
focus on the summer when assessing climate impacts on biodiversity. Here, we quantify how winter 
warming is associated with changing coastal fish community compositions in the Mediterranean Sea using a 
multivariate machine learning model that captures how biotic associations change with sea temperatures to 
influence the distributions of 215 fish species. Species’ associations are integral to the formation and 
maintenance of natural communities, but our model estimates that the effect of winter warming on these 
biotic associations will be on average four times greater than that of summer warming. Projections using 
future IPCC climate scenarios show that ~60% of the coastal Mediterranean Sea study area is expected to 
lose fish species by 2040. These impacts could have long-standing effects on resource management in the 
area, as heavily fished areas in the west are expected to experience diversity losses that could exacerbate 
current regime shifts linked to overexploitation. Our findings reinforce calls that the incorporation of 
seasonal effects will be critical for developing effective coastal fishery and marine ecosystem management 
policies.



 

Re-establishing soil fungal hyphal matrix proved critical for storm 
protection on coastal dune ecosystems 
Dr Annemarie Clements1 

1Anne Clements & Associates Pty Limited, North Sydney , Australia 

USING SOIL MICROBES TO RESTORE, REGROW AND REWILD - Annemarie Clements - Re-establishing soil 
fungal hyphal matrix proved critical for storm protection on coastal dune ecosystems, November 25, 2021, 

11:28 - 11:41 

Biography:  
Restoration ecologist utilising research for designing and implementing conservation programs as part of 
sustainable developments. Interests include re-establishment of native ecosystems, impacts of urban 
development on vegetation and soil, pattern analysis, effects of inundation and salinity on plant communities. 

Re-establishing the network of soil fungal hyphae proved to be essential for re-introduction of native dune 
species and critical for storm protection on wind-swept dunes. Post sand-mining, ecosystems consisted of 
loose sand grains around exposed roots of monostands of Chrysanthemoides monilifera (Bitou Bush). 
Subsequently, a 300 m3 storm-bite per metre of Magenta Beach was recorded in the 1974 storm event.  
 
Following Bitou Bush removal, dune reshaping, and erosion control, germinants of early coloniser Acacia 
sophorea failed to establish. At Magenta, windrows of native branches were used as sand traps providing 
carbon for fungi, and the pioneer species Spinifex sericeus was re-introduced as it is well adapted to sand 
burial and a known host for mycorrhizal fungi. Fungal hyphae initiating from roots extend out, binding to 
sand grain surfaces in their hunt for phosphorus. 
 
Two years after Spinifex introduction, its roots were found to harbour up to three fungal species, with 
Gigaspora sp. being the common endomycorrhizal species. The rates of fungal root infection on the 
reconstructed dunes (49%) approached that of the undisturbed native dunes (56%). Spinifex and associated 
fungal hyphae spread had successfully trapped sand, allowing germination and establishment of dune 
species. The sand volume of the reconstructed dunes continues to increase over time, and is able to 
withstand and recover from major storm events.



 

High temperature versus high vapour pressure deficit stress in Acacia 
aptaneura during drought-induced mortality 
Dr Jamie Cleverly1,2, Erin Rogers2,3, Andrew Chieng2, Wadeea Chaudhary2, Rachel Wong2, Emeritus Professor 
Derek Eamus2 

1TERN, James Cook University, Cairns, Australia, 2University of Technology Sydney, Broadway, Australia, 3Western Sydney 
University, Richmond, Australia 

OPEN FORUM: CLIMATE CHANGE - Jamie Cleverly - High temperature versus high vapour pressure deficit 
stress in Acacia aptaneura during drought-induced mortality, November 26, 2021, 12:07 - 12:19 

Biography:  
Dr Jamie Cleverly obtained their PhD in ecology (plant physiological ecology and community ecology), soil 
science and statistics at the University of Nevada Las Vegas.  Currently, Jamie is a Senior Research Fellow at 
James Cook University, and the PI for TERN’s Ecosystem Processes sites in central Australia—the Alice Mulga 
SuperSite—and the new Fletcherview Rangeland SuperSite in north Queensland.  Dr Cleverly’s research 
interests include the land–atmosphere exchange of carbon and water—and ecosystem ecology more 
generally, ecohydrology, ecophysiology, meteorology, climate, statistics and agronomy.  

Drought-induced tree mortality has become a common feature of the impact of climate change on 
ecosystems.  Initially thought to be a response to global warming, some have argued that mortality is due 
not to higher temperature per se, but to higher vapour pressure deficit (D).  However, testing this 
hypothesis in situ remains a challenge because high temperature and vapour pressure deficit stress are 
physically coupled.  In this eight-week study, we exposed seedlings of narrow-leaf mulga (Acacia aptaneura) 
to high temperature (36 °C, 31 °C at midday) and high D (3.2 kPa, 1.1 kPa at midday) in a full factorial design 
to disaggregate the effects of temperature and D on their physiology.  We confirmed that plants grown in 
high D experienced higher die-back and leaf drop, lower stem hydraulic conductance, lower photosynthetic 
rates, and lower specific leaf area than plants grown at low D.  Furthermore, plants grown at high 
temperature showed higher physiological activity and less stress than plants grown in low temperature (ie 
high temperature, low D > low temperature low D; and high temperature, high D > low temperature, low D), 
and this result was related to lower soil water content in the low-temperature treatment than at high 
temperature.  These results demonstrate (i) that D has a stronger effective impact on physiological activity 
and drought-induced mortality than high temperature alone, and (ii) that high temperature can have a 
perverse effect on plant mortality by inducing a reduction in overall transpiration and thereby minimising 
soil water loss and water stress. 



 

Restoring cultural burning within the mainstream rural fire management 
system by overcoming western cultural issues 
Ms Kylee Clubb2, Mr Rangi Clubb2, Dr Noel Preece1 

1Biome5 Pty Ltd, Atherton, Australia, 2Gambir Yidinji Cultural Heritage and Protection, ,  

PRACTITIONERS COLLABORATING TO RESTORE AND REWILD LANDSCAPES - Rangi Clubb and Jai Joseph - 
Restoring cultural burning within the mainstream rural fire management system by overcoming western 

cultural issues, November 22, 2021, 11:56 - 12:09 

Biography:  
We are Director and Coordinator of the Gambir Yidinji Indigenous organisation of the Wadjanbarra Tableland 
Yidinji Aboriginal Corporation. We are based in Atherton, and work from Torres Strait down to southern 
Australia. 

Restoring cultural burning has gained a lot of recognition in recent years, and has become really important 
since the catastrophic bushfires in south-east Australia in 2019-20. Cultural burning is one of the key ways of 
restoring and rewilding landscapes.  
 
There are impediments, however, that need to be overcome when working with Rural Fire Services and 
others such as National Parks services. Gambir Yidinji from the far north Queensland Atherton and Cape 
York region have recognized that we have to receive western style fire training and certification to even get 
to first base with the authorities, join Rural Fires as team members, work with firies and demonstrate that 
we know what we are doing. Then we have had to demonstrate best methods to re-establish 
cultural/traditional fires as taught by our elders, and show that these ways are effective and efficient. We 
have had to do some hot burns to reset the vegetation so that proper cultural burns could be done. Some of 
the country where we have worked has ‘needed a good burn’ when fuel buildup had been such that the 
country showed neglect.  
 
We are now working closely with Rural Fire services and National Parks rangers as contractors to do some of 
their necessary burning in more culturally appropriate ways. 



 

Impacts of early prescribed burning on granivorous finch site utilisation 
Ms Sydney Collett1, Dr Ian Radford2, Dr Tara Crewe3, A/Prof Hamish Campbell1 

1Charles Darwin University, Casuarina, Australia, 2Department of Biodiversity, Conservation and Attractions, Kununurra, 
Australia, 3Department of Lands and Forestry, Halifax, Canada 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY (3) - Sydney Collett - Impacts of early prescribed burning 

on granivorous finch site utilisation, November 25, 2021, 16:30 - 16:43 

Biography:  
Sydney is a PhD candidate in the College of Engineering, IT and Environment and the Research Institute of 
Environment and Livelihoods (RIEL). Her research is based in the East Kimberley region investigating the space 
use of three sympatric finch species. 

In northern Australia, land managers use prescribed burning to mitigate negative impacts of fire regimes 
and minimise high-intensity late-season wildfires. However, the way species directly respond to these 
practices is largely understudied, particularly the responses of a suite of threatened granivore species. Here 
I used VHF transmitters and an array of radio receivers deployed across 200 km² of the East Kimberley to 
understand the site utilisation of a threatened granivore species, the Gouldian finch. This site usage was 
overlaid with four years of fire scar mapping to assess if prescribed burning influenced the spatial use of 
savannas. PERMANOVAs were used to understand the influence of four fire variables - frequency of (1) any 
burn, (2) prescribed burns, 3) late dry season wildfires, and (4) time-since-last-fire on site use of Gouldian 
finches. Results showed that these finches preferred sites repeatedly burnt under prescribed fire 
management during the early dry season, compared to sites that remained unburnt or burnt under late dry 
season wildfire conditions. This study provides evidence that fine-grain patchy prescribed burning may 
benefit threatened Gouldian finches during the breeding season and the early to mid-dry season. The 
outcomes from this research will help to inform current fire management practices in northern Australia.



 

Have we abandoned Australia’s forests to catastrophic fire? 
Dr Simon Connor1,2, Dr Michela Mariani3,2, Associate Professor Michael-Shawn Fletcher4,2, Prof. David 
Bowman5, Professor Simon Haberle1,2, Dr Martin Theuerkauf6, Prof. A. Peter Kershaw7, Prof. Lesley Head4, 
Assoc. Prof. Janelle Stevenson1,2, Dr Annika Herbert1,2, Dr Yoshi Maezumi8 

1ANU School of Culture History and Language, Canberra, Australia, 2ARC Centre of Excellence for Australian Biodiversity 
and Heritage, Canberra, Australia, 3University of Nottingham, Nottingham, UK, 4University of Melbourne, Parkville, 
Australia, 5University of Tasmania, Hobart, Australia, 6University of Greifswald, Greifswald, Germany, 7Monash 
University, Clayton, Australia, 8University of Amsterdam, Amsterdam, Netherlands 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Simon Connor - Have we abandoned 
Australia’s forests to catastrophic fire?, November 26, 2021, 11:15 - 11:24 

Biography:  
Simon is a researcher in the Archaeology and Natural History group at the Australian National University. He 
specialises in using long-term ecological records to investigate questions of climatic, cultural and biodiversity 
change. He has a PhD from Melbourne University.  

The rising frequency and extent of wildfires in Australian forests has alarmed ecologists, traditional owners 
and the general public alike. Climate change is certainly a major contributor to these developments, but are 
we sure that other factors are not also to blame? Indigenous and historical narratives have suggested that 
the most flammable forests of south-eastern Australia were once much grassier than they are today. We 
present new modelling results that back up these narratives. We validated the REVEALS (Regional Estimates 
of Vegetation Abundance from Large Sites) model in the Australian context and applied it to reconstruct the 
pre-European vegetation of south-eastern Australia from fossil pollen records. Across most of the 
flammable sclerophyll forest zone, understorey shrubs were less prevalent prior to British invasion, while 
grasses were more abundant than they are today. This woody thickening has altered forest fuel structures 
by increasing fine woody fuels in the zone between the ground and canopy, thereby facilitating fire spread. 
In terms of ecological baselines, our data show today’s forests have shifted a long way from their pre-
European state. Widespread reintroduction of cultural burning is essential to control woody thickening. 
Doing so will help mitigate ecologically damaging fires and reinvigorate forest landscapes that were shaped 
by Indigenous peoples for millennia prior to European disruption. 



 

Comparison of charcoal extraction methods on an 800-year record from 
Lake Werri Berri, NSW 
Mr Mark Constantine1, Dr Scott Mooney1, Dr Xiaohong Zhu1, Dr Haidee Cadd2 

1University of New South Wales, School of Biological, Earth and Environmental Science, Sydney, Australia, 2University of 
New South Wales, Chronos 14C Carbon Cycle Facility, Sydney, Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Mark Constantine - Comparison of 
charcoal extraction methods on an 800-year record from Lake Werri Berri, NSW, November 26, 2021, 11:41 - 

11:54 

Biography:  
I'm interested in how humans impact their environments through time, particularly through intensification of 
farming and hunting/gathering. I researched intensification of rice agriculture for my MA in South Korea and 
now fire regime change in Australia for my PhD. 

The use of an oxidant is a common method for isolating charcoal from organic rich sediments, with the 
assumption that non-pyrogenic carbon is bleached, leaving charcoal unaffected. However, recent work 
(Constantine and Mooney, under review) showed that a commonly used method (4% bleach) degrades 
material charred below 400° C.  
Here we present a ~800-year fire history of Lake Werri Berri in Thirlmere Lakes National Park using five 
different extraction methods (Bleach, H₂O, NaOH) and apply FTIR spectroscopy to measure the Charring 
Intensity (CI see Constantine et al., 2021) of treatment groups to compare the how different methods affect 
not only the charcoal accumulation rate (CHAR) but also the type of charcoal (CI). 
Our results suggest the average particle size, area and count are all affected by choice of treatment, though 
some results are hard to interpret.  The harshest treatments resulted in both the smallest count and area of 
any of the treatment.  
Overall, we found that CHAR values were low until ~150 years BP when a large increase closely coincides 
with arrival of Europeans and the displacement of Indigenous people. CHAR then remains higher than pre-
European levels until ~20 years BP, when the largest peaks are present. Charring Intensity displays a slight 
decrease during the post-European period, suggesting lower fire intensity. The increase in CHAR and the 
decrease in CI is implies increased area burnt, but a decrease in intensity of fires after European settlement, 
suggesting a more complex story than is often presented through charcoal analysis alone. 



 

Impacts of locust control pesticides on the physiology and behaviour of 
the Central Bearded Dragon. 
Ms Isabella Contador-Kelsall1, Dr  Kimberly Maute1, Mr Paul Story2, Professor Grant C Hose3, Assoc Prof 
Kristine French1 

1Centre for Sustainable Ecosystem Solutions, University Of Wollongong, Wollongong, Australia, 2Australian Plague Locust 
Commission, Fyshwick, Australia, 3Department of Biological Sciences, Macquarie University, Sydney, Australia 

OPEN FORUM: BEHAVIOUR, PHYSIOLOGY AND MOVEMENT - Isabella Contador-Kelsall - Impacts of locust 
control pesticides on the physiology and behaviour of the Central Bearded Dragon, November 22, 2021, 

16:49 - 17:02 

Biography:  
I am an enthusiastic herpetologist and ecologist from Wollongong. I completed my undergraduate in Animal 
Veterinary Bioscience at USyd (Hons 1) and have since discovered the wonderful world of ecology, my favorite 
aspect is of course the fieldwork.  

Assessment of non-target impacts of pesticides used widely in agriculture and pest management rarely 
consider reptiles. Despite their integral role in all ecosystems, particularly arid ecosystems, reptiles are not 
included in risk assessments. Two pesticides commonly used in locust control are fipronil and fenitrothion. 
We used a field-based, ecologically relevant BACI design experiment in semi-arid NSW, to investigate the 
impact of these pesticides on basic ecological parameters of a common arid-zone lizard species, Pogona 
vitticeps. Before and after dosing, blood, physical activity, and body condition parameters were assessed. 
We found that fipronil-treated individuals moved at least 49% less than fenitrothion-treated and control 
lizards from 7 days after dosing through until the end of the experiment. Blood and body condition 
measures did not change significantly after exposure to both pesticides, however, other blood residues and 
biomarkers of exposure showed evidence of exposure remained for the entirety of our monitoring period. 
Our study provides novel insights into the impacts that common pesticides have on widespread lizard 
species. We show that an ecologically relevant low dose of fipronil alters the behaviour of P. vitticeps, which 
has the potential to impact longer term survivability. Persistence of both pesticides in the blood of all 
treatment lizards indicates they are unable to clear these toxins within a month of being exposed. This may 
be significant for compounding exposure and latent toxicity. These findings highlight the susceptibility that 
reptiles have to a selection of common pesticides and the inherent need for higher prominence in wildlife 
ecotoxicological research. 



 

Rewilding with invertebrates and microbes: tiny tools for ecological 
restoration 
Mr Peter Contos1 

1La Trobe University, Melbourne, Melbourne, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Peter Contos - Rewilding with invertebrates and microbes: tiny 
tools for ecological restoration, November 25, 2021, 17:25 - 17:30 

Biography:  
Peter Contos is a 2nd year PhD student at La Trobe University exploring how we can rewild whole communities 
of invertebrates and microbes during restoration to improve biodiversity, function, and ecosystem recovery.  

Restoration of degraded areas is now a central tool in humanity’s response to continued species-loss. More 
recently, “rewilding” keystone biota to restore ecosystems has come to the forefront of ecological 
restoration. However, the “little things that run the world”, i.e., invertebrates and microbes (or 
“minibeasts”) are consistently ignored in rewilding and restoration projects. My project aims to right this 
bias by testing the efficacy of rewilding whole communities of dispersal-constrained litter minibeasts during 
restoration. The rewilding event consists of transplanting litter with minibeasts in-situ from biologically rich 
remnant sites into depauperate revegetation sites. I expect this will rapidly increase biodiversity of both 
invertebrates and microbes. As diverse litter communities are crucial for efficient decomposition, I expect to 
see increases in the efficiency of leaf litter breakdown with increases in species diversity. Community 
sampling 3 years after the initial transplants indicate that specific groups are starting to respond to 
rewilding. Beetle communities have markedly increased in diversity in areas inoculated with remnant leaf 
litter. Furthermore, the rate of leaf litter decomposition (measured via leaf litter bags) initially increased in 
transplant areas, although this effect may have dropped off. Although a relatively simple concept, rewilding 
litter minibeasts has never been attempted and there are significant knowledge gaps surrounding the 
application and outcomes. Continued monitoring throughout the life of my project will be critical to 
understanding the long-term effect of this novel restoration tool. 



 

Can leaf traits explain variation in plant photosynthetic thermal tolerance? 
Dr Alicia Cook1, Dr Veronica  Briceño Rodríguez2, Dr Stephanie  Courtney Jones2, Ms Erin Rogers1, Ms Philippa 
Alvarez1, Ms Rosie Harris2, Professor León Bravo3, Adrienne Nicotra2, Dr Andy Leigh1 

1University of Technology Sydney, Sydney, Australia, 2Australian National University, Canberra, Australia, 3Universidad de 
La Frontera, Casilla, Chile 

OPEN FORUM: PLANT TRAITS - Alicia Cook - Can leaf traits explain variation in plant photosynthetic thermal 
tolerance?, November 23, 2021, 16:41 - 16:54 

Biography:  
Alicia Cook is a Research Associate at the University of Technology Sydney with a passion for how plants 
survive extreme conditions.  Currently researching the thermal tolerance of plants for the 'Living on the Edge' 
collaboration project. 

Increased temperature extremes potentially threaten plants species environmental distribution. Leaf 
morphological traits can moderate leaf temperatures by altering their thermodynamics. High leaf 
temperature is linked to higher photosynthetic heat tolerances; thus, leaf traits may help explain variation 
in tolerance found across environments.  
 
Photosynthetic heat tolerance has been suggested to increase with leaf mass to area (LMA) and associated 
traits, but there is uncertainty about whether these relationships are consistent across different 
environments. While cold origin plant species have leaf morphology adaptations associated with increased 
freezing tolerance, there is little known of the relationships of these traits with photosynthetic cold 
tolerance. Moreover, leaves can experience both high and low temperatures daily and, in long lived leaves, 
seasonally. Thus, differing leaf traits may contribute to tolerance of both thermal extremes and 
relationships may vary under thermally differing extreme environments. 
 
We measured leaf traits (size, LMA, thickness and water content), photosynthetic heat and cold tolerance, 
and the thermal tolerance breath (heat minus cold tolerance, TTB) of 24 desert and 22 alpine species 
growing in situ in field conditions. Our results suggest that trait variation is related to heat and cold 
tolerance. In particular, leaf size measures accounted for significant differences in cold tolerance in both 
biomes, which in turn contributed to TTB-trait relationships between biomes. While not all traits had 
significant relationships with photosynthetic thermal tolerances individually, their inclusion in models 
markedly improved the models’ explanatory power. 



 

Response, resilience and recovery: An endangered fire-sensitive endemic 
conifer and its relationship with fire 
Ms Sarah Cooley1, Associate Professor Michael-Shawn Fletcher1, Dr. Russell Drysdale1 

1School of Geography, Earth & Atmospheric Sciences, University of Melbourne, Melbourne, Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Sarah Cooley - Response, resilience and 
recovery: An endangered fire-sensitive endemic conifer and its relationship with fire, November 26, 2021, 

15:20 - 15:33 

Biography:  
Sarah Cooley is currently a PhD candidate at the University of Melbourne. Sarah's research aims to provide 
critical understanding of the response of fire-sensitive ecosystems in Tasmania to better inform 
management efforts to preserve threatened species in the future. 
 

Corresponding Author: scooley@student.unimelb.edu.au 
 
Lutruwita (Tasmania) hosts a number of the world’s last remaining stands of endangered ‘Gondwanan’ 
conifers. Among them is the range-restricted, long-lived, slow-growing, and hyper-fire sensitive Athrotaxis 
cupressoides (Pencil Pine).  Following the British invasion and the removal of Palawa people from their land, 
wildfires reduced the range of this species by ca. 50%, highlighting the tenuous position plants like this 
occupy in this overwhelmingly flammable landscape. The catastrophic impact of post-British invasion 
wildfires on Pencil Pine, which occurred before the effects of anthropogenic climate change, prompt an 
important question: how did this plant survive in a landscape managed for millennia with fire by the 
Palawa?  
 
To answer this question, we need data on the distribution and dynamics of Pencil Pine in space and time, 
before invasion by the British. My project applies palaeoecology and palaeoclimatology to this question. By 
targeting the history of Pencil Pine stands across the extant range of this species, I aim to understand the 
relationship between this species and fire, contributing to the discussion around the most appropriate way 
to manage this landscape into the future. 
 
Key words: Pencil Pine, palaeoecology, palaeoclimatology, Tasmania, Lutruwita, Palawa. 



 

Managing magpie geese in Northern Territory mango crops 
Dr Amélie Corriveau, Professor Stephen Garnett1, Professor Hamish Campbell 
1Charles Darwin University, Ellengowan Drive, Australia 

OPEN FORUM: BEHAVIOUR, PHYSIOLOGY AND MOVEMENT - Amelie Corriveau - Managing magpie geese in 
northern territory mango crops, November 22, 2021, 16:23 - 16:36 

Biography:  
Dr Corriveau moved from Canada, where she had a background in media, to study the movement ecology of 
Magpie Geese for her PhD, working closely with people for whom the geese are significant including hunters 
and mango growers.  

In  the late dry season, large numbers of magpie geese visit the well-watered grasslands and orchards of 
Darwin and its hinterland. This is also the season when mangoes ripen and magpie geese have developed a 
taste for the fruit. The farmers chase them off their crops but have had little research available to ensure 
their effort is effective. A three year study of the movements and diet of the geese found that birds come to 
Darwin from across the Top End. They are then largely stationary, with small daily movements between 
roosting trees, adjacent wetlands and nearby mango farms. However, such sedentary periods are 
interspersed with longer movements in the region to other sites with farms, trees and wetlands, so the 
geese chased today may not be the same as those chased tomorrow. However, although moist and sweet, 
mangoes contain little protein and most birds sampled also grazed legumes. Geese at wetlands distant from 
mango farms fed entirely on wetland sedges and grasses. The mobility research suggests that geese are best 
managed at a regional level by creating safe havens within the agricultural matrix with adequate food - 
farmers acting individually are unlikely to reduce losses significantly. Such safe havens are unlikely to affect 
the goose population size which depends on wet season rainfall. Farmers may be able to influence farm 
attractiveness by managing legume availability but that requires more research. Also important is economic 
research comparing the costs in incurred by the geese with the costs of discouraging them.



 

Reconnecting to River Research on Wadjuk Noongar Boodja with 
Traditional Owner 
Mx Vanessa Corunna1 

1Curtin University, East Victoria Park, Australia 

INDIGENOUS ECOLOGICAL KNOWLEDGE SYMPOSIUM - Vanessa Corunna - Reconnecting to River Research on 
Wadjuk Noongar Boodja with Traditional Owner, November 23, 2021, 12:37 - 12:50 

Biography:  
Vanessa is a Noongar woman from Perth with connections to Ballardong and Palyukl. Her research centres 
around Aboriginal Traditional and Contemporary Housing Issues in urban and rural Western Australia, 
Queensland and Northern Territory. 

Reconnecting to Rivers will develop a framework for establishing a genuine shared vision and a sustainable 
river systems management program, beginning with a pilot project that will be replicated in other 
catchments.  
Due to failures with managing rivers and waterways, particularly in urban areas, there are a number of 
threats to special and sacred water places. Ancient water knowledge learnt over millennia and community 
knowledge exists in Perth, but is too often overlooked due to failures with engagement and conservation 
frameworks. We are developing a framework in collaboration with Whadjuk Noongar Custodians, who have 
strong cultural or historic relationships with the catchment area, to demonstrate and document best 
practice in community engagement, historic research, and conservation planning.   
This framework is for Aboriginal custodians, local government, NRM groups, and land and water 
management agencies to follow best practice in the conservation of waterways that is replicable in other 
catchments. It will result in improved health of waterways and the surrounding lands, new engagements 
with river landscapes, and better coordination of Aboriginal and non-Aboriginal cultural and environmental 
heritage.  



 

On the use of biodesign and living architecture in designing equitable and 
regenerative cities 
Dr Olivier Cotsaftis1 

1RMIT University School of Design, Carlton, Australia 

PLANNING OUR FUTURE CITIES: HUMAN-NATURE CONNECTIONS, COEXISTENCE AND CO-DESIGN - Ollie 
Cotsaftis - On the use of biodesign and living architecture in designing equitable and regenerative cities, 

November 22, 2021, 14:15 - 14:28 

Biography:  
Dr Olivier Cotsaftis is a post-disciplinary designer navigating the spaces between presents, futures, fictions and 
realities. At RMIT University School of Design, his research addresses climate resilience and social innovation in 
more-than-human heterotopias. 

The year is now 2021 and more than half of the world’s population lives in urban areas. But while some are 
privileged enough to turn a blind eye to the realities of our contemporary world, over a billion are currently 
living in urban poverty, suffering the consequences of poor housing quality and lack of safe and readily 
accessible goods and services. Needless to say, all of us are also at the mercy of our unsustainable ways of 
living. In architecture and urban design alone, “buildings and infrastructures are responsible for at least 40 
per cent of all greenhouse gas emissions”, writes Ursula von der Leyen, President of the European 
Commission (2020). And with recent projections showing that global population growth combined with 
mass-urbanisation could add another 2.5 billion people to urban areas by 2050 (United Nations, 2018), the 
following questions beg to be asked. What will our cities of tomorrow look and feel like? How will they 
function? And how will they succeed? Speculative practices in biodesign and living architecture are well 
suited to address these questions. Instead of providing a response that fits squarely within the boundaries 
of existing systems of thinking, they help investigate alternative scenarios for our cities—and propose a way 
forward to mend our relationships with the natural systems supporting our existence. 



 

"Nefarious newcomers or appreciated arrivals? A reinforcement in the 
Greater Bilby (Macrotis lagotis)" 
Ms Brianna Coulter1, Dr Rebecca West, Professor Richard Kingsford, Ms Cassandra Arkinstall, Associate 
Professor Katherine Moseby 
1UNSW, Holmesville, Australia 

OPEN FORUM: MAMMAL ECOLOGY - Brianna Coulter - "Nefarious newcomers or appreciated arrivals? A 
reinforcement in the Greater Bilby (Macrotis lagotis)", November 22, 2021, 17:12 - 17:23 

Biography:  
I am a PhD student at the University of New South Wales, studying factors that influence translocation 
outcomes and genetic diversity of reintroduced bilby populations.  

Fragmented populations, including those existing in isolated ‘safe havens’ such as fenced reserves and 
offshore islands, face an increased risk of inbreeding. Translocations of animals to sites where conspecifics 
are present, otherwise known as a reinforcement, can be used as a tool to maintain or increase the genetic 
diversity of a population. The success of a reinforcement depends on the reinforcement animals surviving 
and reproducing without negatively affecting the conspecifics at the receiving site. 
 
We conducted a reinforcement at Arid Recovery, a fenced reserve in South Australia, to introduce new 
genetics to a population of greater bilbies (Macrotis lagotis) following drought-induced population decline 
to prevent inbreeding. We monitored the survival, weight, reproductive outcomes, and movement 
behaviour of resident animals for 6-weeks before the reinforcement and compared this to 8 weeks of 
monitoring after the reinforcement in resident and reinforcement animals. Movement behaviour of bilbies 
was monitored using VHF telemetry, which was combined with GPS for resident animals. 
 
While resident males gained more weight (+15.8%) than reinforcement males following the release (2.0%), 
all animals survived the duration of the study. Following the reinforcement, resident females utilised a 
smaller diurnal burrow range (5918 m²/day vs 1073 m²/day) and less unique burrows (26.6% vs 16.5 %). At 
3-weeks post-release, reinforcement females travelled further between diurnal burrows (1453 m) than 
residents (676 m).  
 
Short-term monitoring suggests the reinforcement animals successfully integrated into the population, 
indicated by the absence of mortalities and conception of young in both resident and reinforcement 
females following the translocation.  



 

Urban connectivity: Using expert elicitation to inform ecological 
connectivity in the ACT 
Dr Steph Courtney Jones2, Dr Melissa Snape1 

1Conservation Research - ACT Government, Acton, Australia, 2Conservation Research - ACT Government, Division of 
Ecology and Evolution, Research School of Biology, The Australian National University, Canberra, Australia 

OPEN FORUM: URBAN ECOLOGY - Stephanie Courtney Jones - Urban connectivity: Using expert elicitation to 
inform ecological connectivity in the ACT, November 23, 2021, 17:20 - 17:25 

Biography:  
I am a Research Ecologist working at Conservation Research, ACT government and at The Australian National 
University. My research examines the effect of environmental change on traits to community scale, and 
develops conservation tools and technologies in land management. 

Creating and maintaining habitat connectivity through Canberra’s urban space is important to conserving 
native plant and animal populations within the ACT. Careful planning decisions around future urban 
development and habitat restoration activities can help prevent significant impacts of habitat loss and 
fragmentation on our urban biodiversity and provide the best defence for wildlife against climate change.  
The urban connectivity project aims to deliver an interactive platform to guide planning, development and 
restoration decision making, and in turn support enhanced habitat connectivity for urban wildlife. To inform 
the habitat connectivity needs in the ACT, we use expert opinion for quantifying the connectivity needs of 
key species groups through a structure expert elicitation process known as the IDEA protocol. This 
information will feed into the development of a spatial planning tool that will broadly follow the “Linking 
Nature In The City” framework to map the basic structural and functional habitat requirements, dispersal 
capacity and functional barriers for key species groups to enable prioritised planning for current and future 
wildlife connectivity corridors. Alongside other ACT Government priority projects around Healthy 
Waterways, Urban Forests, Active Travel, and the use of Living Infrastructure to cool our city, this project 
aims to contribute to a prioritisation framework for the protection, conservation, and restoration of green 
spaces for biodiversity within our growing city. The implementation of this project longer term seeks to 
support the use of citizen science and the enthusiasm of our Canberra community to enhance the liveability 
of our city for both people and wildlife.



 

Soil seedbank development in a 23-year restoration chronosequence 
following smoke treatment 
Ms Ebony Cowan1,2, Dr Rachel Standish1, Dr Ben Miller3, Professor Neal  Enright1, Dr Joe Fontaine1 

1Murdoch University, Murdoch, Australia, 2Kings Park Science, Perth, Australia, 3Department of Biodiversity, 
Conservations and Attractions, Murdoch, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Ebony Cowan - Soil seedbank development in a 23-year 
restoration chronosequence following smoke treatment, November 26, 2021, 12:38 - 12:43 

Biography:  
I’m a PhD student at Murdoch University researching the resilience restoration projects following mining to 
fire, focussing on fire-prone banksia woodlands near Perth. I conduct fire and fire related treatments in a 
restoration chronosequence between three and 26 years.  

The ability of an ecosystem to persist following a disturbance (i.e. – ecological resilience) is a key component 
of successful ecological restoration. If restoration projects demonstrate resilience to distances typically 
experienced by intact analogue systems, this can promote long term persistence of biodiversity and 
ecosystem functioning in restoration projects. Despite ecological resilience being necessary for overall 
restoration success, responses of restoration projects to disturbances is hardly assessed. In nine sites 
ranging from 3-26 years after restoration of fire-prone banksia woodland near Perth, I conducted smoke 
tent treatments to assess the response of soil seedbanks to smoke. Smoke was used as seed germination is 
commonly broken by smoke for many banksia woodland species. Across all ages, 106 species from 35 
families germinated in both control and smoke treated plots. Increased density and richness were observed 
in smoke treated plots compared to control plots across all restoration ages. Annuals dominated in younger 
ages, while perennials were more common in the middle-aged and older sites. Younger sites were more 
similar to extant vegetation sites of the same age than older sites in terms of species present. These findings 
help to quantify the hidden resource below ground as extant vegetation does not predict composition of 
the soil seedbank. Because fire is the dominant disturbance type in this ecosystem, in situ seeds are integral 
to resilience. Thus, quantification of this attribute can help to predict the age at which a restored site 
becomes resilient to fire. 



 

Ian Cowie - Patterns of endemism in the flora of the Northern Territory 
and implications for management 
Mr Ian Cowie1, Dr Donna Lewis 
1Dept Environment, Parks & Water Security, Palmerston, Australia 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Ian Cowie 
- Patterns of endemism in the flora of the Northern Territory and implications for management, November 

26, 2021, 14:51 - 15:04 

Biography:  
Ian works at the NT Herbarium. His expertise is in threatened plant survey and assessment, botanical survey 
and plant taxonomy, with an extensive knowledge and field experience of the flora of the monsoonal parts of 
the Northern Territory and Timor-Leste. 

 
Australia’s flora is unique, with 85% of species endemic to the continent. The Northern Territory also 
presents a similar trend where around 18% of the Territory’s native flora is in fact endemic, including 820 
taxa (784 species and 36 subspecies). The Western Arnhem Land sandstone plateau supports the largest 
number of endemic taxa, with secondary centres in the MacDonnell Ranges area of Central Australia and in 
the Victoria River region. The number of known Northern Territory endemic species has increased by 120 
since 2006, reflecting both additional flora survey work and a better taxonomic understanding of the 
Territory’s relatively poorly known flora. 
 
We present a novel approach by analysing the fine scale distribution of taxa endemic to the Western 
Arnhem Land sandstone plateau. Clusters of taxonomically disparate, restricted-range endemics with similar 
distributions were identified as coinciding with a number of sandstone ‘outliers’ or specific geographic 
areas. The greatest concentration of these taxa was along the north-western margin part of the plateau 
where it has the greatest topographic relief and is most fragmented. Within a number of the larger genera, 
taxa showed both allopatric and sympatric distribution patterns. These patterns are interpreted as 
reflecting reproductive isolation and speciation through both geographic isolation and niche specialisation 
(e.g. habitat, flowering phenology, pollinators). Implications for management are also discussed. 



 

An overview of the first national land account for Australia 
Dr Alison Cowood1, Mr Peter Meadows2, Terry Hills1, Ms Alison Yardley2, Dr Penny Johnson2, Ms Lisa Green2, 
Mr Jonathon Khoo2, Ian Towers1, Dr Jane Stewart1, Norman Mueller3, Belle Tissott3 

1Department of Agriculture, Water and the Environment, Canberra, Australia, 2Australian Bureau of Statistics, Canberra, 
Australia, 3Geoscience Australia, Canberra, Australia 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Alison Cowood - An overview 
of the first national land account for Australia, November 23, 2021, 15:10 - 15:15 

Biography:  
Dr Cowood is a data and analytics specialist within the Environmental-Economic Accounts Section of the 
Department of Agriculture, Water and the Environment. Applied environmental research background 
including data integration, multi-criterial and spatial analysis, tool development towards decision support and 
NRM.  

The first national land account for Australia was released by Australian Bureau of Statistics (ABS) in June 
2021. The account was developed consistent with the United Nations System of Environmental-Economic 
Accounting (EEA) framework, adjusted for the Australian context as an activity under the multi-jurisdictional 
endorsed EEA National Strategy and Action Plan.  
 
The account was produced by a multi-agency team and based on user need assessments, stakeholder, 
expert, scientific and governance inputs, including National Committee for Land Use and Management 
Information. Authoritative spatial data characterising land cover, use and tenure, alongside non-spatial land 
value, are integrated at a common resolution and aggregated to hierarchically nested reporting boundaries. 
The reporting, representing the 2010-11 and 2015-16 financial years, is presented in a series of standardised 
tables alongside interpretation of key statistics and findings for individual states and territories as well as 
the nation. Additional to the framework guidance, cross-tabulations and combined presentations with key 
socio-cultural indicators (e.g. population, employment, economy) are provided to demonstrate the utility of 
consistent integrated accounts data. This element is being prepared using enhanced visualisation tools to 
accommodate a range of preferred formats and enabling further investigation by end users. The ABS and 
development team are committed to producing ongoing national land accounts, seeking to increase 
awareness and receptive to feedback to facilitate continual improvement.  
 
The integration of this work with other accounts (e.g. economic, water, agriculture, ecosystem) creates the 
potential to overcome disparity in analytics and reporting, advancing the ability to support complex multi-
disciplinary decision making and management. 



 

Learning from 'lizard traps': Walking together to care for granite country 
Ms Susie Cramp1, Mrs Sheila Murray, Ms Lynette Knapp, Mr  Harley Coyne, Mr  Aiden Eades, Dr Alison Lullfitz, 
Dr  Peter Speldewinde, Professor Stephen Hopper 
1Uwa Albany, Albany, Australia 

INDIGENOUS ECOLOGICAL KNOWLEDGE SYMPOSIUM - Susie Cramp - Learning from 'lizard traps': Walking 
together to care for granite country, November 23, 2021, 11:28 - 11:41 

Biography:  
Susie Cramp is a PhD student at UWA Albany, situated on Menang Country. In collaboration with Traditional 
Custodians from Menang, Wilmen and Badimia countries, her work looks at the interplay between culture, 
biodiversity and conservation on granite outcrops. 

Granite outcrops, globally, are ecologically and culturally important and face many threats. The Southwest 
Australian Floristic Region, a Global Biodiversity Hotspot, has been home to Aboriginal peoples for at least 
48,000 years, yet Aboriginal voices are rare in natural resource management of this area. Propped-up rock 
slabs constructed by Aboriginal Peoples for catching edible reptiles (‘lizard traps’) are a common and 
widespread cultural component of the south west Australian landscape that to date have been largely 
overlooked. Here we share the results of a literature review of these structures and in-depth TEK from three 
south coast Elders. The published literature contained minimal Traditional Ecological Knowledge and much 
speculation. Lizard traps were often described as reptile habitat and specifically ‘not traps’, yet only two 
more recent publications tested these assumptions. All records were located within southwest Western 
Australia, including over 315 lizard traps across Noongar, Yamaji and Ngadju countries. Nine papers 
expressed concern over threats to lizard traps, but none included any quantitative data. Elder co-authors 
explained that startled reptiles would run beneath a lizard trap, be surrounded by people, and extracted. 
Elders said more conversations about the name ‘lizard trap’ are required, as they are not a trap in the 
traditional sense. They do not restrain or contain animals and they provide reptiles with shelter from aerial 
predators, and opportunities for basking, shade and foraging. Further cross-cultural ecological studies are 
required to document, understand and protect these structures, and the Traditional Ecological Knowledge 
and biodiversity that they sustain.



 

De-paving paradise: replacing parking with green space 
Mr Thami Croeser1 

1RMIT , ,  

PLANNING OUR FUTURE CITIES: HUMAN-NATURE CONNECTIONS, CO-EXISTENCE AND CO-DESIGN  - Thami 
Croeser - De-paving paradise: replacing parking with green space, November 22, 2021, 14:57 - 15:10 

Biography:  
Thami Croeser is an urban planner working in urban green infrastructure planning. He is completing a PhD in 
the RMIT ICON Science group. 

Cities have historically dedicated very large areas of space to parking. As we seek to re-introduce nature to 
urban areas, it is becoming difficult to find space for new urban green space. Could we use redundnant 
parking spaces to bring nature back to our city streets? 
 
This Melbourne-based study maps the extent of redundant parking, presents a  boidiversisty-friendly design 
that could correspond to the thousands of spaces we detect, and models the benefit of converting these 
parking spaces to green space in terms of ecological connectivity, stormwater management and canopy 
cover. 



 

Victorian Ecosystem Account for the Great Ocean Road 
Mr Phil Cryle1, Mr Charlie Showers, Mr Ziggy Gelman, Ms Louise Prossor 
1DELWP, Melbourne, Australia 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Phil Cryle - Victorian 
Ecosystem Account for the Great Ocean Road, November 23, 2021, 14:58 - 15:03 

Biography:  
Phil’s an experienced economist specialising in economic appraisal and valuation. He’s worked in the private 
and public sectors in the UK and Australia, producing environmental-economic accounts /  natural capital 
analysis for UK, Australian, Victorian Governments, European Commission, water/forestry corporations, 
NGO’s. 

The Great Ocean Road (GOR) captures some of Victoria’s most beautiful and rugged coastline, including 
national tourism attractions such as the Twelve Apostles. In 2018, the Victorian Government released the 
GOR Action Plan which set out a commitment to protect the iconic coasts, parks and scenic landscapes 
along the road through the creation of a new GOR Coast and Parks Authority. Included within this action 
plan was a commitment to develop an environmental-economic account for the GOR that would provide 
the new authority with an evidence base to inform its strategy, planning and investment decisions. 
 
This short ESA presentation will present the results from the GOR account developed by DELWP and 
summarise the prospective use of this information. This will include a summary of the information and 
analysis underpinning the sub-accounts on ecosystem extent and condition as well as the physical and 
monetary provision of ecosystem services within the GOR Coast and Parks area. A particular focus will be on 
the approach to condition account development and the opportunities for future scientific / economic 
research to improve how this account can be used to inform policy / management decisions by providing 
information on the link between ecosystem condition and the capacity to deliver socio-economic outcomes.  



 

Science, Collaboration and Curation - the Mulligans Flat Woodland 
Sanctuary Journey 
Dr Jason Cummings1, Professor Adrian Manning, Mr Simon Stratford, Miss Millie Sutherland Saines, Dr Rosie 
Cooney, Ms Claire Wimpenny, Mr Stuart Jeffress 
1Woodlands & Wetlands Trust, ,  

PRACTITIONERS COLLABORATING TO RESTORE AND REWILD LANDSCAPES - Jason Cummings - Science, 
Collaboration and Curation - the Mulligans Flat Woodland Sanctuary Journey, November 22, 2021, 13:00 - 

13:13 

Biography:  
Jason is a Churchill Fellow with 10+ years’ CEO experience leading not-for-profit conservation organisations in 
Canberra.  

What started as a collective of conservation activists protecting an area of woodland in the north of 
Canberra has blossomed into a Sanctuary where collaboration and community engagement are central to 
restoring and re-connecting people and nature.  It didn't happen overnight, but rather has grown slowly, 
building off a long-term ecological experiment, layers of species reintroductions, community outreach and 
innovative management have demonstrated the art of the possible.  Collaboration has been fundamental to 
the Sanctuary's achievements - at every level - from researchers working with conservation managers to 
locals volunteering on fence patrols to tourists visiting for night tours.    
 
Our original intention was to re-build a box gum grassy woodland per the 1750's model, an ecological 
restoration project.  However our thinking and learning has evolved, we now accept that is impossible, and 
instead we are aiming to optimise biodiversity by curating the best possible woodland ecosystem of the 
future. Community engagement builds our social license to do more.  
 
Our recently published Sanctuary Strategy lays out a 25-year vision, with a strong emphasis on 
strengthening partnerships, embedding Ngunnawal cultural practices in Sanctuary management, continuing 
to build a box gum woodland food web, following wildlife beyond the fence, and seeking to continue to 
inspire others to join our positive conservation agenda.   
 
The Sanctuary's development has been expedited immensely by generous knowledge sharing from 
Zealandia in Wellington, and in a similar vein we look forward to sharing what we can to help others on 
their collaborative conservation journeys. 



 

Harnessing soil microbial communities to improve restoration success in 
arid ecosystems 
Mr Frederick Dadzie1,2, Professor Angela T Moles2, Todd E. Erickson3, Dr Miriam Muñoz-Rojas1,3 

1Centre for Ecosystem Science, School of Biological, Earth and Environmental Sciences, UNSW Sydney, NSW 2052, 
Australia, Sydney, Australia, 2Evolution & Ecology Research Centre, School of Biological, Earth and Environmental 
Sciences, UNSW Sydney, NSW 2052, Australia., Sydney, Australia, 3School of Biological Sciences, University of Western 
Australia, Crawley, 6009 WA, Australia., Perth, Australia 

USING SOIL MICROBES TO RESTORE, REGROW AND REWILD - Frederick A. Dadzie - Harnessing soil microbial 
communities to improve restoration success in arid ecosystems, November 25, 2021, 11:54 - 12:05 

Biography:  
My name is Frederick Dadzie. I am a Ph.D. student at UNSW. My research is focused on using native 
microorganisms to improve degraded arid ecosystems. I have Dr. Miriam Munoz-Rojas and Professor Angela 
Moles as my amazing supervisors. 

Seed-based restoration methods have had many failures – especially in disturbed arid lands. In this study, 
we asked whether returning native microbial communities to severely disturbed arid lands would enhance 
soil functionality and subsequently improve plant establishment. We transferred native bacteria and 
cyanobacteria in extruded pellets containing seeds of Triodia epactia and Acacia inaequilatera to a 
reconditioned mine soil. Soil C, N content, and microbial diversity were used as indicators for soil 
functionality. We found that relative to the control, soil C content was unaffected by the inoculation of 
either bacteria or cyanobacteria or a combination of both taxa. However, soil N content was significantly 
improved by bacteria inoculation. Despite improving soil N, the microbial composition of bacteria 
inoculation was similar to the microbial composition of uninoculated soils, suggesting that the inoculated 
bacteria may not have survived. In comparison, cyanobacteria treatments showed higher chlorophyl “a” 
content signifying their survival. We also found that neither inoculating bacteria or cyanobacteria alone 
significantly affected the diversity of the resident microbial communities. However, inoculating soils with a 
mix of bacteria and cyanobacteria significantly increased the microbial diversity. Overall, the effect of 
microbial inoculation on A. inaequilatera growth was significantly improved relative to the control. 
However, microbial inoculation on T. epactia growth was unaffected. In conclusion, we show that improving 
the soil conditions by returning native microorganisms to disturbed lands can improve soil functionality and 
have positive consequences for some target species in ecosystem restoration.



 

Identifying seagrass-sediment-light thresholds for effective seagrass 
restoration in Western Port, VIC, AUS. 
Mr Oliver Dalby1, Mr Peter Macreadie2, Mr Rhys  Coleman3, Mrs Emma  Jackson4, Mr Perran  Cook5, Mr Craig 
Sherman1 

1Deakin University, Waurn Ponds, Geelong, Australia, 2Deakin University, Burwood, Melbourne, Australia, 3Melbourne 
Water, Melbourne, Australia, 4Central Queensland University, Gladstone, Australia, 5Monash University, Melbourne, 
Australia 

TAILORED RESTORATION RESPONSE: PREDICTIONS AND GUIDELINES FOR COASTAL WETLAND RENEWAL 
USING ECOLOGICAL THEORY AND DATA - Oliver Dalby - Identifying seagrass-sediment-light thresholds for 

effective seagrass restoration in Western Port, VIC, AUS., November 23, 2021, 12:17 - 12:30 

Biography:  
Oliver is a PhD student at Deakin University, VIC, researching how to improve the restoration and 
management of Zostera muelleri seagrass ecosystems within Western Port, VIC, through the integration of 
geostatistical analyses and field assessments. 

Seagrasses are an ecologically important, spatially declining ecosystem that exhibits close association with 
their local environment. Presence and persistence of seagrass ecosystems is largely dependent on suitable 
environmental conditions and ecological feedback loops that maintain a seagrass dominated stable state. 
Where environmental conditions change (either naturally or anthropogenically) feedback loops can switch 
to maintain an alternative stable state (e.g. from seagrass to bare sediment). The identification of 
thresholds supporting different alternative stable states is of utmost importance to ecological managers and 
restoration practitioners looking to i) maintain existing seagrass populations or ii) restore previously lost or 
degraded populations.  
Here we identify ecological thresholds associated with the seagrass-sediment-light feedback across density 
classes of the intertidal seagrass Zostera muelleri within Western Port, VIC, AUS. Results identified 
significant influences of seagrass density and 3D structure on sediment retention, accretion and 
resuspension rates, and available light for photosynthesis. Results also identified abrupt ecological 
thresholds between dense seagrass meadows and denuded meadows, providing insight into the 
environmental management of extant seagrasses across Western Port. Further, density thresholds 
identified here can be used as minimum planting densities for future restoration efforts to maximise the 
facilitation of favourable feedback loops and enhance restoration success.   



 

Feral cats on the Tiwi Islands: a threat to country and culture 
Dr Hugh Davies1, Tiwi Land Rangers2, Ms Georgina Neave1, Dr Brett Murphy1 

1Charles Darwin University, Darwin, Australia, 2Tiwi Resources, Darwin,  

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Hugh Davies - Feral cats on the Tiwi 
Islands: a threat to country and culture, November 22, 2021, 12:53 - 13:06 

Biography:  
Dr. Hugh Davies is a research associate at Charles Darwin University. Hugh works closely with the Tiwi Land 
Rangers to better understand how fire and feral animals impact native mammals on the Tiwi Islands. 

Feral cats remain one of the biggest threats to Australian animals. Importantly, the impacts of feral cats can 
go beyond the ecological and pose a significant threat to the expression of Aboriginal culture. On the Tiwi 
Islands, traditional food sources (i.e. bush tucker) remain an important part of Tiwi diet and provide healthy 
food options, while hunting activities reinforce traditional authority structures and facilitate the passing on 
of the traditional knowledge. Feral cats pose a significant threat to important Tiwi bush tucker species, 
including possum, bandicoot and goanna. If feral cats drive these species to extinction, there will be 
significant impacts on Tiwi culture. Since 2015, we have aimed to increase our understanding of feral cat 
populations on the Tiwi Islands, using targeted surveys with camera traps. We have demonstrated large 
variation in feral cat activity and density across the islands. Interestingly, feral cat density on Bathurst Island 
remains extremely low. This variation in feral cat populations appears to be driven by the severity of 
disturbance regimes: cats are more abundant where high-severity fires are most frequent and abundance of 
feral herbivores (buffalo and horse) is greatest. Our findings suggest that moderation of disturbance 
regimes via fire management and feral herbivore control might help mitigate the impacts of feral cats on 
native wildlife and help protect Tiwi animals for future generations. 



 

Thinking like an ecologist: Pivoting field-based learning to an online 
environment to enhance student learning 
Dr Yvonne Davila1, Dr Brad Murray1 

1University of Technology Sydney, Sydney, Australia 

RENEWAL OR REIMAGINATION? WHAT WE LEARNED TEACHING ECOLOGY IN UNUSUAL TIMES - Yvonne 
Davila - Thinking like an ecologist: Pivoting field-based learning to an online environment to enhance student 

learning, November 25, 2021, 15:40 - 15:53 

Biography:  
Yvonne Davila is a Senior Lecturer in the Faculty of Science, University of Technology Sydney. She is educator 
and learning designer, and an ecologist by training. Yvonne’s interests include student-centred learning, 
developing inclusive science curricula and pollination ecology. 

Authentic learning and assessment tasks in undergraduate ecology courses, such as field sampling and data 
analysis, allow students to explore key concepts in the context of real-world problems. In the subject 
Biodiversity Conservation, students learn how to apply evidence-based, ecological science and skills to 
become experienced practitioners in the conservation of native biodiversity. This third-year subject usually 
has field-based learning experiences. However, with the recent necessary pivot to remote-learning, we 
promoted the concept of 'thinking like an ecologist’ where students learn and apply a wide range of skills in 
the ecologist tool-kit to address conservation issues. Aligning with the learning objectives, we developed 
new online resources and a virtual field trip to support students’ learning of: species identification at 
multiple levels using photographs and online ID tools; management and analyses of pre-collected raw 
datasets; analyses of pollination network data using an R-based web app that we developed; interpretation 
of results; and an understanding of how their findings relate to conserving biodiversity. We replaced the 
final theory exam with ongoing skills development quizzes, which was enthusiastically embraced by the 
students. The new online resources continue to support students who cannot attend on-campus classes. 
We learned that pivoting to online learning led to a re-evaluation of how we take a student-centred 
approach to teaching the range of ecological skills desired by employers. As ecological methods increasingly 
use remote survey techniques and citizen science to generate large pre-collected datasets, our graduates 
will be better equipped to work with these data in ecological contexts.



 

The conservation challenge of protecting recently discovered 
subterranean wetlands and stygofauna in northern Australia 
Professor Jenny Davis1 

1Research Institute fior Environment & Livelihoods, Charles Darwin University, Casuarina, Australia 

OPEN FORUM: DECISION MAKING TOOLS AND SCIENCE COMMUNICATION - Jenny Davis - The conservation 
challenge of protecting recently discovered subterranean wetlands and stygofauna in northern Australia, 

November 26, 2021, 14:41 - 14:54 

Biography:  
Professor Jenny Davis contributes to freshwater ecology and management as a researcher, a university 
teacher and a PhD supervisor. Her research investigates the patterns and processes that support surface and 
groundwater-dependent waterbodies and the persistence of aquatic biota and refugia.  

Karst and other subterranean systems are recognised worldwide for the uniqueness of their hydrological 
and ecological  processes and the endemic species they support. The importance of protecting and 
conserving subterranean karst wetlands was recognised by the 1996 Ramsar meeting (CoP6) and guidelines 
for identifying karst and other subterranean aquatic systems were provided at the 1999 meeting (CoP7).  
The recent discovery of stygofaunal assemblages in the subterranean environments of the karstic Tindall 
Limestone aquifer in the Northern Territory revealed the presence of multiple new species, predominantly 
Crustacea, all endemic to the aquifer. This system likely constitutes an evolutionary refugium - a permanent 
groundwater-dependent habitat that supports rare and endemic species that have persisted over millennia.  
Molecular analysis of a predatory species at the top of the subterranean foodchain, a blind and colourless 
shrimp, Parisia unguis, previously described from caves within the region, revealed low genetic divergence 
across a geographic distance of ~300km.  This range is likely to be extended with further sampling.  This 
finding supported previous studies, undertaken with environmental tracers, that this karstic system is a 
highly connected aquifer. The connectedness of the aquifer indicates a significant risk from contamination 
by pollutants. Historically, groundwater use within the region has been low, mainly supporting remote 
settlements and the pastoral industry. However, an emerging shale gas industry (involving fracking) and 
proposed intensive agricultural and horticultural developments, indicate that maintaining the quantity and 
quality of the groundwater resource that supports these subterranean systems and their stygofauna will be 
both important and challenging.



 

Dietary analysis implies only moderate urchin predation by eastern rock 
lobsters (Sagmariasus verreauxi) 
Mr Jeremy Day, Mr Daniel Swadlling, Dr Nathan Knott, Professor David Ayre 
 

OPEN FORUM: MARINE ECOLOGY - Jeremy Day - Dietary analysis implies only moderate urchin predation by 
eastern rock lobsters (Sagmariasus verreauxi), November 23, 2021, 14:15 - 14:27 

Biography:  
I completed my undergrad at James Cook University, Townsville (2017) before working in industry as a skipper, 
scientific diver and research assistant. I completed Honours at University of Wollongong (2020) and am 
undertaking my PhD at University of Newcastle, Ourimbah. 

Worldwide, lobsters are considered important predators of macroalgae-consuming urchin species, but  
this has not been tested for Australia’s common lobster, the eastern rock lobster (Sagmariasus verreauxi).  
We predicted that the abundant  urchins,  the  long-spined  urchin  (Centrostephanus  rodgersii)  and  the  
short-spined  urchin  (Heliocidaris erythrogramma), would form substantial components of lobster diets. To 
test this hypothesis, we examined 115 lobster stomachs  from  9  locations  and   
conducted  14  feeding  trials,  in  which  lobsters  were  offered  either  urchin  species. Dissections revealed 
various stomach items, with detritus (51%), bivalves (34%), gastropods (28%) and algae (26%) occurring 
more frequently than urchins (19%). Urchin spines were found in 22  
lobsters that ranged in size from 91- to 124-mm carapace length, with all individuals containing H. 
erythrogramma spines and C. rodgersii spines observed only once. During feeding trials, seven urchins were 
consumed. Four H. erythrogramma were eaten on Day 1, whereas one was not eaten until Day 11. Two C. 
rodgersii were eaten on Days 2 and 10. Only three of the six lobsters observed to eat urchins ingested 
spines. Together, these data show that S. verreauxi is a generalist predator that consumes urchins, 
although, because urchins could be eaten without ingesting spines, future studies are needed to assess the 
importance of urchins as dietary items for S. verreauxi, and hence the potential for lobsters to control sea 
urchin in NSW 



 

Does burning reduce fuel loads and fire risk? Or simply create a grass fire 
cycle? 
Ms Merinda Day-Smith1 

1La Trobe University, Bundoora, Australia 

OPEN FORUM: FIRE ECOLOGY - Merinda Day-Smith - Does burning reduce fuel loads and fire risk? Or simply 
create a grass fire cycle?, November 23, 2021, 12:27 - 12:32 

Biography:  
Merinda is La Trobe University, Bachelor of Science graduate and is now completing her Masters by research. 
She has a deep interest for uncovering drivers of ecological change and Fire Ecology. 

 
The tropical savannas of northern Australia are characterised by their monsoonal climate and their 
propensity to burn. The latter is a concern to land managers, so they are incentivised to burn land 
frequently and early in the dry season with the idea that doing so will reduce fuel loads and therefore, the 
risk of wildfire later in the season. However, there is an emerging concern that burning so frequently could 
be promoting flammable grass species, perpetuating a grass-fire cycle. This study investigates the influence 
that fire regimes have on understorey fine fuel loads from an 18-yr manipulative experiment conducted in 
the Northern Territory, Australia.  
The findings indicated implementation of long-term fire regimes did not have a significant effect on fuel 
loads and there was no correlation between fuel and fire regime over time. Despite annual burning, fuel 
load accumulation trends were no different to those in the sites without fire for 18 years. However, over the 
experimental period, grass composition shifted significantly. The grass family, Andropogoneae -a well-
known highly flammable family- became dominant in the system.  
The results will assist in mapping the role of the grass-layer and how grass species can drive fire behaviour, 
shape communities and further provide an opportunity to understand changes in fire behaviour in savanna 
ecosystems. This may provide evidence imperative to making informed conservation and land management 
decisions in savanna systems of Australia. The presentation will incorporate video media of the burning 
experiment as well as a poster. 



 

Protecting threatened species and ecological communities before and 
during bushfire: Learning from the 2019/20 fires 
Dr Kelly de Bie1, Ms Kaye  Currey1,2, Professor Stephen Garnett2, Professor Brendan Wintle1, Dr John 
Woinarski2, Dr Libby Rumpff1 

1University Of Melbourne, Parkville, Australia, 2Charles Darwin University, ,  

OPEN FORUM: ECOLOGICAL IMPACT OF THE 2019/2020 MEGAFIRES - Kelly de Bie - Protecting threatened 
species and ecological communities before and during bushfire: Learning from the 2019/20 fires, November 

22, 2021, 12:46 - 12:58 

Biography:  
Dr Kelly de Bie is a Research Fellow in SEFS, University of Melbourne. She is a conservation scientist who 
partners with government agencies and land managers to incorporate social, economic and cultural values 
and utilise evidence-based decision-making practices. 
 

The catastrophic fires of 2019/20 tested the capacity of people and systems to conserve biodiversity. With 
large bushfires likely to become more frequent in the Australian landscape, documenting and learning from 
the recent experience is critical.   
 
This project aimed to learn from the practices and experiences of the 2019/20 fire season.  We used an 
online survey and semi-structured interviews with conservation managers and fire operations staff to 
identify what is required to improve outcomes for biodiversity during future large fire events.   
 
Results identify where and how pre-fire planning informed action, including limitations and possible 
improvements.  We explored the various challenges for protecting biodiversity during fire operations and 
identified aspects that helped the targeted protection of conservation assets.   
 
This research highlights the importance of i) having plans and actions in place to increase the resilience of 
our ecological landscape before wildfire events, and ii) having plans and actions that can be implemented 
during wildfire events. Of particular importance is the need for formal representation of biodiversity 
interests in Incident Management teams, to facilitate the availability of accessible, readily interpretable and 
relevant ecological data, and champion protection of conservation assets. There is also need for more 
adequate resource provision for actions to help safeguard conservation assets.  Overarching all  is the 
necessity for the protection of conservation assets to be incorporated into relevant emergency 
management structures, codes of practice, frameworks, regulations and legislation, to ensure the 
protection of biodiversity during fires is standard best practice, rather than the exception. 



 

Escalator to extinction: predicted community response to an uphill 
elevational shift in the Wet Tropics 
Mr Alejandro De La Fuente1, - Ben Hirsch1, Prof Andrew Krockenberger1, Associate Professor Lucas Cernusak1, 
Professor Stephen Williams1 

1James Cook University, James Cook University, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Alejandro is a PhD student at JCU researching the impact of climate change on rainforest vertebrates. 
Alejandro has dedicated his career to the conservation of rainforests in South America and Australia, working 
side by side with local and indigenous communities. 

Climate change is driving species to migrate to novel areas as current habitats become gradually unsuitable. 
This shift in species distributions has predominantly occurred uphill in montane ecosystems worldwide, 
warning us of the projected severe impacts of climate change on upland specialist species. Species 
distributional shifts depend upon species geographical constraints and dispersal capacity. Thus, heterogenic 
dispersal abilities among migrating species should result in changes to community assemblages, escalating 
the impact of climate change on ecosystems due to the disruption or creation of processes and interactions 
within communities. In this study, we used a spatially explicit approach to simulate a climate-induced 
elevational shift in a tropical montane ecosystem, the Australian Wet Tropics. We simulated the community 
"re-shuffling" process of 7,613 community assemblages along the elevational gradient in different climate 
change scenarios using 202 vertebrate species. Our results showed significant changes between community 
assemblages in a nested pattern along the elevational gradient, resulted from a climate-induced uphill 
elevational shift. The changes in β-dissimilarity showed a consistent increasing pattern with elevation, which 
resulted from marked local species extinctions. The local extinction rate was especially severe at high 
elevations, suggesting potential mass extinctions of upland species related to the species' inability to shift to 
the isolated mountaintops. Our study highlights the necessity of considering the influence of multi-species 
geographical shifts on temporal changes in community assemblages, as the impacts of individual species 
shifts could underestimate the effects of climate change at the ecosystem level.



 

Microbial communities underpin the threats of bushfires and mining in 
the Newnes Plateau Shrub Swamps  
Dr Nathali Machado-de-Lima1, Dr Xabier Vázquez Campos1, Miss Alexandria Thomsen1, Dr Mark Ooi1, Dr 
Miriam Muñoz-Rojas1 

1University of New South Wales, Sydney, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Nathali Machado-de-Lima - Microbial communities underpin the 
threats of bushfires and mining in the Newnes Plateau Shrub Swamps, November 25, 2021, 16:43 - 16:53 

Biography:  
Nathali Machado de Lima has a Doctor of Philosophy in Microbiology, with expertise in taxonomy, ecology, 
and phylogeny of cyanobacteria. Her research involves the development of cyanobacteria for applications 
aiming conservation and restoration of threatened environments. 

Newnes Plateau Shrub Swamp (Blue Mountains, NSW, Australia) is an endangered ecological community, 
dominated by shrubs and a diverse cover of sedges. Besides the numerous threats to the region, e.g. 
roadways, quarries, and coal mining, the 2019-2020 mega-fires had a huge impact on soils and vegetation. 
Although soil microbes provide key ecosystem functions in wetlands such as the regulation of 
biogeochemical cycles, the effects of the mega-fires on the microbial community and composition of the 
Newnes’ swamps remain understudied. Here, we selected three mined and three unmined swamps in the 
Newnes Plateau, all impacted by fire events in 2019-2020. At each site, we collected three replicated soil 
samples underneath specific plant groups (e.g. sedges and shrubs) in the valley fill and in two different 
heights of the swamp valley margin (n= 18 samples in total). We extracted total genomic DNA and analysed 
the bacterial and eukaryotic community composition and diversity with Next Generation Sequencing 
targeting the 16S rRNA and 18S genes.  Our results revealed a significantly lower soil microbial diversity in 
swamps and sides within mined sites compared to unmined. Bacterial total community composition also 
differed between mined and unmined areas, with stronger effects within swamps compared to their 
margins. The divergences found in the microbial community composition show how sensitive these 
communities are to disturbances, which can have critical implications for the whole ecosystem. Future 
analyses detailing key microbial taxa resistant to disturbance may be useful for future restoration efforts of 
these important ecosystems.



 

Snail-tales from the Black Summer fires 
Dr Orsi Decker1 

1La Trobe University, Melbourne, Australia 

OPEN FORUM: ECOLOGICAL IMPACT OF THE 2019/2020 MEGAFIRES - Orsi Decker - Snail-tales from the Black 
Summer fires, November 22, 2021, 12:22 - 12:27 

Biography:  
Orsi's main interest is in small and sometimes invisible creatures beneath our feet: soil invertebrates and 
microbes. In her projects, she is trying to understand this underrated universe belowground and use our data 
to conserve and restore habitats from below. 

Invertebrates are severely under-studied organisms in general, but when it comes to land snails and their 
ecology, the knowledge gaps are overwhelming. Many species’ taxonomy is still not resolved, and we do not 
have a good understanding on their general ecology, such as dispersal capacity, population dynamics or 
response to disturbances.  
After the 2019/2020 Black Summer bushfires in Australia, it became an urgent task to collect details on 
endemic land snail responses to the fires, which became an expedition- not only to understand the effects 
of fire on these organisms, but often understanding their basic ecology. We surveyed a large area between 
the Blue Mountains (NSW) and the Victorian Alps (VIC) covering ~100,000 km2 area. Our results show that 
snail occurrences did not respond to remotely sensed fire severity values but had a significant decrease in 
relation to understorey burn scores. Moreover, macro-snail (>5 mm) species were already decreasing 
before the fire events, most likely due to droughts. The findings highlight the fact that comprehensive on-
ground surveys are needed for endemic snail (and invertebrate) communities in Australia to avoid further 
extinctions.



 

Trade-offs between speed and agility in an Australian critical weight range 
marsupial 
Mrs Kaylah Del Simone1, Dr Skye Cameron2, - Rebecca Wheatley3, Dr Christofer Clemente4, Dr Taylor Dick5, 
Prof. Robbie Wilson1 

1The University Of Queensland, School of Biological Sciences, St Lucia, Australia, 2Australian Wildlife Conservancy , 
Mornington Wildlife Sanctuary, Australia, 3Australian National University, Canberra, Australia, 4University of The 
Sunshine Coast, Sippy Downs, Australia, 5University of Queensland, School of Biomedical Sciences, St Lucia, Australia 

OPEN FORUM: MAMMAL ECOLOGY - Kaylah del Simone - Trade-offs between speed and agility in an 
Australian critical weight range marsupial, November 22, 2021, 17:02 - 17:07 

Biography:  
Kaylah Del Simone is a PhD student in the Wilson Performance Lab at the University of Queensland. She is 
currently researching how performance, behaviour and morphology can influence predation risk in Australian 
marsupials. 

Australian terrestrial mammals that fall within the critical weight range (CWR, 35g-5.5kg), are currently 
experiencing marked population declines and increased risk of extinction. This is primarily due to habitat 
alteration and simplification directly influencing predation. Thus, it is important for the conservation of 
species at risk to understand how an animal’s locomotor capabilities and associated vulnerability is 
mediated by its habitat. Here, we quantified the influence of morphology on the sprinting speed and agility 
of the Northern brown bandicoot (Isoodon macrourus) and used this to simulate predator-prey interactions 
between bandicoots and three predators (cat, fox, dingo), using an agent-based model developed with 
Netlogo. Simulating both closed and open habitats, we determined the effect of habitat complexity and 
morphology on bandicoot survival rates. We predicted bandicoots with higher agility would have greater 
escape success in complex habitats over simplified ones. We found bandicoots with faster speeds going 
into, and during a turn, had larger turning radii and lower angular velocities. Females were more agile and 
exhibited greater turning speeds at similar turning radii than males. Bandicoots with longer toes on their 
hind feet were associated with faster sprint speeds, while those with longer forearms were associated with 
smaller radii and higher agilities. During the simulated trials, bandicoots were shown to have greater 
survivability in complex habitats overall, but where more likely to survive with higher agility than sprint 
speeds. These data can be used to predict escape performance and predation risk of other species within 
Peramelidae, due to similar limb morphologies. 



 

Psyllaephagus, an important but problematic genus of parasitoid wasps 
Ms Alana Delaine1, Dr Erinn Fagan-Jeffries1, Dr Juanita Rodriguez2, Dr Steve Cooper1, Professor Andy  Austin1 

1The University Of Adelaide, Adelaide, Australia, 2The Australian National Insect Collection, CSIRO, Canberra, Australia 

OPEN FORUM: PARASITES AND INVERTS- Alana Delaine - Psyllaephagus, an important but problematic genus 
of parasitoid wasps, November 25, 2021, 15:27 - 15:32 

Biography:  
Post-Bachelor of Evolutionary Biology & 1st class honours, current research examines the ecology and 
relationships of a drastically understudied group of wasps. Generous support from the Ecological Society of 
Australia, UofA, CSIRO, RSSA, ABRS, and the FNSSA is gratefully acknowledged.  

Species of the host specific, obligate parasitoid wasp genus Psyllaephagus (Hymenoptera: Encyrtidae) are 
the principal natural enemies of psyllids (Hemiptera: Psylloidea). The genus contains approximately 240 
described species worldwide, of which 60 are known from Australia, where they comprise a poorly known 
fauna that parasitise lerp forming psyllids which are ubiquitous on Eucalyptus (Myrtaceae). As such, they are 
important for regulating natural psyllid populations as well as biocontrol of pest lerp insects. However, the 
taxonomy of the Australian fauna is in a state of confusion, with species being poorly described and mostly 
unidentifiable, partly because of their tiny size and highly conservative and cryptic morphology. This lack of 
knowledge limits understanding of the evolution, ecology and diversity of the group, and the associated 
potential use of the genus in biological control programs. It is likely that the taxonomy of Psyllaephagus can 
only be robustly resolved by employing a combined approach that integrates morphology, multi-gene 
sequencing and verified host data. Therefore, the three primary components of this PhD study are: 1) 
undertaking extensive field collecting and rearing of parasitoids from authoritatively identified host psyllids 
from across the continent; 2) generating a multi-gene sequence dataset for all specimens, and 3) examining 
the morphology of freshly collected, and pinned museum material, and comparing these to holotype 
material, particularly those that have associated host data. These components will provide an important 
framework to answer key questions regarding the ecology, biology, diversity, identification and host 
relationships of Australian Psyllaephagus.



 

Importance of tree density on understorey diversity and weed abundance 
in restored grassy box woodland 
Mr Andrew Denham1,2, Dr Liz Tasker1, Dr Jennifer Taylor3, Mr Murray Ellis1 

1NSW Dept Planning, Industry & Environment, Parramatta, Australia, 2University of Wollongong, School of Earth, 
Atmospheric & Life Sciences, Wollongong, Australia, 3Australian Catholic University, North Sydney, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Andrew Denham - Importance of tree density on understorey 
diversity and weed abundance in restored grassy box woodland, November 26, 2021, 12:07 - 12:20 

Biography:  
Andrew's goal is to improve ecological knowledge to maximize the success of management for biodiversity 
conservation. He has broad expertise in plant ecology with a focus on fire.  

Planting trees is the most common action taken to restore woodland communities. Although trees are 
expected to reduce herbaceous weed abundance by influencing water and light availability, the tree density 
required to maximise benefits is unclear. In 2019 in Warrumbungle National Park, northwest NSW, we 
surveyed plants in grassy box woodland with densely-planted or sparsely-planted trees, treeless areas, and 
areas adjacent to relictual (paddock) trees.  
We found striking differences in diversity, species composition and cover of native and exotic species with 
planting density. Native diversity was much higher in dense than treeless plots, while diversity of exotic 
species was lower. Native diversity in sparse plots was intermediate, while weed diversity was similar to 
treeless plots. Relictual plots had high diversity of both native and exotic species. Cover of exotics was much 
lower in dense plantings than at other densities, and was negatively correlated with litter cover. 
Follow-up surveys in spring 2020 and autumn 2021 comparing open and dense plots, demonstrated the 
dynamic nature of the weed dominated herb layer. Two species (Echium plantagineum and Verbena 
bonariensis) exchanged dominance across the seasons, while Trifolium species were dominant in spring, but 
almost absent in autumn. This alternation was most apparent in open plots. In contrast, Heliotropium 
amplexicaule appeared to be unaffected by planting density or season, maintaining moderate cover around 
20%.  
Although it is only one factor influencing restoration trajectory, by reducing the dominance of herbaceous 
weeds, denser tree plantings provide a platform for passive regeneration of other components of the 
community. 



 

Cassinia : a case study in the emergence of businesses for biodiversity 
Mr Paul Dettmann1 

1Cassinia, Kyneton, Australia 

BUSINESS AND BIODIVERSITY: INSIGHTS FOR ECOLOGY AND CONSERVATION SCIENCE FROM RESEARCH AND 
PRACTICE - Paul Dettmann - Cassinia : a case study in the emergence of businesses for biodiversity, 

November 22, 2021, 12:46 - 12:57 

Biography:  
Paul studied agriculture then a Master's degree investigating the quality, management and value to 
landholders of remnant vegetation on private land.   This led to the founding of Cassinia Environmental, a 
business seeking to protect, restore and reconnect Australia's native vegetation. 

Cassinia Environmental offers a case study in the intersection of business and biodiversity.   Cassinia's 15 
year journey provides insights into how a company focused on the protection, restoration and reconnection 
of private-land biodiversity can weave together market-based opportunities around Carbon, biodiversity, 
agriculture and re-imagined real estate to deliver it's goals.    
 
With over 100 projects and 15,000 hectares protected for conservation, Cassinia's journey has been one of a 
'quilt maker' seeking to secure a range of resources and stitch these together to make a project viable.    
Working across a wide range of landscapes from cool temperate rainforest to semi-arid rangelands, Cassinia 
has become Trust for Nature's largest covenantor and hopes to continue the work or protect restore 
connect throughout Australia.



 

7000 news stories later, 10 things I have learnt about generating media 
for environmental research 
Mrs Jaana Dielenberg1 

1Threatened Species Recovery Hub, The University Of Queensland, Australia 

OPEN FORUM: DECISION MAKING TOOLS AND SCIENCE COMMUNICATION - Jaana Dielenberg - 7000 news 
stories later, 10 things I have learnt about generating media for environmental research, November 26, 2021, 

14:28 - 14:41 

Biography:  
Jaana Dielenberg is the Science Communication and Media Manager of the $73Mil Threatened Species 
Recovery Hub. She has a Master of Environment (UniMelb), spent a decade in waterway management and the 
last 12 years in knowledge brokering, communication and engagement.  

The public have a massive influence on the environment, both through the choices they make and through 
what they support; political will for environmental reforms tends to follow not lead public support. 
Mainstream media is one of the most powerful and cost-effective ways to reach large numbers of people 
with your findings and messages.  
 
The Threatened Species Recovery Hub has reached 40 Mil people with over 7000 news stories over the last 
5 years. This coverage has substantially contributed to things like public awareness and concern about pet 
cat impacts on wildlife, which has in turn contributed to new cat containment policies by local governments. 
High levels of public exposure of hub research findings have also significantly contributed to new funding or 
action for many threatened species.  
 
But, it is also possible to invest a lot of time in trying to attract media for relatively little result. So how can 
you maximise your chance of success? 
 
Based on my experience generating more than a thousand media stories per year for the Threatened 
Species Recovery Hub I'll give you 10 practical tips for media success; from getting your topic framed right, 
to hooking journalists and then nailing your interviews. With the right strategy you can also generate more 
stories with less interviews.  
 
 



 

Remote sensing of Australian grassland characteristics 
Dr Randall Donohue1 

1CSIRO, Canberra , Australia 

REMOTE SENSING IN ECOLOGY - Randall Donohue - Remote sensing of Australian grassland characteristics, 
November 25, 2021, 12:19 - 12:24 

Biography:  
I am a scientist at the CSIRO conducting research into the remote sensing of vegetation.  I am particularly 
interested in figuring out how to use time-series satellite data to better understand the dynamics nature of 
vegetation. 

The few existing datasets that describe Australia’s grasslands and pastures are either highly simplified or are 
nationally discontinuous. To better understand Australia’s grasslands, a richer set of data is needed that 
describe their distributions and - especially - their compositional and functional attributes.  Towards this 
end, I have developed several novel (but prototype) datasets.  These include the average and peak grass 
(foliage) cover, grass productivity, the grass proportion (how much of the total foliage cover is from 
grasses), the proportion of grasses that are C3 and C4, and proxies for grazing intensity and leaf thickness.  
These are mostly based on 250 m MODIS greenness (NDVI) imagery, are long-term average maps and were 
mostly created by examining the temporal characteristics within the time-series records.  As some of these 
are unvalidated, I would welcome critical feedback and opportunities to collaboratively evaluate these 
products.



 

Holocene population expansion of a tropical bee coincides with Fijian 
colonization rather than climate change 
Mr James Dorey1,2, Dr. Scott V. C. Groom3, Dr. Alejandro Velasco-Castrillón2, Dr. Mark Stevens2,4, Dr. Michael 
S. Y. Lee1,2, Dr Michael P. Schwarz1 

1College of Science and Engineering, Flinders University, Bedford Park, Australia, 2Terrestrial Invertebrates, South 
Australian Museum, Adelaide, Austraia, 3School of Agriculture, Food and Wine, The University of Adelaide, Adelaide, 
Australia, 4School of Biological Sciences, University of Adelaide, Adelaide, Australia, 5Yale University Center for 
Biodiversity and Global Change, ,  

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - James Dorey - Holocene population expansion 
of a tropical bee coincides with Fijian colonization rather than climate change, November 26, 2021, 14:41 - 

14:54 

Biography:  
James Dorey is working at the Yale University Center for Biodiversity and Global Change as a postgraduate 
associate studying the global macroecology and conservation of bees. He is also completing his PhD 
candidature at Flinders University and SAMA interested in answering ecological questions using phylogenetic 
and genetic methods.  

There is substantial debate about the relative roles of climate change and human activities on biodiversity 
and species demographies over the Holocene. Sometimes these factors can be resolved using fossil data, 
but such data are often unavailable. Inferring historical demographies of taxa has become common, but the 
methodologies are mostly recent and their shortcomings often unexplored. The bee genus Homalictus has 
developed into a tractable model system for understanding how native bee populations have responded to 
past climate change. We greatly expand on previous studies using sequences of the mitochondrial gene COI 
from 474 specimens and between 171 and 3928 autosomal (DArTSeq) single nucleotide polymorphism loci 
from 19 specimens of the native Fijian bee, Homalictus fijiensis, to explore its historical demography using 
coalescent and mismatch analyses. We ask whether past changes in demography were human- or climate-
driven, while considering analytical assumptions. We show that inferred changes in population sizes are too 
recent to be explained by past climate change. Instead we find that a dramatic increase in population size 
for the main island of Viti Levu coincides with increasing occupation by humans and their modification of 
the environment. We found no corresponding change in bee population size for another major island, 
Kadavu, where human populations and agricultural activities have been historically very low. Our analyses 
indicate that molecular approaches can be used to disentangle the impacts of humans and climate change 
on a major tropical pollinator and that stringent analytical approaches are required for reliable 
interpretation of results.



 

Assessing feral cat movement to determine and improve their rate of 
detection on remote cameras 
Dr Annalie Dorph1, Dr Frances Zewe1, Miss Abby Hine2, Dr Paul Meek3, Dr Guy Ballard1 

1University Of New England, Armidale, Australia, 2NSW Department of Primary Industries and Environment, Armidale, 
Australia, 3NSW Department of Primary Industries and Environment, Coffs Harbour, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Annalie Dorph - Assessing feral cat 
movement to determine and improve their rate of detection on remote cameras, November 22, 2021, 14:15 

- 14:28 

Biography:  
Annalie has recently started her position as a Research Fellow at the University of New England studying 
predator ecology with a focus on feral cat management. 

Feral cat landscape use varies with location and local environmental conditions. These variables can impact 
on both occupancy and individual movements, which in turn may affect the ability of remote monitoring 
equipment, such as remote cameras, to detect individuals. The growing use of remote cameras in 
monitoring programs, and the application of camera technology in the control of feral cat populations 
heightens the importance of understanding how likely cats are to encounter remote cameras deployed in 
the landscape. In this study, we aim to determine what factors influence the movement of feral cats and 
using this information simulate animal movement to estimate the probability of cats encountering remote 
camera stations. We recorded the movements of 38 feral cats in the Northern Tablelands region of New 
South Wales using GPS collars between 2011 and 2016. Random forest analysis was used to assess how 
individuals were affected by topography, remotely sensed landscape productivity (NDVI) and the distance to 
the nearest road or track. The results of this analysis will be used to inform individual based models to 
simulate animal movement in this environment and determine the probability of individuals encountering 
different remote camera arrays distributed through the study region. This research will aid our 
understanding of how effective remote camera sensing technologies are at detecting feral cats. Further, the 
results of this study will help to determine how remote cameras, for either monitoring or control of feral cat 
populations, can be deployed more effectively to maximize the rate of feral cat encounter. 



 

Can nursery growing medium influence translocated plant growth and 
flowering? 
Ms Chantelle Doyle1, Ms Belinda Pellow2, Dr Mark Ooi1, Ross  Rapmund3 

1UNSW, Sydney, Australia, 2AMBS Ecology and Heritage, Sydney, Camperdown , Australia, 3Hornsby Shire Council, 
Sydney, Hornsby , Australia 

OPEN FORUM: THREATENED SPECIES - Chantelle Doyle - Can nursery growing medium influence translocated 
plant growth and flowering?, November 22, 2021, 15:04 - 15:17 

Biography:  
Chantelle is a PhD candidate with the University of New South Wales. Her research focuses on the how and 
why of plant translocation in Australia, as both a conservation and mitigation action.  

Translocation of threatened plants is increasingly being used as a conservation or mitigation action. The 
success of this practice is mixed and methods to increase likelihood of success are commonly investigated. 
Using a long-lived perennial shrub endemic to the Sydney Basin, as a case study, we examined the role of 
pre-planting nutrient loading (High, Low) and addition of Provenance (home soil) on growth and flowering, 
where Provenance soils had on average 50% lower nutrients than the Low treatment. We found that 
Provenance and Low treated plants grew better under propagation compared to High treatments, but these 
differences did not persist. At 11 months post planting, Provenance treated plants had growth rates no 
different from any other treatments, but plants under both High and Provenance soil treatments had higher 
peak flowering events, indicating that Provenance treated soils could confer a flowering advantage akin to 
fertilisation. This study demonstrates that there were no negative effects of growing plants using home soil, 
despite a lower nutrient status than standard propagation medium. Translocations, particularly 
reintroduction or augmentation, should consider home soil treatment within pilot studies as a simple and 
cost-effective method of potentially reducing transplant shock, providing ethical and phytosanitary 
measures are addressed.



 

Not-so-forbidden fruit: conservation potential of toxic Pimelea 
microcephala fruits for native arid zone birds 
Miss Jenna Draper1, Dr Permal Deo2, Professor Philip Weinstein1, Dr Bradley Simpson2 

1The University of Adelaide, Adelaide, Australia, 2University of South Australia, Adelaide, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Jenna Draper is a Ph D candidate from the University of Adelaide studying dioecious plants. Her work 
highlights her multidisciplinary background in ecology and analytical chemistry, to understand the 
conservation significance of native plants from ecosystem to molecular level.  

Pimelea microcephala subsp. microcephala is a dioecious shrub first noted at Hiltaba Nature Reserve, South 
Australia in 2013. Female plants produce bright, fleshy orange fruits which are typical of biotic seed 
dispersal, indicating that plants may be a vital source of nutrients for native birds. However, members of the 
genus Pimelea contain in their tissues the toxin simplexin, a potent vasoconstrictor that has proven to be 
lethal to cattle. 
 
To solve the mystery of why these fruits are so inviting yet potentially toxic, a multidisciplinary investigation 
was conducted to ascertain: 1) what is the nutrient value of ripe fruits for potential frugivores? and 2) using 
camera trap observation, can fauna be observed consuming fruits of P. microcephala? 
 
Ripe fruits were found to be rich in antioxidants (0.3%, ORAC of 126,000 TE per 100 g DW) and water (45%), 
but low in sugar content (2.8%, glucose + fructose, sucrose >LOD) relative to other biotically dispersed 
species. Fruits also contained a high simplexin content (90 mg/kg), higher than what had been previously 
reported for stem and leaf tissue for the species (2.6 mg/kg). 
 
Camera trap photographs revealed five species of bird (Australian ringneck, butcherbird, wattlebird, 
crowned honey-eater, noisy miner) interacting with P. microcephala, performing behaviours consistent with 
searching, potentially for fruits to consume. 
 
While further observation by eye is required to confirm frugivory, should P. microcephala fruits be utilised 
by native birds without lethality it may signify that P. microcpehala could be a chemically protected, native-
specific food source of conservation significance. 



 

Mammals are weaker than reptiles.  Megafire impacts on threatened 
skinks and broad-toothed rat 
Professor Don A. Driscoll1, - Zac Walker1, Dr Desley Whisson1, Professor Euan Ritchie1, Dr Chloe Sato1, Dr 
Kevin Rowe2 

1Deakin University, Centre For Integrative Ecology, School Of Life And Environmental Sciences,  Melbourne , Australia, 
2Museums Victoria, Melbourne, Australia 

OPEN FORUM: ECOLOGICAL IMPACT OF THE 2019/2020 MEGAFIRES - Don Driscoll - Mammals are weaker 
than repotiles. Megafire impacts on threatened skinks and broad-toothed rat, November 22, 2021, 12:33 - 

12:46 

Biography:  
Professor Don Driscoll leads the Biodiversity Research and Conservation Ecology lab at Deakin University and 
is Director of the Centre for Integrative Ecology. His research interests don't include mammals, yet here he is 
talking about them. 

Reptiles and small mammals typically disperse poorly, so populations lost in fires may be slow to re-
establish. Further, feral herbivores can degrade habitat, potentially impeding post-fire recovery. 
Understanding these processes is particularly important in SE Australia after the 2019-20 mega-fires, where 
reptiles and the broad-toothed rat were already under pressure from feral herbivores and may be further 
disadvantaged by the widespread fires.  We surveyed 80 sites throughout the Australian alps and 80 
lowland sites where fires were both extensive and severe.  We examined whether fire intensity, extent or 
the effects of large feral herbivores altered site occupancy and abundance, taking into account detection 
probability. Broad-toothed rat occurrence declined precipitously with increasing fire severity while 
abundance declined with increasing severity and feral horse impacts.  The skinks Eulamprus tympanum, E. 
kosciuskoi and Pseudemoia cryodroma all showed strong negative effects of weeds, but no or weak 
responses to megafires.  Our results imply that reptiles are resistant to the extreme fire events of 2019-20, 
while the broad-toothed rat has been substantially impacted.  Critical next steps for research are to 
understand the temporal and spatial extent to which feral herbivores delay or prevent habitat from re-
establishing after the fires, and the risk of broad-toothed rat metapopulation collapse in the meantime.



 

Lucinda Duxbury - 5,000 years of fire and ecosystem change on Kangaroo 
Island, South Australia 
Ms Lucinda Duxbury1,2,3, Jonathan Tyler1,3, Linda Armbrecht2, Alexander Francke1, Haidee Cadd3,4, W Boone 
Law5,6, Atun Zawadzki7, David Child7, Patricia Gadd7, Geraldine Jacobson7, John Tibby3,5, Kieren Mitchell2,3 

1Department of Earth Sciences, The University of Adelaide, North Terrace, Adelaide, SA 5005, Australia, , , 2Australian 
Centre for Ancient DNA, School of Biological Sciences, Faculty of Sciences, The University of Adelaide, Adelaide, SA 5005, 
Australia, , , 3ARC Centre of Excellence for Australian Biodiversity and Heritage (CABAH), The University of 4Adelaide, 
North Terrace, Adelaide, SA 5005, Australia, , , 4School of Biological, Earth and Environmental Sciences, The University of 
New South Wales, Biological Sciences Building (D26), Randwick, NSW 2052, Australia, , , 5Department of Geography, 
Environment and Population, University of Adelaide, North Terrace, SA 5005, Australia, , , 6Visiting Associate, School of 
Biological Sciences, University of Adelaide, Adelaide, SA 5005, Australia, , , 7Australian Nuclear Science and Technology 
Organisation, Sydney, Australia, ,  

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Lucinda Duxbury - 5,000 years of fire and 
ecosystem change on Kangaroo Island, South Australia, November 26, 2021, 14:54 - 15:07 

Biography:  
Lucinda Duxbury is a postgraduate researcher at the University of Adelaide working on untangling the links 
between fire, environment, people and climate. She has a background in genetics, palaeontology, ecology and 
linguistics, and delights in interdisciplinary approaches to knowledge creation. 

Fire has long been a familiar and important part of Australian landscapes. However, anthropogenic climate 
change has heralded major shifts in fire regimes, negatively impacting ecosystems. These effects are 
expected to worsen in coming years, but there remain difficulties with projecting fire regime trajectories 
and their environmental impacts, in part due to a lack of data on centennial to millennial timescales. 
Uncertainties remain concerning the independent effects of climate and human impact on bushfires, and 
the long term impacts of fire on both terrestrial and aquatic ecosystems.  
This study aims to address these uncertainties by returning to Lashmars Lagoon, Kangaroo Island, a site of 
pioneering palaeoenvironmental research in South Australia that has been overlooked in recent decades. 
Kangaroo Island presents a fascinating case study, due to the putative abandonment of the island by ancient 
Aboriginal populations ~ 2,500 years ago.  As such, it represents a unique opportunity to study the impact of 
cessation of Aboriginal management practices on ecosystems prior to European invasion.  
We collected a ~ 7 metre long sediment core from Lashmars Lagoon, which we estimate to span the past 
5,000 years. We are combining multiple traditional and novel palaeoecological and geochemical proxies to 
infer both fire, catchment and ecosystem variability, augmented by an age model based on Pb-210, Pu 
isotopic profiling and C-14 dating. At this conference, I will present a preliminary macrocharcoal record from 
the core, Itrax XRF core scanning results, as well as an initial ecological reconstruction from ancient DNA 
extracted from the sediment. 



 

Positive and negative density-dependent infection found in an emerging 
disease of stream insects 
Dr Georgia Dwyer1, Dr Galen Holt1, Prof Barbara Downes2, Prof. Peter Chesson3, Dr William Bovill2, Professor 
Rebecca Lester1 

1Deakin University, Geelong, Australia, 2The University of Melbourne , Melbourne, Australia, 3University of Arizona , 
Tucson, USA 

OPEN FORUM: FRESHWATER ECOLOGY - Georgia Dwyer - Positive and negative density-dependent infection 
found in an emerging disease of stream insects, November 22, 2021, 16:36 - 16:49 

Biography:  
Postdoctoral researcher at The Quantitative Aquatic Ecosystem Laboratory, Deakin University. Working under 
Professor Rebecca Lester on two ARC projects that are designed to improve understanding of landscape-scale 
patterns of species diversity and to apply coexistence theory to real communities. 

Stable species coexistence allows species-rich communities to form and persist. Density-dependent 
population regulation, and specifically density-dependence concentrated within species, is a key 
requirement for coexistence. However, field tests of whether and how density-dependence can permit 
coexistence are almost completely lacking due to logistical barriers. We tested whether the oomycetes 
Saprolegnia, which infects and kills the eggs of hydrobiosid caddisflies, acts in a density-dependent way and 
may therefore aid coexistence of species. We achieved this test by manipulating the densities of oviposition 
habitat that was suitable for hydrobiosids (emergent rocks in different water velocities) over multiple sites 
in the Taggerty River, south-eastern Australia. Following our manipulation, sites varied from near-zero 
emergent rocks to high densities (exceeding background levels). Our experiment succeeded in creating a 
gradient in the densities of hydrobiosid egg masses among sites. We documented the percentage of egg 
masses that were infected over different scales (whole sites, individual rocks, and clusters of egg masses on 
the same rock). We found density-dependent infection, with the strength and direction of density-
dependence varying among species and dependent on the scale at which density was measured. We 
attribute this complexity to species-specific oviposition traits and behaviours, which influence the timing 
and transmission mechanisms of infection. Although the mechanisms driving infection processes are 
complex, the positive density-dependence observed in the most abundant species and the negative density-
dependence observed in three rarer species have potentially important outcomes for species coexistence.



 

Functional traits explain rainforest seedling responses to experimental 
drought 
Dr John Dwyer1 

1The University Of Queensland, St Lucia, Australia 

OPEN FORUM: CLIMATE CHANGE - John Dwyer - Functional traits explain rainforest seedling responses to 
experimental drought, November 25, 2021, 12:04 - 12:17 

Biography:  
Plant ecologist and Senior Lecturer at The University of Queensland interested in diversity maintenance and 
restoration. Father of mini Schnauzers Rosalind and Barbara. 

Ongoing climate change poses serious threats to Australia’s forests. Impacts will depend on the ability of 
established adult plants to persist, and the ability of seedlings to recruit into their current populations or 
new locations as they track their preferred climatic niches. This study investigated relationships between 
seedling drought responses and functional traits for 18 rainforest species from subtropical Australia. 
Specifically, we chose 9 congeneric pairs - one species per pair from dry rainforest habitats and the other 
from wet rainforest habitats. The selected genera span the rainforest angiosperm phylogeny for the region 
and capture substantial variation in ecological strategies. The seedlings were potted into 6L pots and 
allowed to establish for two months under well-watered conditions before being randomly allocated to two 
treatments - constant volumetric water content (control) and increasing water deficit over a 40-day period 
(drought), implemented using the floral foam method of Marchin and colleagues that closely simulates 
natural drying processes. Physiological measurements were taken at the start, middle and end of the 
experiment, including chlorophyll fluorescence, stomatal conductance and midday leaf water potential. A 
full suite of morphological traits (including root traits) was also measured on six well-watered seedlings per 
species, and averaged to provide species-level values. Drought responses were explained by trait axes that 
describe species hydraulic and biomass allocation strategies. Phylogenetic relatedness explained some of 
the drought responses that weren’t explained by traits, suggesting unmeasured aspects of plant strategy 
shared among congeners despite their differing contemporary habitat associations.



 

From ecological research to public engagement: the multiple values of 
Citizen Science 
Miss Anne Eichholtzer1 

1Deakin University, Burwood, Australia 

OPEN FORUM: DECISION MAKING TOOLS AND SCIENCE COMMUNICATION - Anne Eichholtzer - From 
ecological research to public engagement: the multiple values of Citizen Science, November 26, 2021, 15:07 - 

15:12 

Biography:  
Currently conducting a cross-disciplinary PhD at Deakin University (Ecology, IT, Health, Economics, Science 
Communication) with a focus on the multiple values of Citizen Science. Passionate about combining natural 
and social sciences to engage citizens in biodiversity issues and environmentally-friendly behaviors. 

Habitat destruction and climate change are increasingly pressuring biodiversity and ecosystems in general. 
To respond effectively, up-to-date knowledge of changes in biodiversity and a solid engagement of society 
with nature are necessary. Citizen science is one way of contributing to research and ecological knowledge, 
while engaging society with nature.  
 
Our Citizen Science project, called TechnEcology, has been taking place around Melbourne in the past few 
months. The project aims to evaluate a novel and non-invasive monitoring method for ectotherms (with a 
focus on reptiles and amphibians).  
 
Reptiles and amphibians remain difficult to survey and tend to be under-studied in favor of more 
“charismatic” species. Combining a new video-camera trap and artificial intelligence, this new method is 
being tested with the help of citizen scientists who are directly contributing to the data collection and 
analysis. 
 
On top of the benefits that citizen science brings to ecological research, our cross-disciplinary study seeks to 
investigate the potential impacts and co-benefits for the participants themselves: do they value nature 
more? Has their well-being been impacted? Has their attitude towards the environment and biodiversity 
changed?  
 
Evaluating participants’ outcomes - especially around economics and health - can create new narratives to 
engage society in conservation matters; and reach beyond audiences who already have a special interest for 
biodiversity and nature in general. After the delays following the Covid-19 disruptions last year, we are now 
happy to present the results of the surveys and share our insights.



 

Louis Elliott - Extirpation: improving representation of species distribution 
point data using a status grid based methodology 
Mr Louis Elliott1, Mr Phil Hickey1 

1NT Department Of Environment, Parks And Water Security, Palmerston, Australia 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Louis 
Elliott - Extirpation: improving representation of species distribution point data using a status grid based 

methodology, November 26, 2021, 15:17 - 15:30 

Biography:  
Louis Elliott is a weed scientist with 15 years experience in applied plant ecology in northern Australia. He 
maintains interests in applied plant ecology including biogeography, invasive species management, fire 
ecology, threatened species, biological control and weed risk assessment. 

Species distribution data is most commonly an accumulation of historic data points, represented on a map. 
This simple model, adequate for many purposes, can present significant problems for species whose known 
distributions change markedly over a short time frame (i.e. several years). For example, alien invasive plants 
may spread rapidly into new areas, or decline rapidly if subject to control and eradication programs. The 
reluctance to discard historic data can result in misrepresented distribution models that are increasingly 
divergent from reality – masking progress towards extirpation (local eradication) of populations of problem 
species. To address this problem, we apply a spatially static nested grid-based methodology to represent 
the status of cells containing target species—based on methods developed to monitor the progress of the 
National Tropical Weeds Eradication Program. We apply decision rules to data from current programs 
aiming for extirpation of gamba grass, parthenium weed and spigelia weed in the Northern Territory. The 
method requires very simple field data: a point to represent presence and a point or track to represent 
search effort. Gaps in data, either spatial or temporal, do not compromise the model. The results are 
improved metrics for evaluation of change over time. The resulting distribution model provides a better fit 
with true distribution, based on the entirety of the data set. Our experience is that the method is useful for 
improved communication of program results to stakeholders. The approach may be generalised for 
organisms other than alien invasives, such as threatened and cryptic species.



 

Insect indicator species for monitoring and prioritising restoration actions 
Miss Brittany Elliott1, Associate Professor Andrew Olds1, Dr  Christopher  Henderson1, Associate Professor 
Alison Shapcott1, Dr Ben  Gilby1 

1University Of The Sunshine Coast, Sippy Downs, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Brittany Elliott - Insect indicator species for monitoring and 
prioritising restoration actions, November 26, 2021, 12:20 - 12:33 

Biography:  
Brittany is a PhD Candidate at the University of the Sunshine Coast. Her research focuses on identifying more 
efficient ways to prioritise restoration efforts in coastal dune ecosystems. Interests include: Australian flora & 
fauna, coastal ecology, insects & DNA metabarcoding.  

Coastal dunes are vital ecosystems for a diversity of plant and animal species. They are, however, 
increasingly degraded and fragmented by human developments and activities. Identifying effective indicator 
species in these environments that can be used to monitor overall ecosystem condition in response to 
human disturbances and to evaluate the success, or otherwise, of restoration actions is therefore a priority. 
The aim of this study was to 1) identify how insect assemblages vary across environmental gradients in 
coastal dunes, and 2) use these patterns to identify components of these assemblages as indicator taxa for 
prioritising potential restoration actions, especially tree plantings. We surveyed insects at 18 sites along 
approximately 30 km of coastline on the Sunshine Coast, Australia (~26° 31'S, 153° 5'E to 26° 48'S, 153° 8’E). 
Arachnids in the order Araneae and insect taxa in the orders of Hymenoptera, Diptera and Hemiptera 
formed the majority of the insect assemblage in coastal dune systems and some of species within these 
groups were identified as surrogate candidates. Larger and more densely planted patches of foredune 
grasses (e.g. Spinifex) supported a greater abundance of ground-dwelling insects such Hymenoptera (e.g. 
Formicidae) and Hemiptera (e.g. Auchenorrhyncha). Here, the diversity of insect taxa was higher where 
native vegetation was dominant and denser toward the hind dune, and at sites further from human 
disturbances, including urbanisation. Identifying key indicator species or taxa could provide useful in the 
monitoring of ecological restoration success, and the impact of management actions on overall ecosystem 
functioning.



 

Use of eDNA in Detecting of Two Invasive Species 
Mr Morgan Ellis1 

1Deakin University, Queenscliff, Australia 

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - Morgan Ellis - Use of eDNA in Detecting of Two 
Invasive Species517, November 26, 2021, 15:17 - 15:22 

Biography:  
I am a PhD Student at Deakin Universities EcoGenetics Lab. I'm working on invasive species ecology with a 
focus on the introduced Northern Pacific Seastar. 

Invasive species are one of the leading causes of biodiversity loss globally. Being able to locate invasive 
species in a timely and cost effective manner is essential to managing their spread. Environmental DNA 
(eDNA) is an emerging technology that is providing an effective, low cost tool as an alternative to higher 
cost, traditional surveys.  Targeted eDNA analyses involves filtering of water samples and quantifying DNA 
from the target organism using real-time qPCR with species-specific primers. eDNA decays at varying rates 
depending on the target species, together with numerous other physico-chemical variables. Knowledge of 
the eDNA decay rate can be combined with local hydrological maps to help identify the likely source of 
eDNA release. The aim of this study was to determine the eDNA decay rates of two invasive species in south 
eastern Australia; the Japanese kelp (Undaria pinnatifida) and the Northern Pacific seastar (Asterias 
amurensis). The laboratory decay rate assays were then used to determine the presence of U. pinnatifida 
and A. amurensis in ports, harbours and Marine Protected Areas to describe the contemporary distribution 
of these two invasive species in Victorian coastal waters. 



 

Preliminary results of bioaccumulation and biomagnification of metals in 
the Finniss River food web 
Ms Isabel Ely1, Professor Stephen Garnett1, Mrs Carla  Eisemberg1 

1Riel Cdu, Darwin, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Isabel Ely - Conservation of the Long-necked turtle adopting a 
Two Ways approach in the Finniss River floodplains, November 25, 2021, 17:06 - 17:11 

Biography:  
I graduated in Biological Sciences (Brazil) and worked in the Amazonia Forest developing fauna surveys, 
especially with reptiles. In Australia, I am conducting a PhD project related to freshwater turtle conservation 
and Indigenous livelihoods at Charles Darwin University. 

Indigenous people and traditional owners of the Finniss River floodplains are increasingly concerned about 
metal contamination damaging the floodplains and bush food, which holds significant cultural and 
ecological importance for them. It is possible that contaminants have gradually accumulated in the Finniss 
floodplains after 17 years of large-scale mining operations conducted at the Rum Jungle mine site. Food 
web studies improve our understanding of pathways of exposure, giving insights into how metals move 
through aquatic ecosystems, and potentially permit identification of vulnerable components of the 
ecosystem. This study aims to establish the food web structure of the Finniss River and analyse 
bioaccumulation and biomagnification of the selected metals Pb, Cd, As, Se, Ni, Cu, Zn, Fe, Mn, Al and Hg. I 
will investigate the hypothesis that metals bioaccumulate in organism tissues, and these concentrations 
passes through trophic levels and increases at successively higher levels on a food chain (biomagnification). 
Metal measurements and stable isotopes (δ13C, δ15N) analyses will be used to establish the trophic 
positions of organisms. Classification of samples into trophic levels, habitat, and feeding zones will be based 
on my analyses of stable isotopes and stomach contents reported in the literature. The study is in the first 
stage of data collection. Methodology and samples collected to date will be presented.



 

20 Million Trees but few benefits to threatened species 
Mr Jayden Engert1, Prof Susan Laurance1 

1James Cook University, Cairns, Australia 

OPEN FORUM: DECISION MAKING TOOLS AND SCIENCE COMMIUNICATION - Jayden Engert - 20 Million Trees 
but few benefits to threatened species, November 26, 2021, 15:30 - 15:43 

Biography:  
Jayden has a Masters in Protected Area Management and is currently conducting a PhD on infrastructure 
development and forest loss at James Cook University. He also has research experience in forest restoration 
and spatial ecology. 

Australia is a world leader in land clearing and species extinctions. To this day, land clearing remains a major 
threat for the majority of threatened plant and animals in the country. However, effective ecological 
restoration has the capacity to compensate, to some degree, this threat. We analyzed the value of the 
Australian Federal Government’s ‘20 Million Trees’ scheme to threatened flora and fauna and compared the 
realized value to the potential value. By mapping the locations of both funded and unfunded projects we 
were able to identify which species were winners under the scheme and which species were losers. We 
found that less than half of Australia’s threatened fauna and flora species had any restoration projects 
funded within their habitat range. This list of losers included over 130 species that have lost more than 75% 
of their modelled range. Even for species that did receive funds, very few species had enough restoration 
projects funded to cover more than 1% of their range. Finally, we were able to show that, by selecting 
projects to maximum species representation, substantially more species would be able to benefit from the 
scheme. Despite consuming around 60% of the Government’s threatened species recovery funding, the 20 
Million Trees scheme provided little benefit to Australia’s species of national significance. 



 

Environmental DNA for approximating spatial sequestration of macroalgal 
carbon in marine sediments 
Ms Ellyn Erlania1, Prof Peter  Macreadie2, Dr Adam Miller1, A/Prof Daniel  Ierodiaconou1, Dr Rafael  Carvalho1, 
A/Prof David  Kennedy3, Dr Alecia  Bellgrove1 

1Deakin University, Warrnambool, Australia, 2Deakin University, Burwood, Australia, 3University of Melbourne, 
Melbourne, Australia 

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - Ellyn Erlania - Environmental DNA for 
approximating spatial sequestration of macroalgal carbon in marine sediments, November 26, 2021, 15:22 - 

15:35 

Biography:  
A PhD candidate at Deakin University, researching eDNA and fatty acid-specific isotope biomarkers to prove 
the contribution of seaweed to carbon sequestration. Also, a researcher at Fisheries Research Centre, 
Indonesia; initiated research on potential carbon capture on seaweed aquaculture. 

The advance in blue carbon (BC) study still left a controversy whether macroalgae can be incorporated into 
BC assessment given they are incapable of intense carbon sequestering in their local habitat due to the bio-
ecological characteristic limitations. Using line transect sampling design, we collected a total of 112 marine 
sediments samples representative of four coastal regions along southwest Victoria and interrogate the 
contribution of macroalgae to BC sequestration using environmental DNA (eDNA) approach. The organic 
carbon content of each sample was measured. Targeted amplicon sequencing method applying small 
subunit (18S) rRNA gene primers was employed to discern macroalgae from other marine photosynthetic 
organisms that contribute to the sedimentary carbon pool. eDNA metabarcoding has allowed high-
resolution discrimination of a wide range of macroalgal taxa from other marine macrophytes (including 
seagrass, saltmarsh, and mangrove) and microalgal DNA throughout the samples. A total of 1080 OTUs 
(operational taxonomic units) were derived from 1,741 amplicon sequence variants (ASVs) obtained 
through prelim analysis of 30 samples at 97% OTU cluster identity. The taxonomic diversity and proportion 
of macroalgae identified varied either between regions or among sampling sites within a region. The 
correlation between relative reads abundance of macroalgal eDNA with organic carbon content was 
investigated. This will be combined with available coastal habitats and hydrodynamic models expecting to 
generate an estimate of macroalgae-driven carbon sequestration and a downstream spatial model of 
macroalgal carbon distribution in marine sediment. 



 

Climate-change risk analysis for Australian urban vegetation 
Dr Manuel Esperon1, Dr John B Baumgartner2, A Prof Linda J Beaumont3, Prof Jonathan Lenoir4, Dr David A 
Nipperess3, Prof Sally A.  Power1, Dr Benoît Richard5, Dr Paul D Rymer1, Prof Mark G Tjoelker1, A Prof Rachael 
V Gallagher3 

1Hawkesbury Institute for the Environment, Western Sydney University, Sydney, Australia, 2Centre of Excellence for 
Biosecurity Risk Analysis (CEBRA), School of BioSciences, University of Melbourne, Melbourne, Australia, 3Department of 
Biological Sciences, Macquarie University , Sydney, Australia, 4UR ‘Ecologie et Dynamique des Systèmes Anthropisés’, 
Université de Picardie Jules Verne, Amiens, France, 5Normandie University, UNIROUEN, INRAE, ECODIV, Rouen, France 

PLANNING OUR FUTURE CITIES: POLICY AND PRACTICE - Manuel Esperon-Rodriguez - Climate-change risk 
analysis for Australian urban vegetation, November 22, 2021, 16:36 - 16:49 

Biography:  
Manuel Esperon is a postdoctoral fellow in the Which Plant Where research program. He is interested in 
understanding how species respond to climate change and extreme weather events, such as drought and heat 
waves. 

Urban vegetation provides environmental and socio-economic benefits to city dwellers in Australian urban 
areas. Yet, this provision requires urban vegetation to be resilient to projected changes in climate, which 
may compromise their function and persistence. Using occurrence records of all vascular plants present in 
Australian cities, we assessed the impacts of climate change on 3,206 species planted in 87 Australian cities, 
using three vulnerability metrics: exposure, safety margin and risk. Exposure expresses the magnitude of 
projected changes in climate in a given area, safety margin measures species’ sensitivity to climate change, 
and risk is the difference between exposure and safety margin. We considered four climate variables in our 
analysis: mean annual temperature (MAT), maximum temperature of the warmest month (MTWM), annual 
precipitation (AP), and precipitation of the driest quarter (PDQ). The proportion of species exceeding their 
current climatic tolerance (i.e. safety margin) was 88% (2,833 species) for MAT and 78% (2,524 species) for 
AP, followed by 38% (1,230 species) for MTWM and 32% (1,016 species) for PDQ. By 2050, the proportion of 
species at risk is predicted to increase for all climate variables. Our results can aid evaluation of the impacts 
of climate change on urban vegetation and identify species most at risk. Considering future climates when 
selecting species for urban plantings will enhance the long-term societal benefits provided by urban 
vegetation, including their contribution to mitigating the impacts of climate change.



 

"I never cared about the trees before": Empowering landholders to 
undertake ecological fire management post-2019/20 
Ms Hannah Etchells1, Ms Kate McShea1, Ms Jennie Cramp2 

1Nature Conservation Council NSW, Chippendale, Australia, 2NSW Rural Fire Service, Sydney Olympic Park, Australia 

HUMAN BEHAVIOUR CHANGE AND THE IMPORTANCE OF NATURE CONNECTION FOR HUMANITY’S 
WELLBEING - Hannah Etchells - "I never cared about the trees before": Empowering landholders to undertake 

ecological fire management post-2019/20, November 23, 2021, 11:46 - 11:50 

Biography:  
Hannah recently completed her PhD, investigating the ecological impacts of megafires across southwest 
Australia and California. She's now stoked to be combining her fire ecology expertise with community 
outreach and landholder engagement in areas impacted by Australia's 2019-20 fire season 

Australia's 2019/20 fire season had devastating impacts on nature, human life and property, and greatly 
impacted public perceptions and concerns regarding fire management. For many the fires were a wakeup 
call, motivating them to action: this was seen in staggering increases in donations (from wildlife rescue to 
firefighting efforts and scientific research), record sign-ups for local fire brigades, as well as people – 
particularly rural communities – wanting to learn more about fire ecology and management. The Hotspots 
Fire Project is a free training program providing landholders with the knowledge and applied skills to 
participate in fire management on their own properties, as well as bringing communities together to 
problem solve at a landscape scale. Never has this sort of outreach been more critical, or more in demand. 
In the two years post-Black Summer, there has been a significant increase in landholders wanting to manage 
for fire on their properties, with interest in risk management, cultural fire practice and ecological recovery. 
Participant feedback from pre-2019/20 workshops demonstrated that the skills and knowledge gained 
during the Hotspots workshops helped landholders feel more empowered, resilient and connected – not 
only with their natural environments but also with their neighbours and greater community. Post-Black 
Summer, Hotspots is engaging with past and current participants to understand how knowledge gained 
during the workshops made a difference to their fire management actions and understanding of ecological 
regeneration, and why people who had not previously given thought to fire ecology now want to engage 
with the topic.



 

Testing explanations for population decline in an iconic Australian bird 
using  novel application of genomics 
Miss Jennifer Evans1, Dr Timothée Bonnet1, Professor Andrew Cockburn1, Professor Loeske Kruuk1, Associate 
Professor Alexander Mikheyev1 

1Australian National University, Canberra, Australia 

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - Jennifer Evans - Testing explanations for 
population decline in an iconic Australian bird using  novel application of genomics, November 26, 2021, 

15:35 - 15:40 

Biography:  
Jennifer is a PhD candidate at the Australian National University's Division of Ecology & Evolution. Her 
research focuses on application of population and quantitative genomic approaches to understanding the eco-
evolutionary biology of wild populations.  

Globally, an unprecedented number of species are experiencing population declines, with severe 
implications for species and ecosystem survival. It is important to understand the processes underlying 
population decline to manage changing ecosystems. However, disentangling complex ecological and 
evolutionary processes remains challenging, and the necessary fitness and genomic data collected over 
sufficient timescales are rarely available in wild populations. Detailed long-term studies provide a unique 
opportunity to explicitly test for explanations  of population decline.  
 
The main aim of this study is to combine ecological and genomic datasets to assess the eco-evolutionary 
dynamics of population decline, by leveraging a long-term study of superb fairy-wrens (Malurus cyaneus) in 
Canberra, Australia. Alarmingly, the population has almost halved since the study began in 1988, including 
declines in the number of breeding pairs and the average size of groups in this cooperatively-breeding 
species. 
 
This study tests two possible explanations for the population decline: inbreeding depression, and 
parasitism. Both can have severe consequences for individual fitness and survival, and consequently drive 
population decline. Genomic estimates of inbreeding based on high-resolution genomic data for over 2000 
individuals are used to test for inbreeding depression in traits such as nestling mass and fledgling survival, 
and to investigate the genomic architecture of inbreeding. Additionally, the variation in avian blood parasite 
assemblages is quantified  with metagenomic approaches.  
 
This study informs our understanding of the population dynamics and ecological interactions underlying 
population decline in an iconic Australian bird species , and more broadly benefits the management of 
declining species and populations.



 

Closing the biodiversity finance gap with private investment: how is it 
working on the ground? 
Dr Megan Evans1 

1UNSW Canberra, Canberra, Australia 

BUSINESS AND BIODIVERSITY: INSIGHTS FOR ECOLOGY AND CONSERVATION SCIENCE FROM RESEARCH AND 
PRACTICE - Megan Evans - Closing the biodiversity finance gap with private investment: how is it working on 

the ground?, November 22, 2021, 11:15 - 11:28 

Biography:  
Megan Evans is a Lecturer and ARC DECRA Fellow in the School of Business at UNSW Canberra. Megan’s 
expertise sits broadly within environmental policy, governance and economics, with a focus on market-based 
instruments.  

The post-2020 global biodiversity framework calls for “urgent and transformative action” by all parts of 
society, including governments and businesses, to safeguard the Earth’s biodiversity. Achieving this goal will 
require a massive increase in financial resources directed to biodiversity – with the gap between current 
expenditure, and what is necessary, estimated to be USD 700 billion per year globally. The “biodiversity 
finance gap” is often promoted as an opportunity for the private sector, who are seeking to de-risk 
businesses and investments against biodiversity losses. Investors looking for suitable investments in 
biodiversity reportedly face several barriers: a lack of standardized metrics, scalability, and insufficient 
“investment-ready” projects. Less is known, however, of how conservation actors are adapting to this 
increasingly corporatized model – including the associated opportunities and risks. In this presentation, I will 
describe research which is aiming to understand how aspirations to “unlock” private finance for 
conservation are translating to biodiversity outcomes “on the ground”. This work involves (i) a critical 
analysis of dominant narratives within the voluminous biodiversity finance grey literature; and lesson 
drawing from experiences with climate and development finance, (ii) mixed methods social research using 
the Australian carbon market as a case study, which is increasingly being used to leverage private 
investment into biodiversity as a co-benefit. Finally, I will offer suggestions on issues that deserve more 
attention and research, including performance-based contracting, the role of market intermediaries, shifting 
roles for governments, and learning from past experiences with environmental markets.  



 

Perspectives on Building an Australian National Vegetation Classification 
using the international EcoVeg approach 
Dr. Don Faber-Langendoen1 

1NatureServe, Arlington, United States 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Don 
Faber-Langer - Perspectives on Building an Australian National Vegetation Classification using the 

international EcoVeg approach, November 26, 2021, 11:15 - 11:35 

Biography:  
Don Faber-Langendoen is Senior Ecologist and Conservation Methods Coordinator for NatureServe.  He works 
closely with the NatureServe Network across North America and partners around the globe to advance 
NatureServe’s mission of management and conservation of at-risk species and ecosystems 

Describing the diversity of ecosystems within Australia and around the globe has remained something of an 
elusive effort, because of ecological challenges (the complex, dynamic, and open structure of ecosystems)- 
and political (the funding, staffing, and support that is restricted to jurisdictional levels, whether local, state-
territory, or national).  Yet, coherent ecosystem typologies are critical for guiding resource management, 
conservation, and species habitat relationships within and across borders. One such typology is the 
International Vegetation Classification (IVC), based on the EcoVeg approach. Several pilot studies by 
Australian ecologists have shown the usefulness of applying the typology in Australia. Discussions are now 
underway to both respect the need for jurisdictional classifications and to provide a set of ecosystem types 
that are ecologically meaningful at multiple thematic levels. Here we propose the development of an 
Australian National Vegetation (AUNVC) consistent with the international EcoVeg approach.  We discuss the 
roles of vegetation plots, inventory, maps, and expert judgement in developing the classification.  Finally,  
we identify the needed partnerships among local, state-territorial, and national governments to make 
development of an AUNVC feasible.



 

AusTraits: a national database on the traits of Australia's complete flora 
A/Prof Daniel Falster1, Isaac Towers1, Dr Elizabeth Wenk1, Associate Professor Rachael Gallagher2, Professor 
Ian Wright2 

1University Of New South Wales Sydney, UNSW Sydney, Australia, 2Western Sydney University, Richmond, Australia 

OPEN FORUM: PLANT TRAITS - Elizabeth Wenk - AusTraits: a national database on the traits of Australia's 
complete flora, November 23, 2021, 16:28 - 16:41 

Biography:  
The main focus in my lab is predicting the distribution of plant types found within vegetation and across 
environmental gradients, from ecological and evolutionary first principles. I am passionate about science, 
open data, reproducible research, and teaching biologists to code. 

An enduring goal in plant ecology is to understand how climate drive the evolution and assembly of plant 
communities. While it has long been observed that phylogenetically and geographically distinct vegetations 
can have similar structure, pointing to common driving processes, new datasets and theory on functional 
traits provide renewed support for the existence of predictable deterministic forces in community assembly. 
In this talk, we leverage data from the newly available AusTraits compilation to highlight how six major plant 
functional traits vary along climatic gradients in Australia and describe the mechanisms potentially 
explaining their variation, as encapsulated in process-based theories. These mechanisms fall into three 
broad groups: those based on ecological limits, those reflecting adaptation to the abiotic environment, and 
those based on competitive arms races. Our results suggest that each mechanism contributes to explaining 
variation in traits across the Australian landscape. Combined this research



 

Considering landscapes of fear in urban biodiversity conservation 
Mrs Loren Fardell1, Dr Catherine Nano2, Dr Chris Pavey3, Prof Chris Dickman1 

1School of Life and Environmental Sciences, The University of Sydney, Sydney, Australia, 2Flora and Fauna Division, 
Department of Environment, Parks and Water Security, Northern Territory Government, Arid Zone Research Institute, 
Alice Springs, Australia, 3CSIRO, Land and Water, Winnellie, Australia 

PLANNING OUR FUTURE CITIES: CREATING BIODIVERSE AND FUNCTIONING URBAN ECOSYSTEMS - Loren 
Fardell - Considering landscapes of fear in urban biodiversity conservation, November 22, 2021, 11:15 - 11:28 

Biography:  
Loren Fardell is a PhD Candidate, under Prof. Dickman, The University of Sydney. Her research observes 
landscapes of fear and stress impacts imposed on prey species by increased predator and human activity, to 
better direct conservation management of urban environments.   

Urban wildlife face stressors imposed by human activity and novel predators. As urban and adjacent 
environments are becoming increasingly valuable habitat for wildlife, it is important to understand how 
susceptible taxa, such as small mammals, can persist under additional stressors. We used filmed giving-up 
density (GUD) trials under both natural conditions and experimentally added stressor cues (human 
disturbance and/or introduced predators) across an urban disturbance gradient to observe: 1) small 
mammal foraging patterns relative to habitat components and distances to human disturbances and 
predators, and 2) how foraging behaviours differ across the gradient. We found that the combination of the 
introduced stressor impacts, from human disturbances and introduced predators, were additive, and that 
small mammals responded to the cues of predators and humans when foraging by using different habitat 
variables and behaviours. Notably, responses differed along the urban disturbance gradient and when 
additional stressors were introduced. At the urban-edge environment, animals perceived less risk when 
foraging near predators and at increased distances from houses, vigilance was highest under the combined 
stressors treatments. Contrastingly, at the further-from-urban environments, animals perceived safety in 
foraging near human paths/roads when close to predators but perceived it risky when foraging in the 
presence of additional stressors, then used habitat components differently and increased vigilance under 
the predator treatments. We conclude that small mammals persist in disturbed urban environments by 
navigating landscapes of fear, and suggest that management of vegetation could alleviate the effects of 
multiple stressors by increasing heterogeneity and adding ruggedness (safe refuge sites).



 

Grass roots to Growlers: Citizen scientists, land managers and researchers 
collaborating to rewild Litoria raniformis 
Dr Lisa Farnsworth1,2, Mr Lance Lloyd1,3, Dr Geoff Heard4, Mr Rod Sherlock5,6 

1Restoration Ecologist, Winton Wetlands Committee of Management Inc, , Australia, 2Adjunct Research Fellow, Institute 
of Land, Water and Society, Charles Sturt University, , Australia, 3Honorary Research Fellow, Federation University, , 
Australia, 4Adjunct Research Fellow, School of Ecosystem and Forest Science, University of Melbourne, , Australia, 
5Federation University, , Australia, 6Volunteer, Winton Wetlands Committee of Management Inc, , Australia 

PRACTITIONERS COLLABORATING TO RESTORE AND REWILD LANDSCAPES - Lisa Farnsworth - Grass roots to 
Growlers: Citizen scientists, land managers and researchers collaborating to rewild Litoria raniformis, 

November 22, 2021, 12:47 - 13:00 

Biography:  
I'm a practicing restoration ecologist with significant experience in the conservation and management of 
semi-arid woodland and ephemeral wetland systems.  I have a PhD in the fire ecology of mallee reptiles and 
am passionate about threatened species restoration. 

The rewilding of ecologically important species with critical ecological functions is a common goal of 
restoration projects.  Assessing the feasibility of such projects is complex, involving participation and 
support of a network of land managers, researchers, citizen scientists and project funders. 
Located in NE Victoria, Winton Wetlands Reserve has 3800ha of wetlands surrounded by 4,950ha of river 
red gum and box grassy woodlands.  Growling Grass Frogs (GGF; Litoria raniformis), once common in 
wetland ecosystems, are now regarded as endangered in Victoria due to habitat loss, fragmentation and the 
impact of chytrid fungus. GGFs were present at Winton Wetlands prior to it becoming Lake Mokoan (1970) 
but are now likely to be locally extinct due to the loss of suitable habitat.  GGFs are important in the wetland 
ecosystem as they are functionally different from other frog species being predators of other frogs, and 
terrestrial insects. Their large size also makes them valuable prey for predatory bird species.  
To evaluate the feasibility of rewilding GGFs at Winton Wetlands, a suite of information was collected.  Over 
4 years, 3500hrs of acoustic monitoring was conducted within and adjacent to the Reserve to confirm the 
local absence of the species.  Frog swabbing indicated that the threat of chytrid is present on the Reserve, 
primarily carried by the two Crinia species, however the zoospore loads were low compared with frogs from 
locations known to support healthy populations of GGFs.  Habitat assessments indicated that the Reserve 
can provide suitable habitat required for each life stage of GGF.  



 

A life in tropical savannas – patterns of ecomorphological diversification 
on independent squamate radiations 
Dr Jessica Fenker1,2, Dr Damien Esquerré2, Dr Dan Rabosky3, Dr Guarino Colli4 

1Atlas Of Living Australia/ Ecocommons, Canberra, Australia, 2ANU - Australian National University, Canberra, Australia, 
3University of Michigan, Ann Arbor, United States, 4Universidade de Brasília, Brasilia, Brasil 

OPEN FORUM: EVOLUTIONARY ECOLOGY - Jessica Fenker - A life in tropical savannas – patterns of 
ecomorphological diversification on independent squamate radiations, November 22, 2021, 14:54 - 15:09 

Biography:  
Currently at ALA and EcoCommons. Associated with ANU, Moritz and Cardillo lab. Completed a postdoc at the 
University of Michigan. Most of my research investigates the evolutionary, ecological, morphological, and 
biogeographic patterns that generate biodiversity. Activist for diversity in Science. 

Historical contingency and natural selection both play a role in how species diversify into different 
morphological forms that fill the available ecological space. Even though predicting the exact evolutionary 
trajectory a species will take is impossible, we observe that species can independently evolve towards 
similar phenotypes in response to analogous environmental conditions. The convergent evolution of 
species’ ecological niches, or the independent evolution of similar traits, is a potential result of adaptive 
radiation in response to ecological opportunity. There are many recognized examples of morphological 
convergence at the species scale, as some species of Anoles lizards in the Caribbean islands and the 
distantly related emerald tree boa compared to the green tree python. However, what would we expect of 
entire communities living in similar environments? Here, we gather an extensive dataset comprising 
morphological and ecological traits of lizards and snakes (~400 species in total) to investigate convergence 
and morphological disparity across tropical savannas in Australia and South America. We find strong 
evidence of evolutionary convergence in many independent lineages of lizards across both continents. The 
morphological disparity of local communities across continents highlights similarities in the structure of the 
communities but shows idiosyncratic patterns in how clade age affects their variety of body forms.



 

ADVANCES IN GENOMICS FOR ECOLOGY - Kristen Fernandes - 
Environmental DNA metabarcoding reveals the threat of urbanisation to 
native bees in a biodiversity hotspot 
Miss Kristen Fernandes1,2, Dr Kit Prendergast1, Dr Ben Saunders1, Associate Professor Bill Bateman1, Assistant 
Professor Kristine Bohmann2, Professor Michael Bunce3, Professor Mark Gibberd1, Dr Paul Nevill1 

1Curtin University, Perth, Australia, 2University of Copenhagen, Copenhagen, Denmark, 3Environmental Protection 
Authority, Wellington, New Zealand 

ADVANCES IN GENOMICS FOR ECOLOGY - Kristen Fernandes - Environmental DNA metabarcoding reveals the 
threat of urbanisation to native bees in a biodiversity hotspot, November 26, 2021, 12:33 - 12:44 

Biography:  
Kristen is a PhD Candidate based at Curtin University who is also co-enrolled at the University of 
Copenhagen. Her primary interests are in DNA metabarcoding and terrestrial invertebrates. She is also a 
Holsworth Wildlife Research Endowment Grant recipient.  
 
 

Urbanisation is known to have detrimental impacts on native bee species through the loss of preferred 
foraging habitat. However, the presence of green spaces from parklands and gardens in urban areas can 
provide some habitat and foraging resources for native bees. Typically, bee foraging preferences are studied 
through visual surveys of their interactions with plants and the identification of gathered pollen. However, 
pollen identification is difficult; where morphology between pollen grains can be indistinguishable between 
entire genera or families. Genetic techniques, therefore, are valuable to aid in pollen identification. Here, 
we aimed to see if environmental DNA (eDNA) metabarcoding can be used to identify patterns of change in 
forage sources of native bee species. We looked specifically for differences between forage in residential 
gardens and remnant bushland habitat types in the southwest Australian biodiversity hotspot. We identified 
plant species foraged by native bees by metabarcoding the contents of nesting tubes from trap-nests of 
eight species of cavity-nesting bees. For all eight bee species in our study, the contents of nesting tubes 
consisted of exclusively native plant taxa. However, there were varied responses between oligolectic 
(specialist) and polylectic (generalist) bee species when comparing the plant forage richness and 
composition between the habitat types. This study is the first to use eDNA metabarcoding to document the 
response of native bee species to urbanisation. Our results suggest a much more complex response of 
native bee species to urbanisation than previously thought and supports the importance of sustained native 
plant diversity in urban environments.  
 



 

Soil carbon accounting in the world’s most carbon-dense forests, the 
Victorian Central Highlands 
Miss Atalaya Ferrari1, Dr Samantha Grover1, Dr Christina Birnbaum1 

1Royal Melbourne Institute Of Technology, Melbourne, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Atalaya Ferrari is an Honours student at RMIT University currently researching soil carbon sequestration in 
threatened mountain ash forests. She devotes much time and passion to community-led conservation 
movements and has recently appeared in the documentary Wild Things (360degree Films). 

The tall, wet forests of the Victorian Central Highlands have been identified as the most carbon dense 
forests in the world, due largely to high levels of both aboveground plant biomass and total soil carbon, 
making these forests important carbon sinks. They are also threatened by fire and timber extraction. 
Despite their significance as carbon stores, detailed study of their soil carbon fractions to better determine 
carbon fluxes and stores has not been conducted. This research aims to conduct soil sampling across three 
areas of undisturbed forest in the Central Highlands for analysis of both dynamic and stored soil carbon via 
MIR spectroscopy, to provide improved estimates of of the amount of carbon sequestered in these 
threatened ecosystems. Improving estimates of stored carbon will allow for a greater understanding of how 
degradation of this forest type can contribute to increasing atmospheric carbon levels, as well as the climate 
mitigation benefits of conserving these forests. In addition, the study design and use of MIR spectroscopy 
may be applied in future studies to other forests of this type across Australia, many of which face increased 
threat from the effects of human-induced climate change and resource extraction. Improved carbon 
accounting for Australia’s threatened forests is of vital importance in informing policy decisions regarding 
their use and protection. 



 

The quest for mapping the ecosystem of the Earth 
Dr Jose R. Ferrer-Paris1, Prof. David A. Keith1 

1University of New South Wales, Kensington, Australia 

REMOTE SENSING IN ECOLOGY - Jose Ferrer-Paris - The quest for mapping the ecosystem of the Earth, 
November 25, 2021, 12:37 - 12:42 

Biography:  
Research Fellow at the Center for Ecosystem Science and the Data Science Hub at UNSW, member of the 
International Union for the Conservation of Nature Thematic Group on Red List of Ecosystems. Currently 
working on global risk assessment of ecosystems.  

Ecosystems are natural units of classification that are highly suitable for tracking the status of biodiversity 
and natural capital at the global scale. Ecosystem maps need to integrate different sources and kinds of data 
and complementary mapping approaches employed by a global community of researchers into consistent 
and explicit models of ecosystem features that are comparable among different groups of ecosystems 
enabling the changing status of ecosystems to be tracked.   
 
Here we propose the use of conceptual models to define and contrast different ecosystem types to be 
mapped and choose the best available spatial representation. We illustrate this approach using the 108 
ecosystem functional groups (EFGs) of the IUCN Global Ecosystem Typology. We compiled information from 
>640 references and >400 web pages describing > 310 datasets. We assessed the relationship between each 
dataset and the ecosystem concepts by identifying the components of the diagrammatic assembly models 
that match the variables measured in the datasets and used directed acyclic graphs to describe their 
relationships.  
 
We classified datasets according to their potential use for mapping ecosystems: 79 datasets provide static, 
coarse-scale indicative maps for all EFGs, at least 28 datasets provide fine-scale and validated distribution 
maps for 35 EFGs, but few have a temporal component to measure changes. Many datasets provide spatial 
indicators or distribution records that can be used as input variables for modeling ecosystem distribution.  
Although this overview is not exhaustive, it allows us to estimate how much effort is needed to complete a 
comprehensive set of global ecosystem maps.



 

Remotely-sensed functional traits can indicate adaptive capacity to 
climate change of trees from Mediterranean-type ecosystems 
Mr João Filipe1, Dr Paul  Rymer2, Dr  Collin Ahrens2, Dr  Margaret Byrne3, Prof Giles Hardy1,4, Dr Margaret 
Andrew1,4 

1Centre for Terrestrial Ecosystem Science and Sustainability, Harry Butler Institute, Murdoch University, Murdoch , 
Australia, 2Hawkesbury Institute for the Environment, Western Sydney University , Richmond, Australia, 3Biodiversity and 
Conservation Science, Department of Biodiversity, Conservation and Attractions, Kensington , Australia, 4Environmental 
and Conservation Sciences, Murdoch University, Murdoch, Australia 

REMOTE SENSING IN ECOLOGY - Joao Filipe - PRESENTATION WITHDRAWN, November 25, 2021, 12:42 - 
12:47 

Biography:  
João Filipe is a PhD student at Murdoch University (Western Australia) and is broadly interested in the 
evolutionary ecology of plants and botany. His current project focuses on the ecology and adaptation to 
climate change of foundation trees.  
 

Forests of Southwest Australia (SWWA) have experienced drought-induced mortality in recent years. 
Climate models predict that heatwaves and extreme droughts will become more frequent. However, 
dominant tree species may have adaptive capacity to respond to climate change through genetically 
determined physiological tolerance to climate extremes indicative of local adaptation. Spectroscopy is a 
promising tool for plant phenotyping, producing quantitative estimates of functional traits, including stress 
response that may indicate the plant’s vulnerability to climate change. This study explored variability of 
functional traits in Corymbia calophylla (marri), a foundation species endemic to SWWA, to estimate 
patterns of local adaptation. Trees from natural populations spanning marri’s geographic distribution were 
grown in two common garden plantations with different climate settings. High-resolution field-based 
spectral measurements were collected from leaves of adult plants at both plantations in two seasons 
(summer and winter). Partial least squares regression analyses of full reflectance spectra highlighted 
differences among populations, plantations, and seasons in spectral regions associated with photosynthetic 
pigments and water content, among other spectral traits, which are related to leaf condition and stress 
responses. Variation in these functional traits was further explored with analyses of vegetation indices (VIs) 
tailored to pigment and water absorptions. VI analyses identified significant differences between 
populations, suggesting there is heritable variation in climatic tolerances, but stronger effects of season and 
plantation. Hyperspectral remote sensing has the potential to assess plant functional status rapidly and non-
destructively across climatic gradients to support conservation and management strategies, such as assisted 
migration, for forests under climate change. 
 
 



 

Northern Bettongs Bettongia tropica at risk of local extinction on the 
Mount Carbine Tablelands 
Dr Manuela Fischer1, Mr Johnny Murison2 

1Australian Wildlife Conservancy, Perth, Australia, 2Western Yalanji Aboriginal Corporation, Mareeba, Australia 

INDIGENOUS ECOLOGICAL KNOWLEDGE SYMPOSIUM - Johnny Murlson and Manuela Fischer - Northern 
Bettongs Bettongia tropica at risk of local extinction on the Mount Carbine Tablelands, November 23, 2021, 

12:11 - 12:24 

Biography:  
I am a wildlife ecologist associated with AWC and manage a large research project monitoring the 
endangered Northern Bettong population in the Wet Tropics. I work in partnership with QPWS and Western 
Yalanji Aboriginal Corporation. 

The northern bettong Bettongia tropica is an endangered species that was distributed from the Wet Tropics 
to central Queensland prior to European settlement. Only two extant populations remain, with the larger 
population (approximately 1000 individuals) appearing to be stable over the last 20 years of research. The 
second population occurs on Western Yalanji country on the Mount Carbine Tablelands (MCT), which is 
relatively unknown and the focus of this research. 
We used live traps, sensor cameras and GPS collars to assess the distribution, population size and habitat 
use of the northern bettongs and their key threats on the MCT. Capture-recapture analysis showed that 
approximately 50 individuals remain on the MCT, a much smaller population size than anticipated. Spatial 
analysis of 98 sensor cameras revealed that northern bettongs avoid areas heavily utilised by cattle. GPS 
tracking of individuals also showed that northern bettongs avoid lantana infested areas. When body 
condition and fecundity is compared to the larger Lamb Range population, a smaller proportion of females 
on the MCT carried pouch young and the overall body mass index was significantly lower.  
Given the low number of bettongs, their poor body condition and low breeding success on the MCT, we 
anticipate that this population may suffer from inbreeding depression. Traditional owners have suggested 
greater fire regimes to control the invasion of rainforest into sclerophyll forest. In addition, we recommend 
to address key threats such as lantana and cattle removal and to consider genetic rescue to enhance the 
genetic diversity of the MCT population.  



 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION (2) - 
Michael-Shawn Fletcher - Revealing the incredible workload required to 
keep Country open in northwest Lutruwita (Tasmania) 
Associate Professor Michael-Shawn Fletcher1, Dr Patricia Gadd 
1School of Geography, Earth and Atmospheric Sciences, University of Melbourne, Carlton, Australia, 2Australian Nuclear 
Science and Technology Organisation, Lucas Heights, Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Michael-Shawn Fletcher - Revealing the 
incredible workload required to keep Country open in northwest Lutruwita (Tasmania), November 26, 2021, 

14:15 - 14:28 

Biography:  
Associate Professor Michael-Shawn Fletcher is a descendant of the Wiradjuri and a geographer interested in 
the long-term interactions between humans, climate, disturbance, vegetation and landscapes in the southern 
hemisphere.  

Grasses are the most economically important plants on Earth and people work hard to maintain grassy 
systems where they do not occur naturally. When the British invaded and subsequently colonised Lutruwita 
(Tasmania), they encountered vast areas of grassy plains and open woodlands in the northwest. Grasslands 
in this region support considerably higher densities of fauna than the dark and resource poor rainforests 
and were a key seasonal resource for the Palawa people of Tasmania.  Rainforest now stands where these 
grasslands were. This shift occurred within decades of the forced removal and theft of Aboriginal land for 
British pastoral enterprise. The speed that rainforest captured these grasslands indicates that the Palawa 
people of the region worked constantly to keep these areas open.  
 
How long were the Palawa working to keep their Country open in the face of rainforest invasion?  
 
The current geological epoch, which is characterised by a climate ideal for rainforest in this landscape, spans 
more than 10,000 years. Before this, low temperature and low CO2 levels in the Last Ice Age favoured 
grasslands over rainforest. Had the Palawa kept this country open since the Last Ice Age? Or did they 
remove rainforest and create a grassy system to exploit later on? Either of these represents an incredible 
workload. Here, I present a 17,000 year record from the middle of this Country to find out which method 
was employed. 
 



 

How has urbanisation impacted microbial biodiversity, human health and 
urban ecosystem services? 
Dr Emily Flies1, Dr Penelope Jones2 

1School of Natural Sciences, Hobart, Australia, 2Menzies Institute for Medical Research, Hobart, Australia 

PLANNING OUR FUTURE CITIES: CREATING BIODIVERSE AND FUNCTIONING URBAN ECOSYSTEMS - Emily Flies 
- How has urbanisation impacted microbial biodiversity, human health and urban ecosystem services?, 

November 22, 2021, 12:48 - 12:53 

Biography:  
Dr Flies is a health ecologist who examines how biodiverse environments relate to human health. She 
coordinates the Backyard Biodiversity unit and co-leads the Healthy Landscapes research group at the 
University of Tasmania and is active in science community engagement. 

Urban landscapes are now the dominant living environment for humanity. These urban environments offer 
myriad social, cultural and economic benefits to human health which often results in better health metrics 
compared to rural counterparts. However, they separate people from biodiverse nature which is known to 
have important health benefits for people. Cities also alter the microbial (e.g. bacterial, fungal) communities 
to which people are exposed: with potentially important but underexplored health impacts. In particular, 
higher rates of asthma and allergies has been linked to exposure to less diverse microbial communities. But 
microbial studies in urban areas present conflicting results on the effect of urbanisation on environmental 
microbiomes; some studies have found urban microbiomes to be less diverse, others have found greater 
diversity than environmental microbiomes in rural and natural environments. Understanding the effect of 
urbanisation on microbial diversity is important both for human health and ecosystem functioning.  
 
Here we present evidence from a global systematic review exploring the impact of urbanisation on airborne 
microbiomes and recent local evidence of the effect of urbanisation on the environmental microbiomes in 
Hobart, Tasmania. We discuss how these changes represent a compromising of ecosystem services in cities. 
While there are similarities between the patterns in Hobart and the global patterns, this presentation 
highlights important differences that need to be explored to better understand urban health. We propose 
how closing this knowledge gap could be applied to improve urban biodiversity, ecosystem services and the 
health of urban populations.



 

Assessing the impact of Phantom Decoys on  honeybees, Apis mellifera 
Ms Caitlyn Forster1, Professor Dieter Hochuli, Dr Thomas White, Dr Ros Gloag, Dr Tanya Latty 
1The University Of Sydney, Camperdown, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Caitlyn Forster is a PhD Candidate at the University of Sydney. She is interested in combining techniques from 
behavioural economics and behavioural ecology to understand how bees forage on flowers. 

 
The  knowledge of a highly desirable but sold-out  option can impact consumer choice by influencing their 
preferences of the remaining options. Experiments on humans suggest that such ‘phantom’ decoys can 
change, or even reverse, an individual’s preferences. Feeding choices by animals are typically assessed using 
simple cost/benefit matrices Honey bees foraging for flowers are faced with many choices and may make 
decisions in similar ways to people. It is possible they can be influenced by a phantom decoy with through 
flowers that are empty of nectar. Phantom decoys could potentially be used to change bees’ foraging 
choices on particular flowers. Here we investigate the effect of attractive phantom decoys on the choice 
behaviour of honey bees, Apis mellifera. Social information can also be important in decision-making in 
honey bees. Honey bees use dances to communicate the quality of flowers they visit. We also tested if the 
dance behaviour of bees was impacted by the presence of a phantom decoy, impacting the overall ‘rating’ 
of their choices. Bees were presented with either a binary choice set containing two flower types (‘the 
target’ and ‘the competitor’), or a ternary choice set containing the target, the competitor and one a 
phantom decoy. Just like human consumers lured in by items later revealed to be sold-out, individual bees 
altered their preferences when an attractive, but ultimately unavailable, item was added to their choice set.  



 

Diversity and composition of native fungal communities determine plant 
responses to herbivory 
Dr Adam Frew1, Prof. Pedro Antunes2, Prof. Duncan Cameron3, Prof. Sue E. Hartley3, Assoc. Prof. Scott N. 
Johnson4, Prof. Matthias C. Rillig5, Asst. Prof. Alison E. Bennett6 

1University Of Southern Queensland, Toowoomba, Australia, 2Algoma University, Sault Ste. Marie, Canada, 3University of 
Sheffield, Sheffield, United Kingdom, 4Hawkesbury Institute for the Environment, Western Sydney University, , Australia, 
5Freie Universität Berlin, Berlin, Germany, 6The Ohio State University, Columbus, USA 

USING SOIL MICROBES TO RESTORE, REGROW AND REWILD - Adam Frew - Plant protection by arbuscular 
mycorrhizas: A role for fungal diversity?, November 25, 2021, 12:36 - 12:41 

Biography:  
Dr Adam Frew is a Lecturer at the University of Southern Queensland. He is interested in plant-soil 
interactions, particularly arbuscular mycorrhizal fungi and plant-herbivore interactions. He completed his PhD 
at the Hawkesbury Institute for the Environment. 

Most plants associate with arbuscular mycorrhizal (AM) fungi that enhance plant access to soil resources, 
while plants provide fungi with carbon. The effects of the AM symbiosis on plant interactions with insect 
herbivores is variable and context dependent, and depends fungal species identity. However, there is little 
understanding of how different native communities of AM fungi can affect plant-herbivore interactions. 
Furthermore, there is almost no information on how the diversity of native AM fungal communities might 
shape plant responses to root herbivory. We investigated how resident AM fungal communities sourced 
from three soils with distinct management histories affected plant (Sorghum bicolor) growth and nutrient 
uptake and how they mediated plant responses to attack from a native root-feeding insect (Dermolepida 
albohirtum). Plant growth and nutrient concentration different between different AM fungal treatments. 
Root herbivory reduced root growth and uptake of nutrients only in plants associating with fungi sourced 
from remanent sclerophyll forest soils. Conversely, plants associated with fungi derived from organically 
cropped field soil or soil from a field in fallow were not impacted by root herbivory. Belowground plant 
responses to herbivory are influenced by the diversity and composition of root-colonising AM fungi, and 
more thorough exploration linking AM fungal diversity to plant-herbivore interactions is needed.



 

Climatic drivers of plant trait composition at the continental scale 
Associate Professor Rachael Gallagher1, Dr Samuel Andrew2, A/Prof Daniel Falster3, Dr Elizabeth Wenk3, Dr 
Greg Guerin4, Professor Ian Wright1 

1Hawkesbury Institute for the Environment, Western Sydney University, Richmond, Australia, 2CSIRO, Black Mountain, 
Australia, 3School of Biological, Earth & Environmental Sciences, University of New South Wales, Kensington, Australia, 
4School of Biological Sciences, University of Adelaide, , Australia 

OPEN FORUM: PLANT TRAITS - Rachael Gallagher - Climatic drivers of plant trait composition at the 
continental scale, November 23, 2021, 16:15 - 16:28 

Biography:  
I am a plant ecologist with interests in biogeography, functional traits and climate change adaptation in 
plants.  

Plant traits vary predictably with climate. Global studies of trait-environment correlations from site-based 
measurements show that height, leaf size, specific leaf area (SLA) and seed mass exhibit clear relationships 
with both rainfall and temperature. Although site-based measurements of plant traits in situ offer precision 
in measurement, species are typically sparsely sampled across environmental space. An alternative 
approach to site-based quantification of traits is the creation of continuous surfaces of trait variation (trait 
maps) which summarise the functional composition of vegetation across a landscape. Here, we couple 
modelled distributions for 26,000 plant species to observations of leaf size, seed mass, height and SLA from 
AusTraits to map trait means and variability in relation to climate (annual precipitation and mean annual 
temperature) in 10km × 10 km grid cells. We show that, in Australian vegetation: (i) precipitation is a strong 
predictor of average trait values, accounting for 77% of variation in mean leaf size, for instance; (ii) 
variability in traits is also related to climate, with traits such as seed mass being highly variable in warm and 
wet environments; and (iii) there is remarkably tight coordination between leaf size, seed mass and height 
(but none of these traits with SLA) across the continent. The trait-maps we showcase can provide 
continuous surfaces for quantifying vegetation composition and also for predicting the effects of human 
impacts such as land clearing and climate change, to the functioning of the Australian vegetation.



 

The influence of parental pre-natal exposure to heat calls on thermal 
tolerance of their offspring 
Mr Lorenzo Galletta1, Dr Meagan Craven1, Prof Tamsyn Crowley1, Dr Katherine Buchanan1, Dr Mylene 
Mariette1 

1Deakin University, Highton, Australia 

OPEN FORUM: CLIMATE CHANGE - Lorenzo Galletta - The influence of parental pre-natal exposure to heat 
calls on thermal tolerance of their offspring, November 25, 2021, 12:29 - 12:34 

Biography:  
Lorenzo Galletta is currently enrolled as a PhD candidate in the at Deakin University, Australia. His interests 
concern the impact of current climate change projections on wildlife and the potential adaptive mechanisms 
wildlife may employ to develop resilience. 

Phenotypic plasticity allows organisms to adapt to local environmental conditions. Understanding the 
mechanistic limits of phenotypic plasticity is valuable in predicting the consequences of the current climate 
crisis on natural populations. Zebra finches (Taeniopigia guttata), produce heat calls when the ambient 
temperature rises above 27°C. Embryos exposed to heat calls show adaptive changes in growth and 
development, physiology, and a preference for hotter nesting conditions when adult. Here, we test the 
hypothesis that parents that were prenatally exposed to heat calls go on to produce embryos that are more 
tolerant of high temperatures. To test this hypothesis, we collected fertile eggs 7-days postlay from parents 
which had either been exposed to heat or control calls as embryos. We experimentally exposed the eggs to 
an acute heat challenge and quantified the expression levels of heat shock proteins (HSPs) compared to a 
control treatment (same handling, but no heat challenge). Our results suggest that embryos of parents 
exposed to heat calls may adaptively alter their upregulation of heat shock proteins, although this result is 
no significant when controlling for multiple tests, due to the sample size. Our work represents the first 
experimental test of the capacity for transgenerational impacts of prenatal acoustic information on adaptive 
cellular changes promoting thermal resilience.



 

Trends in the status of and threats to Australian threatened birds 
Professor Stephen T Garnett1, Dr G Barry Baker 
1Charles Darwin University, Ellengowan Drive, Australia 

OPEN FORUM: THREATENED SPECIES - Stephen Garnett - Trends in the status of and threats to Australian 
threatened birds, November 22, 2021, 14:15 - 14:28 

Biography:  
Stephen Garnett has worked with threatened species, particularly birds, for over thirty years, and has been 
studying the ecology of tropical Australia for over 40. He has led the production of four action plans for 
Australian birds. 

I report on the results of a recent review of the IUCN Red List status of all Australian bird taxa undertaken to 
create the 'Action Plan for Australian Birds 2020', which will be released on 1st December 2021. The 
presentation will consider trends in status over the last three decades since the first Action Plan for birds 
appeared and summarise the threats thought to be having most impact, those most in need of research, 
those most tractable to management and those where management has had greatest impact. There is 
detailed analysis of the Red List Index which is used to benchmark Australian conservation performance 
against global trends and to characterise variation among different Australian bird groups. Success stories 
will be highlighted as will areas of growing alarm. Actions likely to have greatest impact on threatened bird 
conservation in the future will be highlighted.



 

Testing the efficiency of eDNA compared with video-trap data: Terrestrial 
wildlife in the Victorian Mallee 
Miss Kendrika Gaur1, Professor Don Driscoll1, Doctor Stella Loke2, Mr. Thomas Burns1 

1Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Burwood, Australia, 22.
 Deakin Genomics Centre, School of Life and Environmental Sciences, Deakin University, Burwood, Australia 

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - Kendrika Gaur - Testing the efficiency of eDNA 
compared with video-trap data: Terrestrial wildlife in the Victorian Mallee, November 26, 2021, 15:07 - 15:12 

Biography:  
Kendrika Gaur is a PhD student at the Centre for Integrative Ecology, Deakin University. Her research interests 
include eDNA, wildlife conservation, threatened species monitoring, and conservation genetics. She has been 
involved in Citizen Science and conservation technology related projects.  

Environmental DNA (eDNA) is suggested as a rapid, cost-effective, sensitive, and non-intrusive wildlife 
survey technique. It detects taxa from DNA deposited in environmental samples (soil, water, or sediment). It 
is well-established for aquatic biomonitoring but not for land animals because terrestrial eDNA studies are 
inadequate with limited faunal coverage, techniques are non-standardised and because DNA persists longer 
in soil, making the timeframe of sampling uncertain. Addressing these limitations, our research focused on 
detecting the efficacy of a novel terrestrial eDNA sampling arena and compared it with video-trap surveys. 
The sampling arenas comprise a sandpaper sheet (23 x 28 cm) stapled to a corflute base. We deployed the 
arenas at 36 sites in Mallee regions of NE Victoria. We used Deakin University’s solar-powered and artificial-
intelligence-assisted cameras alongside the arenas. We collected the arenas after 14-20 days of 
deployment. The arenas were washed, wash-water was filtered, and the filter membranes were analysed by 
metabarcoding with 18S, 12S and COI primers. Preliminary bioinformatic analysis have shown the presence 
of fungi, arthropods, birds, reptiles, and mammals which needs to be analysed further for validation. The 
taxa identified by eDNA metabarcoding will be related to their occurrence in corresponding video trap data.  
By pioneering this method, our work will pave the way for eDNA to be applied more broadly in rapid, 
inexpensive terrestrial biodiversity surveys.



 

Use of artificial and modified nests by Norfolk Island’s Parrots 
Mr Daniel Gautschi1, Dr Robert Heinsohn1, Dr Ross Crates1, Dr Nicholas Macgregor2,4, Ms Melinda Wilson3, Dr 
Dejan Stojanovic1 

1Fenner School of Environment and Society, The Australian National University, Acton, Australia, 2Parks Australia, 
Director of National Parks, Parkes, Australia, 3Norfolk Island National Park and Botanic Gardens, Norfolk Island, Australia, 
4Durrell Institute of Conservation and Ecology (DICE), University of Kent, Canterbury, United Kingdom 

OPEN FORUM: ECOSYSTEM RESTORATION - Daniel Gautschi - Artificial nest use by two sympatric species: are 
restoration efforts supporting endangered or pest birds?, November 25, 2021, 16:30 - 16:42 

Biography:  
I am a PhD Candidate studying the breeding biology and population dynamics of the Norfolk Island green 
parrot at the Australian National University. My main area of interest is behavioral ecology. 

For secondary cavity nesters, scarcity of suitable hollows can severely limit reproduction. The provision of 
artificial nests is commonly used to increase the availability of breeding sites for cavity nesting birds. While 
sometimes effective, artificial nests may also be avoided by the target species or utilized by non-target 
species. For the last 40 years, artificial nests have been employed to support the Norfolk Island green parrot 
Cyanoramphus cookii population. However, not all artificial nests are used by the species, and some are 
routinely occupied by introduced competitors. We recorded characteristics of all 71 artificial nest sites on 
Norfolk Island and used eight years of nesting data (2013 – 2020) to model usage of nests by Norfolk Island 
green parrots and their primary introduced competitor; the crimson rosella Platycercus elegans. We found 
that the best predictor of green parrot use was nest foundation; nests with entirely artificial foundations 
were significantly less likely to be occupied than nests with live trees or stumps as their foundations. None 
of the characteristics we measured predicted nest use by crimson rosellas. Nests with artificial foundations 
are currently supporting only a non-target species. A better understanding of the reasons behind the target 
species’ avoidance of nests with artificial foundations is required to inform the design and management of 
nest sites in the future. This study highlights the value of a detailed understanding of the target species’ 
natural history when designing artificial nests for habitat restoration in disturbed ecosystems.



 

Prioritising large-scale coastal wetland renewal: A state-wide perspective 
for maximising blue habitat benefits 
Dr Valentin Heimhuber1 

1UNSW Sydney, ,  

TAILORED RESTORATION RESPONSE: PREDICTIONS AND GUIDELINES FOR COASTAL WETLAND RENEWAL 
USING ECOLOGICAL THEORY AND DATA - William Glamore - Prioritising large-scale coastal wetland renewal: A 

state-wide perspective for maximising blue habitat benefits, November 23, 2021, 11:51 - 12:04 

Biography:  
Associate Professor  
EcoEng Research Leader 
 

As coastal wetland renewal projects continue to grow in size and complexity, there remains an ever-
increasing need to ensure the highest priority sites are addressed.  Restoration efforts have largely focused 
on accessibility, engagement and once-off funding.  In response, may wetland renewal projects previously 
undertaken have not provided maximum benefit to the broader catchment. 
 
This presentation details a large-scale project designed to prioritise wetland renewal projects across 
multiple coastal catchments in NSW.  Using the eight (8) largest coastal floodplains in NSW as our initial 
target region, a series of detailed investigations were undertaken to prioritise where and how coastal 
wetland renewal projects should proceed in order to improve water quality (i.e. acid sulfate soils and black 
water runoff) and manage sea level rise.  The project involved multiple groups of field staff across the state 
to recover sufficient detailed information to provide quantifiable risk variables.  For each catchment, 
renewal priorities including where to restore, which method to employ and the related costs, were 
developed using a multi-criteria assessment approach.  
 
The outcomes highlight that there are substantial opportunities for coastal wetland renewal across NSW.  
The implementation of a major wetland renewal program would result in significant improvements in water 
quality and ecosystem services.  Sea level rise predictions provide further indication of where wetland 
renewal projects should be targeted to ensure socio-economic returns to landholders under a blue carbon 
economy.  The results from this study highlight the value of detailed investigations (versus fast or quick 
assessments) and could be applied across coastal wetlands nationwide.             



 

Roost selection by Nyctophilus corbeni in a patchy post-management burn 
mosaic in the Pilliga, NSW 
Dr Leroy Gonsalves1, Dr Brad Law1, Ms Traecey Brassil1, Isobel Kerr1, Mr Christopher O'Loughlin1 

1NSW Department of Primary Industries, Parramatta, Australia 

OPEN FORUM: FIRE ECOLOGY - Leroy Gonsalves - Roost selection by Nyctophilus corbeni in a patchy post-
management burn mosaic in the Pilliga NSW, November 23, 2021, 11:28 - 11:41 

Biography:  
My name is Leroy Gonsalves and I am a Research Scientist in the NSW Department of Primary Industries. I 
undertake research that assesses the effectiveness of land management on threatened fauna. 

The south-eastern long-eared bat (Nyctophilus corbeni) is a narrow space bat that is listed, both nationally 
and in New South Wales as Vulnerable. Inappropriate fire regimes have been identified as a key threat for 
the species. A study in Mallee systems of Victoria revealed that non-maternal N. corbeni roosted in hollows 
of dead stems, in areas with abundant hollows that were usually long unburnt. Similarly, in the Pilliga, N. 
corbeni rarely roosted in areas burnt by wildfire or after thinning. A better understanding of the response of 
this species to fire remains a priority, especially how the species is affected by low intensity, management 
burns. In spring 2019, we assessed roost selection by N. corbeni in a recent (<2 years old) patchy post-
management burn mosaic at the Australian Wildlife Conservancy site in the Pilliga, NSW. In all, eight 
lactating female and three male N. corbeni were fitted with radio-transmitters and tracked to day-roosts 
over a 10-day period. A total of 42 unique roost trees were located over 79 roost days in both, burnt and 
unburnt areas. Maternity roost tree characteristics were consistent with those described in previous studies 
in the Pilliga. Use of buloke for roosting was disproportionately greater than its availability in the local 
landscape, as was the case for use of dead trees with hollows. Bats selected areas of low severity fire for 
roosting and to a lesser extent areas affected by higher severity fire. We discuss these findings and the 
importance of scale when assessing fire impacts.



 

Targeted monitoring to support restoration: a state-transition framework 
Dr Megan Good1, Elliot Gould1, Dr Chris Jones2, Dr Hannah Fraser1, Prof Peter Vesk1, Dr Libby Rumpff1 

1University Of Melbourne, Parkville, Australia, 2Arthur Rylah Institute, Melbourne, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Megan Good - Targeted monitoring to support restoration: a 
state-transition framework, November 26, 2021, 11:54 - 12:07 

Biography:  
Megan is an ecologist and post-doctoral fellow in the School of  Ecosystem and Forest Science at The 
University of Melbourne. Her research is focused on landscape-scale vegetation dynamics, particularly in 
temperate and semi-arid woodlands and grasslands. 

Australian woodlands have been heavily modified since European occupation. As such, several southern 
woodland communities have been listed as endangered and require management plans to aid their 
recovery and/or protection from threats. However, in many cases there is a dearth of empirical research on 
the drivers, threats and condition of individual communities. We undertook an expert elicitation process 
and built a general ecosystem model for eucalypt dominated woodlands of southern Australia, to provide a 
practical guide for the recovery planning process of listed woodland communities. Next, we focused on 
providing advice for which variables to use in a targeted monitoring program. We gathered field datasets 
collected from different woodland types throughout southern Australia. We systematically identified 
measurable attributes that split sites according to pre-defined condition states. The result was a small list of 
the most selected vegetation attributes for each pair of condition states. Restoration practitioners can use 
these variables when designing monitoring programs around our STM framework and identify when a 
transition between condition states has occurred. 



 

Let me take a selfie: intraspecific skin feature variability allows for photo-
identification of Australian anurans 
Dr John Gould1 

1The University Of Newcastle, Callaghan, Australia 

ENGAGING COMMUNITY IN THE SCIENCE AND STORIES OF NATURE THROUGH SCIENCE-ARTS 
COLLABORATIONS - John Gould - Let me take a selfie: intraspecific skin feature variability allows for photo-

identification of Australian anurans, November 25, 2021, 11:41 - 11:46 

Biography:  
Dr John Gould holds a PhD in environmental science from Newcastle University. He now spends his time 
investigating curious animal behaviours and working as a herpetologist, finding ways to improve frog 
conversation while bringing everyday citizens into the fold.  

Individuals within amphibian populations have traditionally been identified in capture-mark-recapture 
studies using invasive marking techniques with associated ethical, cost and logistical considerations. 
However, species in this group may be strong candidates for photo-identification based on natural skin 
features that removes many of these concerns, with this technique opening up opportunities for citizen 
scientists to be involved in animal monitoring programs. We investigated the potential for various natural 
skin features to be used for the photo-identification of individuals of two Australian anurans; the green and 
golden bell frog (Litoria aurea) and the sandpaper frog (Lechriodus fletcheri). We collected photographs of 
marked individuals from populations of both species in the field using a smartphone device. These photo-
databases were subsequently used to create online surveys to determine how easily members of the 
general public and herpetology experts could photo-match individuals by a comparison of our selected skin 
features when provided small image pools of potential matches. Participants were consistently able to 
match individuals with a low matching error rate, despite the relatively low quality of photographs taken 
from a smartphone device in the field, with skin features found to be unique and stable among adults of 
both species. We provide further evidence that photo-identification is likely to be a valid, non-invasive 
method for capture-mark-recapture for many anurans. This may become an important alternative or 
support to artificial marking techniques, with the challenges of manual photo-matching reduced by 
spreading workloads among members of the public that can be recruited online. 



 

Habitat fragmentation and corridors: a brief review and a new citizen 
science project 
Dr Ronda Green 
 

PRACTITIONERS COLLABORATING TO RESTORE AND REWILD LANDSCAPES - Ronda Green - Habitat 
fragmentation and corridors: a brief review and a new citizen science project, November 22, 2021, 11:46 - 

11:51 

Biography:  
Ronda Green is an ecologist with PhD in Zoology who has mostly conducted research on avian ecology, effects 
of habitat modification on wildlife, frugivorous birds and seed dispersal, and wildlife tourism, and is chair of 
Wildlife Queensland, Scenic Rim branch. 

Habitat clearing leads not only to overall loss of habitat but to fragmentation, increasing edge effects, 
reducing home range sizes, and inhibiting movements between remnants or restoration sites. I briefly 
review some of the pros and cons of creating corridors and why corridors are not a one-size-fits-all, then 
describe a restoration project by the Scenic Rim branch of Wildlife Queensland, within the Scenic Rim 
(Southeast Queensland), which has lost much of its low-land forests to cattle-grazing and other agriculture.  
The program originally focussed on squirrel gliders (Petaurus nofolkensis), which are primarily found in the 
open sclerophyll forests of the valleys, whereas most Protected Areas are in the mountainous areas, but 
was extended to include various other mammals, birds, reptiles and invertebrates.  In addition to planting 
and protective fencing to enhance remnants and create corridors, in cooperation with LandCare, Land For 
Wildlife, Scenic Rim Regional Council, land-owners, Wildlife Queensland members and various volunteers, 
this includes a citizen science project to assess the relative abundance of various wildlife species in the 
habitat remnants and corridor routes which can be compared statistically across the same sites in five years, 
ten years and beyond to assess the success of the corridors for various taxa. Some of the challenges of using 
local volunteers and possibly tourists in citizen science are also discussed.



 

How do we plan and design conservation messaging that is strategic, 
ethical, and effective? 
Ms Emily Gregg1, Dr Georgia Garrard2, Dr Jenny Robinson3, Dr Jenny Martin4, Professor Sarah Bekessy1 

1ICON Science Research Group, RMIT University, Melbourne, Australia, 2School of Ecosystem and Forest Sciences, The 
University of Melbourne, Melbourne, Australia, 3School of Media and Communications, RMIT University, Melbourne, 
Australia, 4School of Biosciences, The University of Melbourne, Melbourne, Australia 

HUMAN BEHAVIOUR CHANGE AND THE IMPORTANCE OF NATURE CONNECTION FOR HUMANITY’S 
WELLBEING - Emily Gregg - How do we plan and design conservation messaging that is strategic, ethical, and 

effective?, November 23, 2021, 12:04 - 12:17 

Biography:  
I am a PhD Candidate within the ICON Science Research Group at RMIT, currently taking a strategic 
communications approach to conservation messaging. 

Effective communication is often a key component of behaviour change interventions for biodiversity, yet 
the evidence base for conservation messaging is still relatively novel and often context specific. Moving 
from more traditional science communication approaches to public engagement strategies that draw from 
communication disciplines (e.g. social marketing, advertising, public relations etc.) also raises potential 
ethical considerations that may be unfamiliar to conservation professionals. So how can we plan and design 
conservation messaging that is strategic, ethical, and effective? This talk draws from multiple chapters 
within my PhD research to explore how a strategic communications approach can assist with the planning 
and design of communications aiming to influence human behaviour change. I will specifically discuss 
ethical considerations for conservation messaging (drawn from social marketing and public relations 
theories), as well as potential barriers preventing individual engagement with biodiversity. Finally, I will 
discuss the influence of message design itself, including message framing and narratives, drawing upon two 
examples: strategic name changes of species common names, and how we talk about nature and COVID-19.



 

Microbial diversity in urban soil is impacted by population density and 
green space type: A multi-kingdom study 
Miss Jessica Grierson1, Dr Emily Flies2, Dr Penelope Jones1 

1Menzies Institute for Medical Research, University Of Tasmania, Hobart, Australia, 2School of Natural Sciences, 
University of Tasmania, Hobart, Australia 

PLANNING OUR FUTURE CITIES: CREATING BIODIVERSE AND FUNCTIONING URBAN ECOSYSTEMS - Jessica 
Grierson - Microbial diversity in urban soil is impacted by population density and green space type: A multi-

kingdom study, November 22, 2021, 12:35 - 12:48 

Biography:  
Jess has completed a Bachelor of Medical Research with Honours studying urban microbiomes at the 
University of Tasmania. She is interested in holistic health, integrating nature and the environment and plans 
to continue this path of research in the future.  

The last century has seen a rise in the global population and urban residents. Urban areas tend to have 
fewer green spaces than surrounding landscapes, so urban residents have less opportunity for exposure to 
biodiverse nature. Exposure to nature and biodiversity, including microbial biodiversity, has been shown to 
be good for our health. Urban soils are an important source for human exposure to a diversity of microbes, 
and urban green spaces offer a means for urban residents to interact with microbial diversity. However, the 
relationship between urbanisation and the environmental microbiome is still being understood.  
 
This paper reports on the results of a pilot study conducted in Hobart, Tasmania which explored how i) type 
of urban green space (public vs. private) and ii) urbanisation impact the soil microbiome (bacteria, fungi, 
and eukaryotes). Urban microbiomes are still being explored, and there are conflicting results on how 
urbanisation impacts microbial diversity. Additionally, the few studies conducted are limited in the microbial 
taxa they explore, are done in large cities, and explore soil communities in only public green spaces. This 
study is the first to characterise the entire urban soil microbiome in both public and private green spaces, 
and in a small, regional city. We found that diversity and composition of soil microbes are impacted by 
green space type and population density, demonstrating how these factors play an important role in 
shaping soil communities. These findings could help urban green space design better support microbial 
diversity, and therefore human health.  



 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS 
(1) - Rebecca Groenewegen - Predator density estimation with 
information-poor data: spatial count models in a management program 
Ms Rebecca Groenewegen1, Dr Graeme Finlayson2, Kate Taylor2, Professor Brendan Wintle1 

1The University of Melbourne, Parkville, Australia, 2Bush Heritage Australia, Melbourne, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Rebecca Groenewegen - Predator 
density estimation with information-poor data: spatial count models in a management program, November 

22, 2021, 11:30 - 11:42 

Biography:  
Alongside partner organisations, Bec's work focuses on refining monitoring and modelling methods in 
conservation applications. For example, using Bayesian methods to estimate invasive predator densities and 
developing integrated population models to elicit crucial population parameters for threatened species. 

Effective invasive predator management requires an understanding of the impacts of control on target 
populations, yet inference has long relied upon abundance indices. To adequately assess control regime 
effectiveness for native fauna outcomes, reliable measures of predator population dynamics are crucial. 
Confidence in estimating population size relies upon our ability to quantify rates of detection. Spatial 
capture-recapture explicitly accounts for two major sources of heterogeneity in detection (the location of 
individuals relative to detectors, and their movement range) allowing density estimation of cryptic, wide-
ranging species.  
Spatial count (SC) models can be applied to unmarked species, or where high uncertainty in individual 
identification occurs. We used multisession SC models with an informative prior on the movement scale to 
track feral cat (Felis catus) and red fox (Vulpes vulpes) densities in central South Australia. Two 48 camera 
grids were operated year-round inside and outside an intensive predator management area. We shared 
detection parameters across grids and within seasons, to obtain monthly density estimates of both species 
where detection was low and improve precision. The Bayesian framework allowed us to estimate 
population size in months where no detections occurred. SC models revealed different predator population 
fluctuations over time than detection rates alone. This research provides a robust framework on which to 
develop predator population models and predict impacts of management on predator populations and 
native fauna. 



 

Nature connection and climate change education in higher education; An 
atmospheric sciences case study 
Dr Samantha Grover1, Dr Madeline Mitchell1 

1RMIT University, Melbourne, Australia 

HUMAN BEHAVIOUR CHANGE AND THE IMPORTANCE OF NATURE CONNECTION FOR HUMANITY’S 
WELLBEING - Samantha Grover - Nature connection and climate change education in higher education; An 

atmospheric sciences case study, November 23, 2021, 11:28 - 11:33 

Biography:  
Soil scientist, connector, creator; seeking sustainable solutions to social ecological challenges by combining 
technical innovation with deep stakeholder engagement. Dr Samantha Grover leads the Soil-Atmosphere-
Anthroposphere Lab at RMIT University. Her research explores the interconnections between food, climate 
change and people. 

The COVID-19 global pandemic has demonstrated that humanity can mobilise behaviour change on a grand 
scale. The climate change crisis requires a similar scale of behaviour change, in individuals, institutions and 
international relations. This paper explores the integration of nature connection and personal exploration of 
Indigenous seasonal knowledge into a final year university course on the atmospheric science underpinning 
climate change. A foundational nature connection practice, the sit spot, was woven into an initial 
assessment task, requiring students to undertake a daily practice of nature connection and observation of 
atmospheric and ecological phenomena. Student reports on climate change case studies at the conclusion 
of the semester include a reflection on their new personal and theoretical knowledge. The impact of a 
structured nature connection practice within an Environmental Science course focused on climate change 
and delivered online during the COVID-19 global pandemic will be explored within diverse student cohorts; 
undergraduate, postgraduate, domestic and international. Lessons learnt about the inclusion of nature 
connection activities for student well being and their value for motivating earth-centred behaviour change 
will be documented and shared. 



 

The need for ecologically meaningful ecosystem accounts: a policy 
perspective. 
Ms Dayani Gunawardana1, Terry Hills, Crystal Bradley, Dr Alison Cowood 
1Department Of Agriculture, Water And The Environment, Canberra, Australia 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Dayani Gunawardana - The 
need for ecologically meaningful ecosystem accounts: a policy perspective., November 23, 2021, 14:15 - 

14:20 

Biography:  
Dayani has worked for many years on national policy and programs to improve the environmental information 
available to decision makers. Her current role involves implementing the national strategy for environmental 
economic accounting with a specific focus on ecosystem accounting.   

The national strategy for ‘Environmental Economic Accounting: A Common National Approach’ advocates 
for account development that is driven by policy and decision-making needs. Since 2018, the Department of 
Agriculture, Water and the Environment (DAWE) has undertaken multiple user consultation processes to 
identify policy and decision-making needs that could be addressed by ecosystem accounts including needs 
identified during the development of accounts for Geographe Marine Park and the Gunbower-Koondrook-
Perricoota Forest Icon site. This presentation will summarise the results of these consultations which 
highlighted the need for ‘ecologically meaningful’ accounts and discuss some of the scientific challenges 
these needs present. 



 

A palaeoecological perspective on fire dynamics in Australian savannas 
Professor Simon Haberle1,2 

1Archaeology and Natural History, School of Culture and Language, Australian National University, Canberra, ACT 2601, 
Australia, , , 2ARC Centre of Excellence for Australian Biodiversity and Heritage, School of Culture and Language, 
Australian National University, Canberra, ACT 2601, Australia, ,  

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Simon Haberle - A palaeoecological 
perspective on fire dynamics in Australian savannas, November 26, 2021, 14:41 - 14:52 

Biography:  
Prof Simon Haberle is a palaeontologists using his expertise in palynology and charcoal analysis to investigate 
the role of fire, climate, vegetation and people in shaping the landscapes we live in. He works across the 
Southern Hemisphere. 

Despite the predicted increase in extreme disturbance events such as cyclones, fire, and floods that are 
present in most climate change scenarios little is known about how ecosystems might respond and adapt to 
these events. This is particularly so in savanna ecosystems where various theories have been proposed to 
explain the role of herbivores and fire in the coexistence of trees and grasses and in generating a 
heterogenous mosaic of C3 and C4 dominated vegetation types, that may remain meta-stable at large 
spatial scales. Current research suggests that savannas may persist in alternative woodland and grassland 
phases according to the ability of a system to absorb and adjust to biological and environmental variability 
without reorganization into a new vegetation phase or transition to a new phase as a result of an extreme 
disturbance event. Here we use a multi proxy palaeoecological approach in the context of northern 
Australian savannas, where fire, herbivory, water and nutrient availability interact to determine tree 
abundance. Using a combination of fossil pollen, charcoal, ∂15N, ∂13C and dung fungi we explore the 
dynamic interaction between fire and a range of other drivers of savanna ecosystem change through time 
and show that this approach can open up new pathways to understanding the impacts of megafauna 
extinction, rapid climate change and changing land use on our past and future savanna ecosystems.



 

Fixed in time: characterising historical genomes from formalin-preserved 
museum specimens 
Dr Erin Hahn1, Dr Marina Alexander1, Dr Alicia Grealy1, Dr Jiri Stiller2, Dr Donald Gardiner2, Dr Clare Holleley1 

1National Research Collections Australia, CSIRO, Canberra, Australia, 2Agriculture and Food, CSIRO, St Lucia, Australia 

ADVANCES IN GENOMICS FOR ECOLOGY - Erin Hahn - Fixed in time: characterising historical genomes from 
formalin-preserved museum specimens, November 26, 2021, 12:07 - 12:20 

Biography:  
Dr. Hahn is a 2021 Superstar of STEM and postdoctoral fellow with the Australian National Wildlife 
Collection and Environomics Future Science Platform at CSIRO. She studies historical species response using 
genomes and epigenomes preserved in museum specimens. 
 
 

Natural history collections house an unparalleled record of historical genomic data reflecting trends in 
adaptation in response to rapid environmental change over the last 150 years. While genomic analysis of 
frozen and dry-preserved specimens has been widely adopted, sequencing of formalin-preserved specimens 
has largely been regarded as intractable. Notably, for fish, reptiles and amphibians, formalin-fixation was 
the primary method used to preserve tissues throughout much of the 20th century. Thus, formalin 
preservation has impeded recovery of genome-wide data from a large proportion of older specimens and 
some of Australia’s most biodiverse and environmentally sensitive vertebrate taxa. With a set of 
taxonomically diverse specimens collected between 1936 and 2015, we tested DNA extraction and 
sequencing library preparation methods to develop a system for the recovery of whole-genome data from 
formalin-preserved museum specimens. Deploying a rapid k-mer based trimming-free alignment approach, 
we recovered complete mitochondrial genomes and up to 3X nuclear genome coverage from moderate 
sequencing effort of formalin-fixed archival tissues. We observed higher sequencing success with ethanol-
only preserved specimens but equal sequencing failure rates between ethanol and formalin-preserved 
specimens. Among this diverse specimen set, the strongest predictor of sequencing success was overall 
specimen condition related to post-mortem decay, which can be assessed prior to destructive sampling. We 
share both our end-to-end genome sequencing method and present a decision-making framework to guide 
strategic selection of specimens for sequencing. With the assumption that formalin-preservation prohibits 
genomic sequencing now dispelled, an enormous resource is now open to reconstruct historical species 
response to environmental change. 



 

Distribution shift and habitat use of an urban colonising bird, the 
Australian Brush-turkey (Alectura lathami) 
Mr Matthew Hall1, Professor Dieter Hochuli1, Dr John Martin2, Dr Alicia Burns2 

1The University Of Sydney, Camperdown, Australia, 2Taronga Conservation Society, Mosman, Australia 

OPEN FORUM: URBAN ECOLOGY - Matthew Hall - Distribution shift and habitat use of an urban colonising 
bird, the Australian Brush-turkey (Alectura lathami), November 23, 2021, 16:28 - 16:41 

Biography:  
Matthew Hall is a PhD candidate at The University of Sydney, with a broad interest in urban ecology. His 
research examines how a distinct native bird species, the Australian Brush-turkey, is surviving and thriving in 
Urban Environments.  

Urbanisation is a dramatic and wide ranging land use change that presents unique challenges to urban 
dwelling species. Identifying how animals are able to persist in or colonise urban environments is essential 
for the management of these unique and novel ecosystems. The Australian Brush-turkey (Alectura lathami) 
is an endemic Australian bird from the Megapode family. Megapodes, unique among birds, incubate their 
eggs in large mounds of soil and litter, using heat produced by the decomposition of organic matter. 
Formerly rare, the species has made dramatic recovery and can now be found in suburban and urban areas 
along the east coast of Australia. How the species has spread in urban areas and how they are surviving in 
these highly modified environments remains poorly understood. We used a combination of historical 
records and citizen science to map the changing Brush-turkey distribution over time, at both continental 
and city-wide scales. We investigated their habitat use in urban environments using citizen science methods 
to track the movements of individual birds and identify the location of nest mounds in relation to 
environmental features. We found that the spread of the species in urban areas had greatly increased over 
time, individual birds can make long journeys through the urban landscape over short time scales, and nest 
mounds can be located in areas with very limited green space. This potentially contributes to the rapid 
dispersal and range expansion of the species in cities.



 

Arthropods prey on vertebrates and modify food web dynamics in isolated 
island ecosystems 
Mr Luke Halpin1, Daniel I Terrington1, Holly P Jones2, Rowan Mott1, WeiWen Wong3, David C Dow4, Nicholas 
Carlile5, Rohan H Clarke1 

1School of Biological Sciences, Monash University, Clayton, Australia, 2Department of Biological Sciences, Northern Illinois 
University, DeKalb, United States of America, 3Water Studies, School of Chemistry, Monash University, Clayton, Australia, 
4Volcano, Volcano, United States of America, 5Department of Planning, Industry and Environment, Parramatta, Australia 

OPEN FORUM: CONSERVATION ECOLOGY - Luke Halpin - Arthropods prey on vertebrates and modify food 
web dynamics in isolated island ecosystems, November 23, 2021, 14:15 - 14:27 

Biography:  
Luke Halpin is an established ecologist whose research focuses on the movement ecology of petrels, and on 
island food webs in the context of ecosystem recovery. Luke is currently completing a PhD at Monash 
University in Victoria, Australia. 

On isolated islands, large arthropods can play important roles in structuring ecosystem dynamics. In the 
Norfolk Islands Group, South Pacific, we studied the diet and foraging activities of the endemic Phillip Island 
Centipede (Cormocephalus coynei). We used a stable isotope dietary mixing model to estimate proportional 
contributions of centipede prey taxa to its diet. Phillip Island Centipede diet contained a high proportion of 
vertebrate animals (48%) with the remaining proportion represented by invertebrates (52%). Squamates 
made up 30.5% of centipede diet including the Günther's Island Gecko (Christinus guentheri) and Lord Howe 
Island Skink (Oligosoma lichenigera), 7.9% was represented by Black-winged Petrel (Pterodroma nigripennis) 
nestlings, and 9.6% marine fishes scavenged from regurgitated meals of tree-nesting seabirds. We found 
that centipede predation was the primary cause of mortality in regularly monitored Black-winged Petrel 
nestlings. Annual rates of centipede predation of nestlings varied between 11.1%–19.6%. By extrapolating 
these predation rates to the upper bound of the Black-winged Petrel breeding population estimate (19,000 
pairs), we estimate that up to 2,109–3,724 nestlings may be preyed upon by Phillip Island Centipedes each 
year. Our results show that arthropods can reduce reproductive output in vertebrate populations, are 
important drivers of nutrient flow and can influence trophic dynamics on isolated islands. Consequently, 
conserving and restoring populations of predatory arthropods may be important to support ongoing 
recovery of degraded island ecosystems.



 

When disaster strikes: recognising and supporting the recovery loop for 
people and nature 
Ms Fern Hames1, Mr Craig Whiteford2, Ms Amanda Lamont2 

1Arthur Rylah Institute For Environmental Research, Heidelberg, Australia, 2Zoos Victoria, Parkville, Australia 

HUMAN BEHAVIOUR CHANGE AND THE IMPORTANCE OF NATURE CONNECTION FOR HUMANITY’S 
WELLBEING- Fern Hames - When disaster strikes: recognising and supporting the recovery loop for people 

and nature, November 23, 2021, 11:33 - 11:46 

Biography:  
Fern connects knowledge, decision makers, practitioners and community. These connections inform policy and 
practice, and democratise science. Fern has a wide ranging background and is currently exploring how people 
connect with and act for nature, including in trauma/ recovery contexts. 

Disasters, such as bushfires, can have a significant impact on people’s relationship with the natural 
environment.  Applying psychological principles of working with trauma-affected communities, in 
conjunction with biodiversity recovery activities, is an effective way to support a circular recovery loop, in 
which experience and stories about nature’s recovery can support human recovery. Following the 2019-20 
Black Summer bushfires in Australia, Victoria implemented a state Bushfire Biodiversity Response and 
Recovery Plan. Seven themes are outlined in the plan, largely focusing on biodiversity recovery, with Theme 
7 recognising the role of ‘Nature Based Community Recovery’. This collaborative work aims to enable social 
and environmental recovery of fire-impacted communities, while assisting the recovery of nature. Fire-
impacted communities are supported to learn about how nature is responding, and to design and deliver 
projects that benefit local plants, wildlife and habitats. The program provides access to biologists and 
ecological experts for advice and guidance, supports citizen science platforms for suitable projects, and 
elicits stories of shared recovery through multi-media story-telling opportunities. Participating in these 
projects, witnessing natural recovery, and gaining a sense of hope, can actively support recovery of fire-
affected communities. An evaluation of this novel program is being implemented.



 

How catastrophic is catastrophic? Assessing forest structural 
heterogeneity after the 2009 Black Saturday bushfires 
Ms Kaitlyn Hammond1, - Craig Nitschke1, Prof Patrick Baker1 

1University Of Melbourne, Parkville, Australia 

REMOTE SENSING IN ECOLOGY - Kaitlyn Hammond - How catastrophic is catastrophic? Assessing forest 
structural heterogeneity after the 2009 Black Saturday bushfires, November 25, 2021, 12:24 - 12:28 

Biography:  
Kaitlyn is a PhD Candidate at the University of Melbourne interested in landscape ecology and silviculture. Her 
research combines remote sensing tools and landscape level modelling to inform sustainable forest 
management. 

The 2009 Black Saturday bushfires were one of Australia’s most catastrophic fire events, burning over 
450,000 hectares. Large, infrequent fires are important drivers of the dynamics of forested ecosystems. 
They are also an important potential source of heterogeneity because interactions amongst topography, 
weather, and fuel loads alter fire intensity and spread, resulting in significant variability in tree mortality at 
multiple spatial scales. Accurate assessment of post-fire forest structure can quantify the nature of this 
heterogeneity and provide valuable insights into potential stand development trajectories. This can inform 
long-term forest management strategies. Fire impacts are typically assessed using ground-based surveys or 
spectral imagery. While these tools are suitable for assessing fire severity at stand and landscape scales, 
they have a limited capacity to characterize detailed forest structural variability. Developments in remote-
sensing technologies, particularly light detection and ranging (LiDAR), provide opportunities for new 
approaches that bridge the gap between plot- and landscape-level post-fire structural assessments. We 
used LiDAR data collected before and after the 2009 Black Saturday bushfires to 1) assess fire-induced 
structural change in mountain ash (Eucalyptus regnans) forests at fine and broad scales; 2) evaluate the role 
of topography and pre-fire stand structure on post-fire impacts; and 3) characterise landscape-scale 
variability in post-fire stand structure.



 

Mapping Queensland’s terrestrial vegetation condition, the Saptial 
BioCondition modelling framework. 
Dr Leo Hardtke1, Dr Robert Denham, Dr Teresa Eyre, Dr Evanthia  Karpouzli, Dr  Christopher  Pennay 
1Department of Environment and  Science, QLD, Brisbane, Australia, 2University of Queensland, Brisbane, Australia 

REMOTE SENSING IN ECOLOGY - Leo Hardtke - Mapping Queensland’s terrestrial vegetation condition, the 
Saptial BioCondition modelling framework., November 25, 2021, 12:02 - 12:14 

Biography:  
- 

The goal of the Spatial BioCondition modelling framework (SBC) is to map Queensland's terrestrial 
vegetation condition (1.73 million sq km). SBC was developed to align with the site based BioCondition (BC) 
assessment framework, which is underpinned by the premise that condition can be measured as the 
departure of the site from its reference state. Accordingly, in SBC, the condition at a given site is modelled 
by comparing the remote sensing (RS) characteristics at the site with the characteristics of reference sites in 
the same environmental domain. SBC requires three types of input data: the environmental domain 
mapping, represented by state-wide pre-clear regional ecosystem mapping; predictor variables, 
represented by a set of 17 candidate state-wide remote sensing datasets; and a response variable, a 
discrete score, ranging from 1 (intact and functional vegetation) to 4 (highly modified vegetation), derived 
from field measured attributes. The relative difference in the RS space between each training point and its 
reference was used to fit a gradient boosting decision tree model. A total of 23 526 site scores were used, 
providing sufficient data to produce SBC model output covering 89% of the state. The model had an overall 
accuracy of 69%; intermediate scores (2 and 3) were more difficult to predict than extreme scores (1 and 4), 
with average accuracies of 41% and 76%, respectively. Results showed that low-quality sites were 
characterised by high temporal variation, often non-woody and frequently bare while high-quality sites 
were largely the opposite, stable over time, with dense and woody vegetation.



 

A condition index that integrates remote sensing and expert knowledge 
for an experimental ecosystem account 
Dr Tom Harwood1, Dr Anna Richards2, Dr Kristen Williams1, Dr Eric Lehmann5, Dr Randall Donohue1, Dr Karel 
Mokany1, Dr Becky Schmidt1, Dr Chris Ware3, Dr Simon Ferrier1, Dr Suzanne Prober4 

1CSIRO Land and Water, Canberra,, Australia, 2CSIRO Land and Water, Darwin,, Australia, 3CSIRO Land and Water, 
Hobart,, Australia, 4CSIRO Land and Water, Perth,, Australia, 5CSIRO Data61, Canberra,, Australia 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Tom Harwood - A condition 
index that integrates remote sensing and expert knowledge for an experimental ecosystem account, 

November 23, 2021, 14:38 - 14:43 

Biography:  
Tom (https://people.csiro.au/Tom-Harwood) works collaboratively across several research areas, including 
macroecological modelling, ecosystem accounting, habitat condition assessment and climate change impacts 
and adaptation. He supports global policy objectives through the maintenance of four global biodiversity 
indicators available through Nature Serve, https://explorer.natureserve.org/.  

The System of Environmental-Economic Accounting—Ecosystem Accounting is a spatially-based, integrated 
statistical framework for organising biophysical information about ecosystems and linking with measures of 
economic and human activity. Spatially explicit information about ecosystem extent and condition are 
fundamental inputs to this system. While ways to measure extent have long been established through 
biological survey and vegetation mapping programs, spatially explicit mapping of ecosystem condition has 
been more elusive due to the varied perspectives on condition. Through an Australian case study in 
ecosystem accounting, with the view to scaling-up nationally, we developed an ecosystem condition index 
that integrates remote sensing data and expert knowledge of ecosystem integrity. Building on Australia’s 
‘National Habitat Condition Assessment System’ (HCAS) version 2.1 (2001-2018) epoch data, we derived a 
condition index, scaled 0.0 (lowest integrity) to 1.0 (highest integrity), moderated by expert-elicited 
condition scores for ecosystem states and their spatial extents. Experts contributed locations of ecosystem 
reference sites in the Gunbower-Koondrook-Perricoota Forest Icon Site (GKP), which improved regional 
specificity of HCAS estimates. These estimates were further refined using expert assessments of the 
integrity of ecosystem states across the site. The GKP was found to be in moderate condition, with 
aggregated mean index scores of 0.498 and 0.481 for 10-year epochs ending 2010 and 2015, respectively. 
The spatially continuous dataset can be aggregated for any area of interest (e.g. socioeconomic statistical 
areas or areas with different land uses). This pilot demonstrated the value of incorporating local knowledge 
when deriving an ecosystem condition index, and its national scalability.  



 

How long does it take for revegetation plantings to become suitable for 
different native birds? 
Dr Angie Haslem1, Dr Rohan Clarke2, Dr Alex Maisey1, Professor Andrew Bennett1 

1Department of Ecology, Environment and Evolution, Research Centre for Future Landscapes, La Trobe University, , 
Australia, 2School of Biological Sciences, Monash University, , Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Angie Haslem - How long does it take for revegetation plantings 
to become suitable for different native birds?, November 26, 2021, 11:28 - 11:41 

Biography:  
Angie Haslem is a research fellow in the Department of Ecology, Environment and Evolution at La Trobe 
University.  She contributes to applied research in the areas of fire ecology, and conservation in modified 
(agricultural) landscapes.  

Globally, many restoration programs are committed to returning vegetation to agricultural landscapes, with 
documented benefits for conservation and production.  Revegetation plantings can benefit fauna by 
providing habitat resources and a number of native birds have been identified as ‘planting specialists’.  
Here, we examine whether there are temporal patterns in the use of revegetation by birds, related to the 
dynamic growth and development of plantings over time. We developed a suite of predictions about when 
revegetation would become suitable for species, based on their habitat associations and key planting 
attributes (local vegetation cover, inclusion of existing mature tree/s).  To test predictions, we used data on 
the occurrence of woodland birds (n=21 species) systematically collected from 133 revegetation plantings 
aged up to 50 years-since-planting in south-west Victoria.  Almost half of modelled species did not respond 
strongly to revegetation age. Of these, some were common in plantings of all ages, including ‘planting 
specialists’ like the White-plumed Honeyeater.  Others were uniformly uncommon suggesting that, even 
after 50 years, plantings remained largely unsuitable for these species.  Shrub-associated species often 
showed a relatively rapid increase in occurrence compared with canopy species which exhibited a steadier 
incline with age.  Existing mature trees ‘fast-track’ the use of plantings by some species, including the bark-
foraging White-throated Treecreeper.  Results suggest revegetation age is an important influence on the 
use of plantings by birds and plantings may take decades to become suitable for many species. Mature trees 
and nearby vegetation cover facilitate the earlier use of plantings by some species.



 

Passive acoustic monitoring of fish choruses along the Australian southern 
continental shelf 
Miss Lauren Hawkins1, Professor  Robert McCauley1, Professor Christine Erbe1, Doctor Benjamin Saunders2, 
Doctor Iain Parnum1 

1Centre For Marine Science & Technology, Curtin University, Perth, Australia, 2School of Molecular and Life Sciences, 
Curtin University, Perth, Australia 

REMOTE SENSING IN ECOLOGY - Lauren Hawkins - Passive acoustic monitoring of fish choruses along the 
Australian southern continental shelf, November 25, 2021, 17:09 - 17:14 

Biography:  
Lauren is in the second year of her PhD with the Centre for Marine Science and Technology, at Curtin 
University in Western Australia. Her research focuses on the acoustic contributions of fish to Australian marine 
soundscapes. 

Fish are significant contributors to marine soundscapes, producing sounds to communicate in association 
with behaviours such as breeding, feeding, and aggregating. Fish produce calls by the vibration or oscillation 
of their swim bladders using specialised sonic muscles or by the strumming of bony body structures against 
each other. A fish chorus is produced when many individual fish call simultaneously, raising background 
noise levels in a characteristic frequency band by at least three decibels, for approximately one hour or 
longer. Fish choruses have been recorded in a variety of aquatic habitats; however, acoustic recordings of 
fish choruses in deep water and offshore environments are limited. This study uses passive acoustic 
monitoring to identify the distribution and spatiotemporal patterns of fish choruses recorded along the 
Australian southern continental shelf. Acoustic recordings were collected at five locations along the 
continental shelf from Bremer Bay in Western Australia to Portland in Victoria. Five fish chorus types were 
identified, with one type common to all recording sites. Each fish chorus type demonstrated a frequency 
range within 90 – 3000 Hz, exhibiting characteristic spatiotemporal patterns. This is the first study to 
describe the fish choruses occurring across the Australian southern continental shelf from Western Australia 
to Victoria. Future research will attempt to identify the environmental drivers and source species of these 
choruses which will provide insights into large-scale ecological processes occurring along the Australian 
southern continental shelf and may contribute to effective monitoring and management of fish populations 
in Australian waters. 
 



 

Measuring changes in dryland grasslands using phenocams and remote 
sensing 
Mr Al Healy1 

1University Of Queensland, st lucia, Australia 

REMOTE SENSING IN ECOLOGY  - Al Healy - Measuring changes in dryland grasslands using phenocams and 
remote sensing, November 25, 2021, 11:46 - 11:57 

Biography:  
Al Healy is a PhD student using remote sensing to monitor small and rapid changes in vegetation in 
Queensland's arid and semi-arid environments. 

In drylands, different vegetation functional types respond at different speeds to rainfall, providing time 
specific pulses in habitat resources such as food and shelter. However, direct observation of vegetation 
response is complicated by remoteness and access difficulties. Near continuous ground observation through 
digital repeat photography (i.e. phenocams) can capture phenological data, such as changes in greenness, at 
fine temporal detail at relatively low cost. The recent development of earth observation systems with high 
spatial resolution and high temporal frequency provides the potential to map fine scale variation in greening 
across broad extents. By combining detailed ground observations with satellite data, we can more 
accurately map, monitor and model dynamic vegetation communities in drylands. In this study, we use a 
network of 10 phenocams coupled with four years of remote sensing data to characterise the greening 
response of vegetation in the Channel Country grasslands of Queensland, Australia. We analysed 
phenological metrics using the green chromatic coordinate (GCC) from phenocam data and the green 
fraction of Sentinel-2 derived fractional cover product. We predicted there would be measurable 
differences in metrics such as the start of growing season, magnitude and timing of peak growth, and the 
rate of growth for perennial and annual-dominated grassland systems, with these fine spatial and temporal 
scale differences observable both in phenocams and satellite imagery. We have identified simple metrics 
not dependent on phenological modelling, that will be useful in improving understanding of greening 
dynamics in drylands and create fine scale maps of vegetation response and habitat resources. 



 

Variation in parasitism of a stem-nesting bee suggests benefits of sociality 
vary across the life-cycle 
Mr Lucas Hearn1, Dr Ben Parslow2, Dr. Mark Stevens2, Associate Profe Michael Schwarz1 

1Flinders University, Adelaide , Australia, 2South Australian Museum, Adelaide, Australia 

OPEN FORUM: PATHOGENS AND PARASITES - Lucas Hearn - Variation in parasitism of a stem-nesting bee 
suggests benefits of sociality vary across the life-cycle, November 25, 2021, 15:09 - 15:22 

Biography:  
Lucas Hearn is a PhD student at Flinders University. His research focuses on the genetic and behavioural 
dynamics that allow for sociality to be promoted and maintained in the only known social colletid bee species, 
Amphylaeus morosus. 

Brood parasitism has been emphasised as a major factor contributing to decreased reproductive success in 
bees. The effects of brood parasitism are usually assessed with ‘snap-shot’ measures taken at only one or a 
few stages in a bee’s phenology and rarely observed across the full life-cycle, meaning the full impact of 
parasitism on host sociality is incomplete for most species. In the only known social colletid bee, 
Amphylaeus morosus, brood parasitism appears to involve several pressures occurring at various times 
throughout the life-cycle from different parasitoid species. Our results indicate that A. morosus is under 
strong pressure by eight different parasite species operating at different colony phenology phases. These 
comprise five species of Gasteruption wasps that operate during the very early stages of brood provisioning, 
the bee fly, Anthrax maculatus, which attacks during the middle phase of brood rearing, and two mutillid 
wasps active towards the end of brood rearing. The pattern in sequence of attack displayed by these 
parasites is likely driven by resource utilisation for a specific host stage; the predator-inquiline larvae of 
Gasteruption exploiting the provisions and egg of the host bee, A. maculatus the larval stage, while both 
mutillid species preference the prepupal stage occurring later in the season. These temporal selection 
agents could have important implications for understanding how parasitism influences social nesting across 
the entire colony phenology. 



 

Temporary freshwater rock-holes: an accessible resource to vertebrates of 
conservation interest in arid Australia 
Mr Brock Hedges1, Prof Andy Austin1, Dr Michelle Guzik1, Professor Philip Weinstein1 

1The University Of Adelaide, Adelaide, Australia 

OPEN FORUM: FRESHWATER ECOLOGY - Brock Hedges - Temporary freshwater rock-holes: an accessible 
resource to vertebrates of conservation interest in arid Australia, November 22, 2021, 16:10 - 16:23 

Biography:  
I am a PhD student, passionate about Australian biodiversity, currently researching the conservation and 
management of arid Australian freshwater ecosystems. I am specifically focusing on Southern Australia's rain-
fed granite rock-holes (sometimes called 'gnammas') and their ecology and security. 

The granite rock-holes (referred to as gnammas by the Noongar Aboriginal people of Western Australia) 
throughout the Gawler Ranges, South Australia, are a unique ephemeral freshwater system. These rock-
holes have been of cultural significance to the Barngarla, Kokatha and Wirangu peoples in this region for 
thousands of years. They have a complex but poorly studied community of invertebrates, and are a source 
of accessible freshwater to local vertebrates. Due to projected drying over the next 100 years, the security 
of ephemeral freshwater habitats in southern Australia is uncertain. We investigated the degree to which 
this freshwater resource is utilised by vertebrates, some of which are of conservation importance. Motion-
triggered camera-traps were deployed at rock-holes, and vertebrate visitation was recorded over 12 
months. Freshwater samples were collected from a subset of these rock-holes for environmental DNA 
(eDNA) analysis. Samples were filtered in the field, then DNA was extracted in the lab. These were 
sequenced for vertebrate eDNA, and metabarcoding was undertaken to identify taxa. Species identifications 
were then compared to those identified by camera traps. Preliminary results show visitation by a range of 
vertebrate species, including wombats, kangaroos, echidnas, and various bird species. A number of 
introduced species were also detected, with camera trap data suggesting that feral goats frequently access 
rock-holes. This study highlights the importance of the rock-holes in the Gawler Ranges region as a water 
source for vertebrates, and provides a basis for management recommendations for ephemeral freshwater 
systems, involving the protection and restoration of these habitats.



 

Improved reporting by tuna RFMOs needed for optimal protection of large 
pelagics 
Ms Kristina Heidrich1,2, Dr Maria José Juan-Jorda3, Dr Hilario Murua4, Dr Christopher D.H. Thompson2, Prof 
Jessica J Meeuwig2, Prof Dirk  Zeller1 

1Sea Around Us - Indian Ocean, School of Biological Sciences, University Of Western Australia, Perth, Australia, 2Marine 
Futures Laboratory, School of Biological Sciences, University of Western Australia, Perth, Australia, 3AZTI Tecnalia, Marine 
Research Division, Sukarrieta, Spain, 4International Seafood Sustainability Foundation (ISSF), Washington DC, United 
States of America 

OPEN FORUM: MARINE ECOLOGY - Kristina Heidrich - Improved reporting by tuna RFMOs needed for optimal 
protection of large pelagics, November 23, 2021, 14:54 - 15:07 

Biography:  
Kristina Heidrich, PhD candidate at the University of Western Australia. My research focuses on the global 
industrial fisheries for tuna and other large pelagic species, including illegal, unreported and unregulated 
fishing and the stock status of large pelagic species.  

Tuna Regional Fisheries Management Organizations (RFMOs) are responsible for the conservation and 
sustainable management of global tuna fisheries resources. The data collected and analyses performed by 
tuna RFMOs are one of the main sources of scientific information supporting  long-term research backing 
the knowledge-based sustainable use and conservation of marine biodiversity. Australia is a contracting 
member of three tuna RFMOs; hence an increased understanding of the scope and availability of data 
provided by tuna RFMOs is central to sustainable fisheries management. We examined official fishery catch 
statistics and stock assessments in the public domain for five tuna RFMOs and evaluated their taxonomic, 
spatial and temporal resolution. The level of public domain statistics from tuna RFMOs varies substantially 
among organizations, and considerable potential for improvement exists across all tuna RFMOs. We found 
that the Atlantic and Indian Ocean tuna RFMOs report on a greater number of species compared to the 
Pacific RFMOs. There are significant gaps in the taxonomic resolution of ‘sharks and rays’ and ’other 
teleosts’ across all tuna RFMOs, and only half of the reported catch is georeferenced. Additionally, member 
countries fail to comply with existing obligations for reporting discards, which is particularly challenging for 
the evaluation and assessment of vulnerable and data-limited species such as sharks, and has major 
implications for their conservation. Australia has a direct interest in the sustainability of tuna fisheries and 
their associated stocks, and we recommend the promotion of accurate and comprehensive fisheries catch 
statistics for the optimal use and protection of this resource.  



 

Combining hydrodynamic modeling and eco-hydrology for developing and 
assessing blue carbon ecosystem restoration options 
Dr Valentin Heimhuber, A/Professor William Glamore 
1University of New South Wales, Maroubra, Australia 

TAILORED RESTORATION RESPONSE: PREDICTIONS AND GUIDELINES FOR COASTAL WETLAND RENEWAL 
USING ECOLOGICAL THEORY AND DATA - Valentin Heimhuber - Combining hydrodynamic modeling and eco-

hydrology for developing and assessing blue carbon ecosystem restoration options, November 23, 2021, 
11:38 - 11:51 

Biography:  
Valentin specialises on the application of advanced computational methods, remote sensing and geospatial 
analysis for river, wetland and estuarine management at the system scale. His current research focuses on the 
economics and engineering methods around blue carbon ecosystem restoration. 

Throughout Australia, widespread drainage of former coastal wetlands and backswamp areas has led to 
dramatic declines of high priority coastal wetland habitats such as seagrass meadows, mangroves, and 
saltmarshes. Further, such drained agricultural areas often discharge excessive nutrients, blackwater and 
acid plumes into coastal estuaries. Recent scientific advances on the quantification of ecosystem services in 
coastal environments demonstrate that blue carbon ecosystems can outperform agricultural land uses by 
several orders of magnitude in total economic output. As a result, the rehabilitation of drained agricultural 
land via tidal reintroduction is currently gaining considerable interest and momentum. However, assessing 
tidal restoration options and their respective blue carbon and ecosystem service outcomes is complex as it 
spans across various disciplines including hydrology, hydrodynamics, engineering, oceanography, 
geomorphology, biogeochemistry, economics and ecology. In this talk, we present a simple but effective 
approach for developing and assessing tidal restoration optionsby combining detailed eco-hydrological 
surveys with hydrodynamic scenario modeling. We demonstrate this method based on two contrasting case 
studies, namely the Lake Wooloweyah segment of the Clarence River Estuary in New South Wales, and 
Avalon Coastal Reserve in Port Phillip Bay, Victoria. Despite the dramatically contrasting tidal regime and 
ecological character of the two sites, our approach provided a robust framework for guiding the 
development and shortlisting of tidal restoration options. In the face of increasing efforts around blue 
carbon ecosystem restoration, the method aims to identify and establish a number of best practice 
guidelines around the design and assessment of tidal restoration options. 



 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS 
(1) - Tim Hendersen - Spatial and temporal interactions between spotted-
tailed quolls and red foxes in a fragmented landscape 
Mr Tim Henderson1, Dr Bronwyn Fancourt1, Dr Rajanathan Rajaratnam1, Associate Professor Karl Vernes1, 
Associate Professor Guy Ballard1 

1University Of New England, Armidale, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Tim Hendersen - Spatial and 
temporal interactions between spotted-tailed quolls and red foxes in a fragmented landscape, November 22, 

2021, 12:00 - 12:10 

Biography:  
Ecologist & PhD student at the University of New England. I have over 5 years experience with mammal 
trapping, camera trapping, bird surveys and aquatic ecology. My current research is on the ecology of 
Spotted-tailed Quolls in the Hunter Valley. 

Habitat fragmentation and introduced mesopredators have contributed to the decline in range and 
abundance of Australia’s marsupial predators. The spotted-tailed quoll (Dasyurus maculatus) is considered a 
forest-dependent species, and is sympatric with the introduced red fox (Vulpes vulpes) on mainland 
Australia. In fragmented habitats, foxes are assumed to exert a greater impact on quoll populations due to 
increased competition for resources and risk of predation. Quolls are known to persist in some fragmented 
habitats in sympatry with foxes, however, the mechanisms facilitating this coexistence are unclear. We used 
camera-traps to investigate whether coexistence between quolls and foxes in a fragmented landscape was 
facilitated by spatial and/or temporal separation of activity. We found no evidence of spatial or temporal 
separation between quoll and fox activity, and quoll temporal activity remained consistent regardless of fox 
presence. There was also no evidence of within-night spatiotemporal avoidance of foxes by quolls. These 
findings suggest that quolls do not offset their spatial and temporal activity to avoid foxes in this 
fragmented landscape. The spatial and temporal sympatry between quolls and foxes at this site is possibly 
facilitated by low fox density, though this requires investigation. The lack of separation in activity could also 
explain why quolls become locally extinct in other fragmented landscapes, because quolls may not modify 
their activity to avoid foxes. Future research should focus on investigating quoll and fox interactions along a 
gradient of fox densities and assess if higher fox densities influence spatial and temporal coexistence with 
quolls in fragmented landscapes.



 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION (2) - 
William Henriquez - Gulidjan Country: how have the western plains of 
Victoria changed since the British invasion? 
Dr William Henriquez1, Associate Professor Michael-Shawn Fletcher1, Dr Jack Pascoe2, Mr John Clarke3 

1School of Geography, Earth and Atmospheric Sciences, University of Melbourne, Melbourne, Australia, 2Conservation 
Ecology Centre, Cape Otway, Australia, 3Eastern Maar Aboriginal Corporation, Warrnambool, Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - William Henriquez - Gulidjan Country: 
how have the western plains of Victoria changed since the British invasion?, November 26, 2021, 14:28 - 

14:41 

Biography:  
I am a biologist with interests in paleoecology/paleoclimatology. I completed my PhD at the SGEES at Victoria 
University of Wellington, New Zealand. I just joined the school of geography at University of Melbourne as a 
Post Doctoral Research Fellow. 

The western plains of Victoria, a relatively fertile region of southeast Australia characterised by vast grassy 
plains, are the homelands of a number of Aboriginal groups who have managed them for millennia using 
construction, aquiculture and burning methods. This value of the region was recognised early in the post-
British invasion period and the land was quickly stolen by settlers for agriculture and livestock. While 
vegetation benchmarks, such as Ecological Vegetation Classes (EVCs), purport little change in the vegetation 
structure over the region following invasion and dispossession, there have been no attempts to quantify the 
response of the region’s vegetation to a shift Aboriginal management of country to European-style land 
management.   
Here we present an analysis of vegetation and fire regime change since the British invasion from Dreeite 
Nature Conservation Reserve, on Gulidjan Country in the western plains of Victoria.  Dreeite Nature 
Conservation Reserve is a parcel of land which still contains ancient aquiculture systems and which is 
managed by Traditional Owners. Our data shows a considerable change in vegetation composition from a 
lack of burning and provides a quantitative benchmark for future management of the area and further 
afield. We discuss what this means for rethinking EVCs, particularly the pre-1750 EVCs often used for 
ecological restoration.  



 

Investigating the extent of biodiversity considerations in urban 
development design processes: A descriptive review 
Ms Cristina Hernandez-Santin1, Dr Marco Amati1, Dr Sarah Bekessey1, Dr Cheryl Desha2 

1Rmit University, City of Melbourne, Australia, 2Griffith University, Brisbane, Australia 

PRACTITIONERS COLLABORATING TO RESTORE AND REWILD LANDSCAPES - Cristina Hernandez - Investigating 
the extent of biodiversity considerations in urban development design processes: A descriptive review, 

November 22, 2021, 13:13 - 13:26 

Biography:  
Currently a PhD candidate, Cristina has 10+ years of experience working to bring together design practice and 
ecology through practice and research. Her current research aims to translate ecological knowledge to 
support ‘place’ for both humans and non-humans to coexist.  

For decades urban renewal projects featuring the socio-ecological goal of local biodiversity conservation 
have been heralded as best practice around the world, indicating an ongoing desire amongst design 
practitioners and end-users for such outcomes. However, the reality is that such outcomes are still limited 
to ad hoc, initiatives by individual champions rather than being standard practice. Responding to calls for 
mainstreaming such outcomes, the authors sought to first understand the extent to which design practice 
currently addresses ‘biodiversity’ end-user outcomes in urban areas, through a two-phase literature review 
process. This presentation presents the preliminary findings of a comprehensive descriptive review of 
‘design that fosters biodiversity’ as a discrete body of knowledge. It explores processes available globally for 
embedding biodiversity considerations within design practice. We propose a reframing of native biodiversity 
as ‘non-human users of place’ or ‘clients’, which creates an opportunity for design practitioners to address 
the needs of key species as an additional key stakeholder within the array of design processes available. The 
presentation has immediate use for design practitioners seeking to emulate practices that integrate 
‘biodiversity as an active voice’ of the design process by using their existing design processes or adopting 
others from the distilled suite of options. The authors highlight the potential for future research to review 
case studies, design processes and tools to analyse and evaluate biodiversity within design.



 

Alpine shrub functional trait variation along an elevation gradient: What 
are the implications under climate change? 
Ms Iris Hickman1 

1La Trobe University, Bundoora, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
An early-career researcher who recently completed a Bachelor of Biological Science (Ecology) and works as an 
Ecologist. Interests lie in Australian alpine ecology and conservation and have focused on trait-based 
approaches to determine the adaptive potential of alpine shrubs.  

The distribution and survival of alpine vegetation are influenced by snowfall directly (thermal protection) 
and indirectly (growing season length). Plants living in alpine regions depend on snow for protection against 
high diurnal and microclimate variability in winter and early spring. However, with snow projected to 
significantly decrease with climate change, alpine species may adapt to changing conditions through 
phenotypic plasticity or genetic changes, i.e., morphological adaptations. 
 
The natural variation of traits across environmental gradients can inform the adaptive potential of alpine 
species. This study investigates how elevation, and the associated changes in abiotic variables, influence 
plant traits (morphology) of alpine shrub, Grevillea australis, in the Australian alpine region.  
 
Our results showed intraspecific trait variation associated with changes in elevation. For example, shrubs at 
lower elevations were taller and had thicker leaves, while at high elevations shrubs were shorter and had 
thinner leaves. These findings show a shift in ecological strategy in response to changing abiotic stressors. 
The trends observed demonstrate the potential role of phenotypic plasticity in response to environmental 
change. Trait plasticity is crucial for future climate change scenarios and may allow species to persist in the 
currently rapidly changing environment. 



 

Feather Forensics: tracing the origins of parrots with stable isotopes and 
citizen science 
Ms Katherine Hill1, Dr Jonathan Tyler1, A/Prof Phillip Cassey1 

1The University Of Adelaide, Adelaide, Australia 

OPEN FORUM: CONSERVATION ECOLOGY - Katherine Hill - Feather Forensics: tracing the origins of parrots 
with stable isotopes and citizen science, November 23, 2021, 15:07 - 15:20 

Biography:  
Katherine is a PhD candidate researching the dynamics of, and tools to trace, Australian bird trade. She runs 
the Feather Forensics project, which combines chemistry, ecology and citizen science to trace if a parrot is 
from captivity or the wild.  

The live pet trade alters global environments by facilitating novel introduction pathways for invasive species 
and driving unsustainable harvest of wild animals. Natural resource managers and biosecurity practitioners 
currently lack effective approaches for determining the provenance of animals in the pet trade. Specifically, 
there is a lack of analytical tools to determine if an individual animal originated from the ‘wild’ or was raised 
in captivity. We investigate the use of stable isotopes to trace an animal’s provenance, using feathers from 
native Australian parrots.  
Through a citizen science project, we collected feathers from native Australian parrots that are common in 
domestic pet trade, including cockatoos (Cacatua spp.), lorikeets (Trichoglossus spp.) and rosellas 
(Platycercus spp.). Over 2,400 feathers were collected by participants within Australia, which were naturally 
dropped by wild and pet birds. We measured carbon (δ13C) and nitrogen (δ15N) stable isotope ratios – 
which accumulate within the feathers to provide a snapshot of the bird’s diet – and tested for differences in 
isotope ratios between wild and captive birds. We present the preliminary results investigating the 
repeatability of this method, and development of reference databases for Australian parrot species.  
The outcomes of our research can validate accessible and easy-to-use forensic tools to determine the 
origins of live animals and animal products, to assist natural resource management and biosecurity 
practitioners to protect traded wildlife and the environment.



 

EcoAssets: Research data for environmental indicators 
Mr Shawan Chowdhury1,2, Mr Martin Westgate1, Donald Hobern1 

1Atlas Of Living Australia, Building 279, Clunies Ross Street, Acton ACT 2601, GPO Box 1700, Canberra, ACT, Australia, 
2School of Biological Sciences, The University of Queensland, Saint Lucia, QLD, 4072, Australia 

OPEN FORUM: CONSERVATION POLICY AND MANAGEMENT - Donald Hobern - EcoAssets: Research data for 
environmental indicators, November 23, 2021, 16:54 - 17:07 

Biography:  
Need Donald's here. 

Understanding biodiversity patterns is essential for efficient conservation planning approaches, yet broad 
scale data on these patterns is collected and maintained by a number of different organisations. Three 
facilities within Australia’s National Collaborative Research Infrastructure Strategy (NCRIS) mobilise 
significant volumes of environmental research data – Atlas of Living Australia (ALA), Terrestrial Ecosystem 
Research Network (TERN), and Integrated Marine Observing System (IMOS). Collectively, these data offer 
detailed insights into Australia’s changing environment, ecosystems and biodiversity. EcoAssets is a 
partnership project between these infrastructures and the Australian Research Data Commons (ARDC) to 
marshal data to support environmental assessment and indicator processes, including State of Environment 
reports at the national and State/Territory levels. The project is establishing data pipelines to present 
consistent and standardised views of environmental change at spatial and temporal scales relevant to 
researchers and decision-makers. The initial focus is on data products that quantify changes in the detection 
frequency of a range of taxonomic groups, and levels of survey and monitoring activity around the 
Australian continent and waters. The resulting digital assets will be maintained and updated at regular 
intervals to produce time series of comparable measurements. This presentation will showcase the data 
assets under development, highlight relevant applications, and discuss future enhancements.



 

Opportunities and threats to teaching ecology in universities 
Professor Dieter Hochuli1 

1The University Of Sydney, The University Of Sydney, Australia 

RENEWAL OR REIMAGINATION? WHAT WE LEARNED TEACHING ECOLOGY IN UNUSUAL TIMES - Dieter 
Hochuli - Opportunities and threats to teaching ecology in universities, November 25, 2021, 14:30 - 14:43 

Biography:  
Dieter leads the integrative ecology research group at the University of Sydney. His work focuses on nature in 
cities, integrating human dimensions of ecology and natural history in urban environments. He is enthusiastic 
about teaching it too.   

The teaching of ecology in universities has changed in response to the rapidly changing educational 
environment imposed by the COVID19 epidemic. In this talk I use qualitative methods to examine the 
experiences of academics teaching in these times to synthesise how the university experience for future 
ecologists will look, focusing on how to embed new opportunities in curricula and manage threats.  The 
Australian ecological community has responded to the challenges imposed by teaching a science grounded 
in the outdoors remotely, adopting novel methods to inspire the next generation of ecologists. However, 
radical shifts in teaching approaches in universities have highlighted a range of opportunities and threats for 
the discipline to navigate.  A prevailing view is that the 2020 epidemic will change the ecology educational 
experience forever, relating partly to the widespread adoption of remote teaching practices, and partly to 
the funding landscape of higher education. While innovative approaches to teaching ecology devised during 
the time of COVID will enhance some aspects of the educational experience, some of the traditional 
approaches such as immersive field trips and hands-on experiments are under threat.   At a time where 
scientific and environmental literacy in the broader community has never been more important, identifying 
how best to teach our science is critical to future of our discipline.



 

Drying microclimates threaten persistence of critically endangered white-
bellied frogs 
Miss Emily Hoffmann1, Ms Karen Cavanough2, Dr Nicola Mitchell1 

1The University of Western Australia, Crawley, Australia, 2Perth Zoo, Department of Biodiversity, Conservation and 
Attractions, South Perth, Australia 

OPEN FORUM: THREATENED SPECIES - Emily Hoffmann - Drying microclimates threaten persistence of 
critically endangered white-bellied frogs, November 23, 2021, 11:28 - 11:41 

Biography:  
I am a PhD student at the University of Western Australia researching a critically endangered frog species, 
Geocrinia alba. I am interested in how species respond to environmental change and their future in a drying 
climate. 

Drier and hotter conditions caused by climate change threaten species that exist close to their physiological 
limits, as well as those with limited ability to move. The critically endangered white-bellied frog, Geocrinia 
alba, is restricted to a few square kilometres of habitat in south-west Western Australia. Over half of the 
known G. alba populations have become extinct in recent decades and surviving populations continue to 
decline. Here, we assess whether thermal and hydric constraints can explain G. alba’s highly restricted and 
declining distribution. We also evaluate the species’ vulnerability to climate change based on the similarity 
of current microclimatic conditions to their physiological limits. We found G. alba had low thresholds of 
thermal and desiccation tolerance relative to other anuran species. Using frog models made of agar, we 
showed that riparian habitats where frogs occur provide a unique microclimate in the landscape, offering 
significantly lower desiccation risk compared to immediately adjacent habitats. Furthermore, monitoring 
microclimate conditions within occupied frog habitats showed that in extreme dry and hot years most sites 
recorded soil moisture levels that were drier than the frog’s absorption threshold (the soil water potential 
that allows them to gain water), and half of the sites experienced temperatures that exceeded G. alba’s 
thermal optimum. Given their specific physiological limits, the apparent rarity of suitable microclimates and 
a regional drying–warming trend, we suggest that G. alba occupies a potentially disappearing niche and may 
be indicative of other habitat specialists that rely on ephemeral drainages.



 

Changes in the abundance and activity of feral cats following high severity 
fire 
Dr Rosemary Hohnen1, Dr Alex James, Mr Paul Jennings, Dr Brett Murphy, Dr Karleah Berris, Professor Sarah 
Legge, Prof Chris Dickman, Dr John Woinarski 
1Charles Darwin Univesity, Lenah Valley, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Rosemary Hohnen - Changes in the 
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Biography:  
Rosemary Hohnen is an adjunct research fellow at Charles Darwin University, and an affiliate of the 
Threatened Species Recovery Hub. She specailises in reseach on threatened species and invasive predators, 
particulalry on islands. 

There is growing evidence that the impacts of feral cats (Felis catus) are amplified in post-fire environments, 
as cats are drawn to hunt in recently burnt areas and are also more effective hunters in these landscapes. 
However, few studies have examined how extensive high severity fires, affects cats, in temperate regions of 
Australia. In this study we examined the effects of a large, intense fire on the abundance and activity of feral 
cats, and, for context, the common brush-tailed possum (Trichosurus vulpecula), on Kangaroo Island. 
Camera traps were deployed at seven sites 12-24 months pre-fire, 3-8 months post-fire and (for three of 
these sites) 11-12 months post-fire. Where possible density estimates of cats were made using a spatially-
explicit capture-recapture approach, and the proportion of trap nights with detections was also compared 
between the sampling periods. Across five sites that were burnt there was on average a 57% reduction in 
the number of individual cats, and a 65% reduction in the number of nights with cat detections, 3-8 months 
post-fire relative to pre-fire levels. In contrast, changes in the activity of possums showed a less consistent 
pattern, although this species did decline markedly at three burnt sites. While cat activity declined following 
fire, reduced abundance of prey as a result of the fire might still mean that cat predation is a threat to 
surviving prey species. Management that reduces feral cat predation pressure on wildlife following wildfire 
is likely to enhance the likelihood of wildlife persistence and recovery. 



 

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - Owen 
Holland - Ocean warming threatens key biotic interactions supporting a 
dominant herbivore in a climate change hotspot 
Mr Owen Holland1, Dr Mary Young1, A/Prof Craig Sherman1, Dr Mun Hua Tan2, Dr Harry Gorfine2, Dr Ty 
Matthews1, Dr Adam Miller1 

1Deakin University, School of Life and Environmental Sciences, Centre for Integrative Ecology, Geelong, Australia, 2School 
of Biosciences, University of Melbourne, Melbourne, Australia 

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - Owen Holland - Ocean warming threatens key 
biotic interactions supporting a dominant herbivore in a climate change hotspot, November 26, 2021, 14:15 - 

14:28 

Biography:  
I am a PhD candidate at Deakin University conducting genetic, physiological and ecological research on 
blacklip abalone. 
2014 - 2016: B. Env. Sc. (Marine Biology) 
2017: B. Env. Sc. (Honours; Freshwater Population Genetics) 
2018 - Present: PhD (Marine Ecology) 

Worldwide, rising ocean temperatures are causing declines and range shifts in marine species. The direct 
effects of climate change on the vital biology of marine organisms are often well documented, yet 
knowledge on the indirect effects, particularly through trophic interactions, is largely lacking. We provide 
evidence of ocean warming decoupling critical biotic interactions supporting an ecologically and 
commercially important mollusc in south-eastern Australia; a climate change hotspot. Using DNA 
metabarcoding, we conduct dietary assessments of the Australian blacklip abalone (Haliotis rubra), 
revealing primary dependency on a widespread brown algae species (Phyllospora comosa) which we show 
to be in state of decline due to ocean warming, and concurrently resulting in abalone biomass reductions. 
We also conduct climate niche modelling, suggesting further declines in P. comosa over the coming decades 
and ongoing risks to H. rubra. This study highlights the importance of studies from climate change hotspots 
and understanding the interplay between climate and biotic interactions when determining the likely 
response of marine species to environmental changes.



 

Diversity consequences of oviposition: applying coexistence theory to 
aquatic insect communities 
Dr Galen Holt1, Prof. Peter Chesson2, Dr Georgia Dwyer1, Prof Barbara Downes3, Dr William Bovill3, Professor 
Rebecca Lester1 

1Deakin University, Waurn Ponds, Australia, 2University of Arizona, Tucson, USA, 3University of Melbourne, Melbourne, 
Australia 

OPEN FORUM: FRESHWATER ECOLOGY - Galen Holt - Diversity consequences of oviposition: applying 
coexistence theory to aquatic insect communities, November 22, 2021, 16:23 - 16:36 

Biography:  
I am a community ecologist interested in the large-scale outcomes of interactions between environmental 
conditions and life history. I study these issues using a combination of empirical studies, community dynamics 
models and coexistence theory. 

Many insects make specific choices in where and how they lay eggs, and this produces strikingly variable 
patterns in egg distribution across landscapes. Hydrobiosid caddisflies lay eggs on emergent rocks in 
streams, with high variation in numbers of egg masses per rock and differing oviposition preferences among 
species. Such distinctive life-history differences are often hypothesised to help species coexist but are not, 
in themselves, sufficient, and theoretical links to empirical patterns are often absent. Here, we apply 
coexistence theory to caddisfly communities using community dynamics models. We illuminate the 
mechanisms by which oviposition patterns can affect the maintenance of diversity, identifying the critical 
role of interactions with life-history characteristics in later life stages.  
 
The influence of oviposition on coexistence hinges on how patterns of egg distribution influence density-
dependent feedback loops in later life stages. Highly variable and species-specific oviposition patterns result 
in spatial separation of eggs. However, other life history determines the coupling of those patterns with 
density-dependence and so their impact on diversity maintenance. For example, low larval dispersal away 
from natal rocks strongly couples egg inputs with the competitive environment experienced by larvae. This 
coupling promotes coexistence when species have different oviposition preferences, separating their larvae 
in the benthos. However, in scenarios with increased larval dispersal, larval interactions are less influenced 
by egg inputs, limiting the effects of oviposition on coexistence. Our approach illuminates the circumstances 
under which oviposition may affect coexistence and demonstrates the utility of a coexistence theory 
approach for investigating life histories in new communities. 



 

Application of hierarchical Bayesian approach to single observation multi-
time survey data of otter distributions 
Professor Sungwon Hong1 

1Kyungpook National University, Sangju, South Korea 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Sungwon Hong - Application of 
hierarchical Bayesian approach to single observation multi-time survey data of otter distributions, November 

22, 2021, 12:25 - 12:38 

Biography:  
Professor Sungwon Hong received his PhD in the Pusan National University at South Korea in 2018 and works 
as a assistant professor in Kyungpook National University. His main questions are how otter populations 
disperse and coexist with the public. 

According to the metapopulation theory, populations exist in an equilibrium between colonisation and 
extinction probability. The Eurasian otter (Lutra lutra) is a semi-aquatic carnivore that ranges from Eurasia 
to North Africa. Although water quality improvement can be critical for sustaining otter populations, some 
literature suggests that water quality improvement is not an obligate predictor of colonisation. In this study, 
I hypothesised that as the overall population increased, colonisation probability might not be related to 
water quality, but extinction probability would be strongly related. By using the five national distribution 
surveys of L. lutra in South Korea, I (i) examined recovery patterns of meta-populations related to water 
quality improvement and (ii) defined spatiotemporal vulnerability according to environmental changes and 
population status. I collected data on seven environmental variables (percentage of urban, forest, water, 
and protected areas, human population and forest densities, and biochemical oxygen demand) within 111 
river sub-basins. The spatiotemporal recovery patterns were estimated using single-species single-
observation multi-time survey models. Water quality improvements extensively affected otter meta-
population recovery. However, as the populations have increased, new colonisation was more closely 
associated with proximity to existing otter populations than with water quality. Conversely, higher 
extinction probabilities were consistently related to low water quality. The mapping of regional high 
extinction probabilities and recovery patterns can help distinguish areas in which otter populations are 
particularly vulnerable. Building dynamic meta-population fluctuation models according to dispersion 
pressure can suggest where and how we should concentrate conservation activities. 
 



 

The effects of vessel traffic on pelagic fauna in marine protected areas 
Ms Lincoln Hood1,2, Professor Jessica Meeuwig1, Professor Dirk Zeller2 

1Marine Futures Lab, School of Biological Sciences, University of Western Australia, Crawley, Australia, 2Sea Around Us – 
Indian Ocean, School of Biological Sciences, University of Western Australia, Crawley, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Lincoln Hood, PhD candidate at the University of Western Australia. My research focuses on the impacts of 
vessel traffic on marine wildlife in MPAs along the west coast of Australia. 

One of the largest contributors to economic globalization is maritime vessel traffic. However, the global 
vessel fleet is associated with a number of negative environmental impacts including air pollution, oil spills, 
garbage, invasive species and underwater noise. We hypothesized that areas off the west coast of Australia 
with higher vessel traffic density are characterized by lower biomass, abundance and taxonomic richness of 
marine fauna than areas of lower vessel traffic. We used remotely sensed Automatic Identification System 
records to track vessel movements over time to determine the density of large vessel traffic. Marine fauna 
was assessed based on biomass, abundance and taxonomic richness of pelagic taxa derived from mid-water 
stereo Baited Remote Underwater Video Systems (BRUVS), which were largely deployed within marine 
protected areas (MPAs). Total abundance of all marine fauna and teleosts only were negatively correlated 
with vessel density. There were no relationships between vessel density and either biomass or taxonomic 
richness. The negative relationship with abundance suggests that vessel density and associated vessel 
impacts may affect marine fauna. Reductions in abundance can have significant implications for wildlife 
resilience, with population declines affecting ecosystem function and overall ocean health. Such impacts are 
particularly troubling when they occur within MPAs, given their mandate to increase protection and 
abundance of species. We recommend developing improved policies to manage vessel traffic in MPAs, and 
continued study of the relationship and trends between vessel traffic and patterns in marine fauna over 
time and space.   



 

How do we make online teaching equivalent to an on-campus experience 
in soil ecology? 
Dr Anna Hopkins1, Dr Harriet Mills1, Claire Bartron2 

1Edith Cowan University, Joondalup, Australia, 2City of Joondalup, Joondalup, Australia 

RENEWAL OR REIMAGINATION? WHAT WE LEARNED TEACHING ECOLOGY IN UNUSUAL TIMES - Anna 
Hopkins - How do we make online teaching equivalent to an on-campus experience in soil ecology?, 

November 25, 2021, 14:43 - 14:56 

Biography:  
Anna Hopkins is a Senior Lecturer and co-lead of the Molecular Ecology and Evolution Group at Edith Cowan 
University. Anna is a teaching and research scholar with a focus on soil biology and molecular ecology. 

Soil and Land Processes is a core second-year undergraduate unit taught to ecology and conservation 
students as an introduction to soil ecosystems. The unit has an enrolment of close to 100 students per 
offering including at least 40 students in an articulation programme with an international university. Under 
normal circumstances this unit is very practical and involves weekly three-hour laboratory sessions and two 
half-day field trips where students are able to get hands-on experience with soil analysis techniques. Two of 
their assignments are based on the laboratory activities.  
When Soils and Land Processes ran in 2021, most domestic students were back on campus and able to 
participate fully in practical activities. The unit still contained a significant number of international students 
(about 40% of the enrolment) who needed to take the unit online. This provided a significant challenge in 
giving both the on and off campus students an equivalent experience in a very practical unit. The added 
challenge was that some of the off campus students were in lockdown and unable to move freely outside 
their homes. We attempted to create a practical experience for off campus students through a combination 
of lab videos, field trip videos, online quizzes and tutorials and found that the students were largely 
receptive to this. Our experience this semester has given us many new ideas about how to run ecology units 
online and how to deal with constant changes in delivery patterns as a result of the COVID-19 pandemic.  



 

The effect of age on the physiology and behaviour of the slime mould, 
Physarum polycephalum 
Miss Arisa Hosokawa1 

1University Of Sydney, Camperdown, Australia 

OPEN FORUM: EVOLUTIONARY ECOLOGY - Arisa Hosokawa - The effect of age on the physiology and 
behaviour of the slime mould, Physarum polycephalum, November 22, 2021, 15:09 - 15:14 

Biography:  
I am a third year PhD student at the University of Sydney, studying behavioural variation in slime moulds. 

Ageing is a fundamental property of most living organisms, which often causes physiological or cognitive 
decline. Despite most organisms on Earth being brainless, ageing research has mainly focused on changes 
caused by neurological decline. Ageing has been observed in brainless organisms such as bacteria, yeasts, 
and protists, but there are few detailed investigations on behavioural changes due to age. Slime moulds are 
brainless, multi-nucleate protists that have an essential role in regulating bacterial decomposers in the soil. 
In recent years, slime moulds have exhibited interesting behaviour, such as solving complex nutritional 
puzzles, solving mazes and habituating. I studied the behaviour and physiology of two strains of the slime 
mould, Physarum polycephalum, over ten months of their lifespan. Both strains had faster foraging speed 
with increasing age, and the strain Tu9xDP89 was faster than the strain Tu111xAI35. Both strains showed no 
difference in growth rate with increasing age. I observed intraspecific differences in foraging strategies 
between strains, where Tu9xDP89 produced fewer branches that moved faster and Tu111xAI35 produced 
more branches that moved slower. Overall, slime mould behaviour remained relatively constant over ten 
months of their lifespan, and strain had the most considerable effect on behaviour. Slime moulds may be a 
good model organism to study intraspecific differences in foraging behaviour in brainless organisms as they 
are easy to manipulate in laboratory environments and are receptive to a range of behavioural assays.



 

Estimating and conserving patterns of grasshopper diversity and richness 
in Western Australia 
Mr Md Anwar Hossain1, Dr José Lahoz-Monfort1, Dr Karel Mokany2, Dr Michael Kearney1 

1University of Melbourne, Parkville, Australia, 2CSIRO, Canberra, Australia 

OPEN FORUM: ECOLOGICAL MODELLING - Anwar Hossain - Estimating and conserving patterns of 
grasshopper diversity and richness in Western Australia, November 25, 2021, 16:56 - 17:09 

Biography:  
Anwar is studying the distribution and ecology of Australian grasshoppers for his PhD. His academic training 
focuses on quantitative modeling, and building empirical knowledge based on macro-ecological hypothesis for 
species conservation under changing environmental condition. 

Conservation planning requires an understanding of how biodiversity is distributed over the landscape. 
Identifying every species, particularly in lesser-known taxa such as insects, occurring in a region and 
understanding their biology and ecology can be time consuming and may not be cost effective. Recent 
studies of global insect decline suggest that major issues of insect conservation are emerging (i.e., insect 
Armageddon). Here we investigated the richness and diversity pattern of grasshoppers in Western Australia 
(WA) to assess the representativeness of the protected area network for conservation of this invertebrate 
group. We collected grasshopper occurrence records from field notebooks based on historical surveys 
spanning 1942 to 1989 throughout WA. We developed generalized dissimilarity models (GDM) to identify 
patterns in species composition and predicted species richness using lognormal distribution. The fitted GDM 
model explained up to 40.8% of the deviance in the compositional species turnover. Species composition 
derived from transformed environmental predictors suggested at least three distinct grasshopper 
communities are distributed over the northern, arid-interior, and southern half of WA, respectively. Based 
on lognormal models, higher species richness was predicted at the northern half of WA over the line of 
tropic of Capricorn. Although high species richness was predicted in the Pilbara region the area remains 
underrepresented in the national reserve system. We found that only 26% endemic species are located 
within the national reserve system. Our analyses highlight areas requiring more targeted research and 
conservation efforts and demonstrate that field notebooks can be a valuable resource for planning 
invertebrate conservation.



 

Threatened Rainforest Communities of Central Queensland, are they a 
priority for Conservation? 
Ms Marion Howard1 

1University Of The Sunshine Coast, Kallangur, Australia 
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Biography:  
My name is Marion Howard. I am currently undertaking a PhD at USC, supervised by Associate Professor, Dr 
Alison Shapcott. I hold a B.Env.Sc and B.Sc.(HONS) both completed at USC.  

Highly fragmented Central Queensland coastal rainforests vary from moist tropical/subtropical to dry 
tropical deciduous/semi-evergreen microphyll vine thicket to dry sub-tropical hoop pine and bottle tree 
scrubs. Globally, dry rainforest types are considered threatened and in Central Queensland there is <40% 
preclearing remnant vegetation of dry rainforests remaining. Predicted increases in global temperatures, 
rainfall variability, fire, invasive species, urbanization, and anthropogenic influences are threatening their 
survival. This research investigated 56 Central Queensland rainforest vegetation types (Regional 
Ecosystems; REs) represented across 12 Subregions between Rockhampton and Paluma Range National 
Park. Twelve of the REs are listed as “Endangered” and one found only on Mount Dryander, which is 
dominated by the endemic threatened plant species, Ristantia waterhousei. The main aims of this research 
are to identify phylogenetically distinct coastal rainforest communities using DNA barcoding and 
Phylogenetic Diversity (PD) metrics and to assess current biodiversity conservation to inform future 
conservation priorities. Preliminary results indicate that nine of the REs studied contain taxa were found to 
be more distantly related, or phylogenetically even, than expected by chance (Net Relatedness Index; NRI, 
p<0.05). Interestingly, the RE with the highest level of phylogenetic evenness (8.12.1a: Evergreen notophyll 
feather palm vine forest; NRI, p<0.05) also contained the most closely related co-occurring species (Nearest 
Taxon Index; NTI, p<0.05), which may be the result of dispersal limitation or an over representation of good 
competitors. This vegetation type is located on the uplands and highlands of the main Clarke Range in 
Eungella National Park and Cathu State Forest.



 

Integrating biobanking could produce significant cost-benefits and 
minimise inbreeding for Australian amphibian captive breeding programs 
Mr Lachlan Howell1,2, Dr Peter  Mawson3, Emeritus Professor Richard  Frankham4,5, Emeritus Professor John 
Rodger1,2, Ms Rose Upton9, Dr Ryan Witt1,2, Dr Natalie  Calatayud6,7, Dr Simon Clulow8, Associate Professor  
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1School of Environmental and Life Sciences, The University of Newcastle, Callaghan, Australia, 2FAUNA Research Alliance, 
Kahibah, Australia , 3Perth Zoo, Department of Biodiversity, Conservation and Attractions, South Perth, Australia , 
4Department of Biological Sciences, Macquarie University, Sydney , Australia , 5Australian Museum, Sydney, Australia , 
6San Diego Zoo Beckman Center for Conservation Research, San Pasqual Valley Road, Escondido, USA, 7Conservation 
Science Network, Mayfield, Australia , 8Centre for Conservation Ecology and Genomics, Institute for Applied Ecology, 
University of Canberra, Bruce, Australia , 9Aquatic Germplasm and Genetic Resources Center (AGGRC), School of 
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OPEN FORUM: CONSERVATION ECOLOGY - Lachlan Howell - Integrating biobanking could produce significant 
cost-benefits and minimise inbreeding for Australian amphibian captive breeding programs, November 22, 

2021, 14:28 - 14:41 

Biography:  
Lachlan submitted his PhD thesis at the University of Newcastle in 2021. Lachlan's research aims to find 
economic, scientific & social arguments for greater public investment into fauna conservation as well as 
uncover cost-effective emerging technologies using benefit: cost analysis.  

Captive breeding is an important tool for amphibian conservation despite high economic costs and 
deleterious genetic effects of sustained captivity and unavoidably small colony sizes. Integration of 
biobanking and assisted reproductive technologies (ARTs) could provide solutions to these challenges, but is 
rarely used due to lack of recognition of the potential benefits and clear policy direction. Here we present 
compelling genetic and economic arguments to integrate biobanking and ARTs into captive breeding 
programs using modelled captive populations of two Australian threatened frogs at Perth Zoo, namely the 
orange-bellied frog (Geocrinia vitellina) and the white bellied frog (Geocrinia alba). Back-crossing with 
frozen founder spermatozoa using ARTs every generation minimises rates of inbreeding and provides 
considerable reductions in colony size and program costs compared with conventional captive 
management. Biobanking could allow captive institutions to meet or exceed longstanding genetic retention 
targets (90% of source population heterozygosity over 100 years). Frogs produced with the biobanking 
approach would cost less to maintain in captivity, have genetic fitness benefits and would generally be 
better suited for release back to the wild. We provide a broad policy direction that could make biobanking 
technology a practical reality across Australia’s captive management of amphibians in current and future 
holdings. Incorporating biobanking technology widely across this network could deliver outcomes by 
maintaining high levels of source population genetic diversity and freeing economic resources to develop 
captive breeding programs for a greater number of threatened amphibian species.



 
Assessing the usefulness of expert knowledge and empirical 

data in managing bushfire for biodiversity 
Miss Jenny Shih-Wen Huang1, Dr Libby Rumpff1, Dr Hannah Fraser1, Dr Josephine MacHunter2 

1The University Of Melbourne, Parkville, Australia, 2Arthur Rylah Institute, Heidelberg, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Jenny Shih-Wen Huang - Assessing the usefulness of 

expert knowledge and empiricaldata in managing bushfire for biodiversity, November 25, 2021, 12:25 - 12:30 

Biography:  
Jenny is a graduating Master's student from the University of Melbourne. Her research focused on 
investigating the role of expert knowledge in supporting bushfire management for ecological conservation.  

In ecological management, expert knowledge is usually regarded as a stopgap until empirical information 
comes along. However, this position becomes less tenable when the quality of empirical information is in 
doubt. Add to this the fact that expert knowledge is usually much easier and cheaper to sample, we have a 
good case for considering the use of expert knowledge even when some empirical information is available.  
 
In this study, we evaluated how the choice of ecological data affects recommended bushfire management 
strategy using two woodland birds as case studies. Three disparate data sources were available to support 
management decisions, one survey dataset and two expert datasets, but each data source came with its 
advantages and drawbacks. To compare these datasets, we first used them to construct species fire 
response models. The model predictions were then used in simulations of management decision scenarios 
to evaluate whether the differences in model predictions would change the preferred management 
strategy.  
 
We found the impact of non-convergent model predictions depended on the degree of uncertainty each 
management scenario could tolerate. For preventing excessive loss of species abundance, all three datasets 
recommended the same strategies. For identifying the management strategy that maximised species 
abundance, the two expert datasets recommended the opposite strategies from the survey dataset. Our 
results demonstrated that this analytical method could be used to effectively identify situations where more 
information is needed to resolve critical uncertainty in management decisions.   



 

Social assortativity in Indo-Pacific bottlenose dolphins in Moreton Bay, 
eastern Australia 
Miss Leonie Huijser1, Mister Barry McGovern1, Associate Professor Rebecca Dunlop1, Associate Professor 
Michael Noad1 

1Cetacean Ecology and Acoustics Laboratories, the University Of Queensland, Dunwich, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Leonie Huijser - Social assortativity 
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Biography:  
Leonie is a marine biologist (BSc, MSc) from the Netherlands, currently doing a PhD on bottlenose dolphin 
social structure and acoustics at the University of Queensland. She has previously studied acoustics, social 
structure, and population genetics in several marine mammals. 

Assortativity refers to non-randomness of associations between individuals within social networks. 
Assortativity may arise from several factors, including spatiotemporal proximity, sociality mechanisms, and 
homophily (i.e., the tendency of individuals to associate with similar others). Local ecological conditions 
determine which factors are assortative in animal social networks. Understanding social assortativity helps 
understand social structuring of animal populations, its interplay with local ecology, and its resilience 
against disturbances. In dolphins that are resident to relatively small areas, sex is often a strong assortative 
factor. Here, we investigated whether this is also the case for the resident population of Indo-Pacific 
bottlenose dolphins (Tursiops aduncus) of Moreton Bay, eastern Australia; an ecologically diverse area 
under significant anthropogenic pressure. We estimated pairwise association rates for 222 photo-identified 
individuals. The resulting matrix was permuted to detect non-randomness of associations, within and 
between sexes. Additionally, we performed modularity analysis to detect clusters of individuals with higher 
association rates within than between clusters. Our results indicated preferred associations both within and 
between sexes. Maximum modularity was at 15 clusters, most of which contained both males and females. 
These findings suggest that in this dolphin population sex is not a strong assortative factor. The ecological 
diversity of Moreton Bay may require dolphins to rely on horizontal transfer of information on predator and 
prey distributions, favouring mixed-sex associations. To identify the assortative factors that resulted in the 
detected clusters, a continuation of this study will investigate the effects of spatiotemporal patterns and 
age on this population’s social network.



 

Avoid, adapt or exploit: Modelling avian species responses to housing and 
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Ms Jacinta Humphrey1,2, Dr Angie Haslem1,2, Professor Andrew Bennett1,2 
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November 22, 2021, 11:28 - 11:41 

Biography:  
Jacinta Humphrey is a PhD Student with the Research Centre for Future Landscapes, La Trobe University. She 
is passionate about making urban spaces more wildlife-friendly, and is interested in all aspects of urban 
ecology, landscape change and science communication. 

Avian responses to urbanisation are often complex and species-specific. Whilst many bird species are 
negatively affected by increased human infrastructure or reduced native vegetation, others may benefit 
from these changes. To better understand the spread of responses, researchers have classified birds into 
groups based on urban tolerance, including urban avoiders, adapters, and exploiters. The current 
understanding of these groups, however, is based primarily on human infrastructure and may overlook 
measures of natural habitat. An improved understanding of how individual species respond to both human 
infrastructure and habitat may help to better predict shifts in community composition and identify groups 
threatened by development. We used a landscape-scale approach to investigate how individual bird species 
respond to urbanisation in Melbourne. We selected 30 study landscapes (each 100 ha), stratified to 
represent gradients of cover of housing (from 9 – 39%) and canopy trees (13 – 63%), and conducted 1,500 
timed bird surveys (50 per landscape) over 16 months. The occurrence of species classified as avoiders, 
adapters and exploiters differed significantly across the study region. However, current classifications 
explain only 18% of the variation observed among landscapes. Half of all avoiders and adapters declined 
with increasing housing cover, and increased with canopy tree cover. In contrast, up to 40% of urban 
exploiters showed the opposite trends. These findings suggest that if development continues in greater 
Melbourne, there will be further declines in urban avoiders and adapters, and an increase in urban 
exploiters, resulting in a measurable shift in avian community composition.



 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING 
– ROAD TO RECOVERY (1) - John Hunter - Poplar Box Woodlands: an 
assessment of a threatened ecological community within the IVC 
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Professor John Hunter1, Dr Eda Addicott2 

1University of New England, Invergowrie, Australia, 2Australian Tropical Herbarium, ,  

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - John 
Hunter - Poplar Box Woodlands: an assessment of a threatened ecological community within the IVC 

framework, November 26, 2021, 11:50 - 12:03 

Biography:  
John is a landscape ecologist, ecological consultant (35 yrs), an adjunct at UNE (18 yrs currently Professor), 
secretary of the IAVS vegetation classification working group and manages six conservation properties. Is 
interested in unpredictable disturbances/climates affect on diversity. 

Ecosystems at risk nationally in Australia are listed under the EPBC Act and many cross State jurisdictional 
boundaries. The determination of these communities across the State boundaries are based on expert 
knowledge. The International Vegetation Classification has the potential to be useful as a cross-jurisdictional 
hierarchy which also gives global perspective to communities. We use plot-based data from two states in 
eastern Australia and quantitative classification methods to assess the definition and description for a 
community that is listed as endangered under the EPBC Act. We then explore how assigning this community 
into the IVC hierarchy may provide a mechanism for linking Australian vegetation communities, defined at 
the association level, to international communities at risk. Using the standard rule-set of the IVC system we 
found that the IVC hierarchy was a useful instrument in correlating plant communities across jurisdictional 
boundaries where different classification systems are used and potentially important in giving a broader 
understanding of communities that may be at risk continentally and globally. We conclude that the IVC 
hierarchy can include Australian communities at the association level and would provide a useful 
classification tool for Australian vegetation. 



 

Lawns as ecological and cultural phenomena. Searching for sustainable 
solutions in time of drying climate 
Dr Maria Ignatieva1 

1School of Design, The University Of Western Australia, Perth, Australia 

PLANNING OUR FUTURE CITIES: HUMAN-NATURE CONNECTIONS, COEXISTENCE AND CO-DESIGN - Maria 
Ignatieva - Lawns as ecological and cultural phenomena. Searching for sustainable solutions in time of drying 

climate, November 22, 2021, 14:41 - 14:57 

Biography:  
Dr. Maria Ignatieva has been dedicated to teaching and researching in five countries (Sweden, New Zealand, 
USA,  Russia and now in Australia). Maria’s main research interests are in urban ecology (urban biodiversity), 
ecological design and history of landscape architecture.  

Urbanisation destroyed native ecosystems and developed new housing and building infrastructure and 
created new types of urban habitats/biotopes which never existed before.  The lawn is the most dominant 
urban biotope.  They are 100% human-invented ecosystems that originated in Europe. Lawns arrived in 
Australia as European heritage and have had a long journey. Establishing good and viable lawns which 
originated in mild European climate has required a lot of effort.  It pushed the search for technological 
development and new research which could help lawns to grow in a dry climate, poor soils and with water 
restrictions. Lawns provide a range of ecosystem services but disservices as well. There is a growing 
movement around the globe calling for revisiting the homogenous approach and creating more biodiverse 
spaces which also address the sense of local space. Several alternatives to lawns have been explored in 
different countries. This article will discuss the phenomenon of lawns from biodiversity, social (human 
perceptions and attitudes), and design perspectives and will overview existing alternative solutions for 
lawns in different countries.  It will also provide the vision on the lawn in Australia and the efforts of finding 
alternative sustainable solutions for lawns in a drying climate.  It is a call for a holistic vision for sustainable 
lawns, which includes new planning, design, management attitude, and ecological knowledge.



 

From wide to narrow: How fitness landscapes determine species 
persistence under directional climate change 
Mr Dony Indiarto1, Associate Professor Will Cornwell1, Professor Shinichi Nakagawa1, A/Prof Daniel Falster1 

1Evolution & Ecology Research Centre - UNSW, Sydney, Australia 

OPEN FORUM: CLIMATE CHANGE - Dony Indiarto - From wide to narrow: How fitness landscapes determine 
species persistence under directional climate change, November 25, 2021, 11:41 - 11:54 

Biography:  
I'm a final year PhD student who is part of the Evolution & Ecology Research Center at UNSW. My research 
interests span from species distribution, eco-evolutionary dynamics, biogeography to data analysis and code 
reproducibility. 

Understanding how climate change will reconfigure ecological communities is essential if we want to 
anticipate and modify coming changes. While current theory has identified some factors that make species 
less likely to persist under directional change (e.g. rapid change and low mutational rate), the influence of 
the underlying fitness landscape guiding evolution remains poorly understood. Using a simple eco-
evolutionary model for trait-based community assembly, we show how varying the shape of the fitness 
landscape leads to alternative responses to climate change overtime. Fitness landscapes can vary in two 
ways: from flat to steep, and from high to low. Combined these two features produce landscapes that are 
either tight or wide. We show that tighter fitness landscapes undermine species’ adaptive capacity, hence 
leading to a higher extinction risk. In contrast, wider fitness landscapes may provide a buffer for species to 
adapt to the novel conditions. However, this benefit may have downsides. Under competition with new 
types, wide landscapes increase the likelihood of better adapted migrants establishing and out-competing 
the resident species. Our simulations suggest the shape of the fitness landscape can be as important for 
persistence as other eco-evolutionary mechanisms, which are widely considered important for conservation 
planning. Our study thereby suggests additional insight is needed for effective planning. 



 

Measuring shorebird habitat quality in a highly altered wetland  
Dr Micha V Jackson1, Dr Thomas A A Prowse1, Dr Rowan  Mott1, Assoc Prof David Paton1, Prof Phill  Cassey1 

1University Of Adelaide, Adelaide, Australia 

OPEN FORUM: CONSERVATION ECOLOGY - Micha Jackson - Measuring shorebird habitat quality in a highly 
altered wetland, November 22, 2021, 15:04 - 15:09 

Biography:  
Dr Micha Jackson is a researcher at the University of Adelaide specialising in waterbird ecology and wetland 
conservation. Her PhD from the University of Queensland focused on conserving shorebird habitat in the East 
Asian-Australasian Flyway.  

Interventions aimed at restoring degraded habitats require accurate measures of habitat quality so that the 
necessity and efficacy of management actions can be evaluated. However, measuring habitat quality for 
waterbird species that move widely through the landscape can be difficult. Here we present an example 
from the Coorong region of South Australia where measuring habitat quality for shorebirds is particularly 
challenging. The Coorong is a long (~110 km), narrow wetland system of international importance for 
waterbirds situated immediately adjacent to the coastline and comprising two saltwater lagoons. It 
experiences minimal tidal influence except at its northern extremity where it is connected to the ocean 
through the mouth of the River Murray, but receives mechanically managed influxes of freshwater at 
multiple points. While protected within a national park, the Coorong has experienced long-term 
deterioration in habitat quality (periods of hypersalinity, eutrophication, reduced food web function) due to 
reduced flows from the Murray-Darling river system, agricultural water extraction, and sustained drought, 
and there is predation pressure on wildlife from feral animals. Through a project supported by the 
Australian and South Australian governments, we are refining measures of shorebird habitat quality in the 
Coorong by analyzing long-term data and implementing fieldwork that investigates fine-scale food 
availability and movements of key species, shorebird body condition, and seasonal variation in shorebird 
abundance and prey. In this talk we will present preliminary findings on our approach to assessing habitat 
quality, which can inform management interventions aimed at habitat restoration and is relevant to 
wetland management globally.



 

Positive frequency - and density-dependent interactions occur often in a 
hyperdiverse system of annual flowering plants  
Dr. Aubrie James1, Dr Margie Mayfield1, Dr John Dwyer1 

1University Of Queensland, St Lucia, Australia 

OPEN FORUM: PLANT AND SOIL ECOLOGY - Aubrie James - Positive frequency - and density-dependent 
interactions occur often in a hyperdiverse system of annual flowering plants, November 25, 2021, 17:35 - 

17:48 

Biography:  
I am a postdoctoral community ecologist in the School of Biological Sciences at UQ. I test theory with field 
experiments to strengthen our understanding of plant community biodiversity maintenance, specifically 
focusing on how pollinators and spatial variation mediate plant interactions. 

Applications of ecological theory to natural communities often assume that exclusively competitive 
interactions drive coexistence dynamics. Recent advances in theory suggest that positive interactions may 
also affect plant coexistence, but little is known about the extent to which such positive interactions occur 
in natural plant communities. In this study, we look for signals of facilitation in neighbourhoods of 
hyperdiverse annual flowering plant communities in Western Australia, and test the hypothesis that 
pollinator-mediated interactions induce positive frequency- and density-dependence in flowering plants. In 
particular, we use four focal species that vary in indigenous/introduced status, phylogenetic relatedness, 
and the potential for selfing, to ask: how often does plant fecundity exhibit positive frequency- or density-
dependence?; do patterns in frequency- and density-dependence correspond to the extent to which plants 
rely on outcrossing; and do interactions during flowering change frequency- and density-dependence? Of 
the four species we studied, the single introduced species exhibited conspecific facilitation (positive 
frequency dependence); two species exhibited positive heterospecific facilitation (positive density 
dependence); and only one species experienced strictly competitive interactions. Although species varied in 
their potential for selfing, interactions with neighbours during flowering did not change patterns of 
frequency- and density-dependence. Our results suggest that positive interactions are not only common, 
but almost certainly have bearing on plant species coexistence and diversity maintenance in flowering plant 
communities. Additional research is needed to develop hypotheses about what causes facilitation, identify 
the mechanisms explaining it, and determine if introduced species are generally more likely to experience 
positive frequency dependence.



 

Andrew Jansen - Principles using deep learning to automate savanna tree 
species identification 
Mr Andrew Jansen1, Mr  Andrew Esparon1, Steve Van Bodegraven2, Mr Varma Gadhiraju2, Mr Tim Whiteside, 
Mr Kris  Bock, Mr  Michael  Welch, Mr Hari Paramjyrothi, Mr David Loewensteiner, Dr Renee Bartolo 
1Supervising Scientist Branch, DAWE, Darwin, Australia, 2Microsoft, , Australia 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Andrew 
Jansen - Principles using deep learning to automate savanna tree species identification, November 26, 2021, 

14:38 - 14:51 

Biography:  
My name is Andrew Jansen. I studied a Bachelor of Environmental Science (Honours) and have experience 
working in academia, state and commonwealth government. I am currently working on projects using AI for 
environmental monitoring.  

With the arrival of 'big data' from drones and high-resolution satellite imagery ecologists need advanced 
analytic tools to assist with automating the mapping of vegetation from imagery. Traditional methods, such 
as support vector machine, may not be appropriate for large datasets with high dimensionality and where 
vegetation classes have high similarity. One alternative that is fast gaining interest is deep learning, or 
neural networks, which can identify complex patterns in non-linear data with high predictive performance.  
 
There are many considerations to developing a deep learning workflow. How big does the training dataset 
need to be? What neural network architecture should be used? or how can you scale from training models 
on a laptop to the cloud? These considerations need to be made with the view that a final tool functions 
from an applied science perspective and maintains high performance on the test data likely to be 
encountered. 
 
We are working on a project to develop a deep learning pipeline to automate savanna tree species 
identification from drone imagery. We present a short history of deep learning applied to quantifying 
savanna tree composition, results, failures, and progress using a narrow artificial intelligence approach. We 
discuss how crucial it is to incorporate skills and knowledge from remote sensing, botany and data science, 
and the importance of the human in the loop to interpret and improve model performance. 



 

Spatial Assessment of Place Attachment to Improve Place-Based 
Conservation and Environmental Planning 
Ms Dimuthu Jayakody1,2, Dr Vanessa  Adams1, Prof  Libby  Lester1,3, Prof Gretta Pecl1,2 

1University Of Tasmania, Hobart, Australia, 2Centre for Marine Socioecology, Hobart, Australia, 3Institute for Social 
Change, Hobart, Australia 

IMPROVING THE INTEGRATION OF THE SOCIAL SCIENCES INTO RESEARCH FOR CONSERVATION CHALLENGES - 
Dimuthu Kayakody - Spatial Assessment of Place Attachment to Improve Place-Based Conservation and 

Environmental Planning, November 23, 2021, 14:41 - 14:54 

Biography:  
Dimuthu is a PhD candidate at the University of Tasmania with a background in Marine Biology and Protected 
Area Management. Her current research explores the influence of place attachment on climate adaptation 
action in coastal communities.  

Place attachment, broadly defined as the emotional bonds formed with place, is increasingly recognized for 
its affective influence on individual environmental behaviours. Within the context of changing 
environments, such as with climate change, it is especially important to acknowledge the range of meanings 
people attribute to their natural environments; without consideration of local place attachments 
environmental planning efforts are likely to be resisted or rejected. Quantitative or qualitative measures of 
place attachment can be difficult to translate to rational management decision models, however, map-
based assessments offer an operational bridge to land-use planning. We developed a Public Participatory 
GIS platform, that enables comprehensive assessment of place attachment through spatial identification of 
place-based values. This platform is based on methodologies utilized globally across different cultures and 
ecosystems and uses landscape values as a proxy measure for place attachment. The Landscape Values 
Mapping Platform (LVMP) is a flexible tool that enables the use of prescribed values or can be customized to 
fit the local sociocultural or ecological contexts. This platform is presented and its value for informing 
environmental planning is demonstrated through a case study conducted along the East Coast of Tasmania 
that focused on the influence of place attachment on climate adaptation action. We present, lessons 
learned; the platform’s ability to collect terrestrial, coastal and marine place values; and, the key outputs 
that can be produced including value hotspot maps to aid in environmental decision making.



 

Movement of free-ranging koalas in response to male vocalisation 
playbacks 
Mr Alex Jiang1, Dr William Ellis1, A. Prof. Peter Murray2, Dr Andrew Tribe4, Prof. Clive Phillips3 

1University Of Queensland, Gatton, Australia, 2University of Southern Queensland, Toowoomba, Australia, 3Curtin 
University, Perth, Australia, 4Turner Family Foundation, Grandchester, Australia 

OPEN FORUM: BEHAVIOUR, PHYSIOLOGY AND MOVEMENT - Alex Jiang - Movement of free-ranging koalas in 
response to male volcalisation playbacks, November 22, 2021, 17:02 - 17:15 

Biography:  
Alex Zijian Jiang is a PhD student at the University of Queensland, Australia. His research interests include 
wildlife natural behaviour and ecology. He is currently completing his thesis on koala behavioural ecology.   

Effective conservation strategies rely on knowledge of seasonal and social drivers of animal behaviour. 
Koalas are generally solitary and their social arrangement appears to rely on vocal and chemical signalling. 
Male koala vocalisations, known as bellows, are believed to be closely related to their breeding behaviour. 
Previous research suggests that oestrous female koalas use bellows to locate unique males to mate with, 
and that males can similarly use bellows to evaluate the physical attributes of their peers. We tested the 
behavioural responses of 20 free ranging koalas to bellow recordings collected from small (< 6 kg) and large 
(> 8.5 kg) adult male koalas. Individual koala movement was reported by hourly-uploaded GPS coordinates. 
We report evidence of intra-male competition, with adult males approaching bellow playbacks, particularly 
those from small-sized males. In contrast, males under three years of age were averse to the playbacks. No 
patterns in the response of females were detected. Our results provide the strongest evidence yet that 
bellows are primarily a means by which males occupy and control space during the breeding season. We 
speculate that females can also detect male characteristics through the bellow, but that their response to 
bellows is driven by their reproductive status.  



 

Urbanisation increases leaf beetle herbivory by reducing temperature 
range 
Mr Daniel Jin1, Professor Dieter Hochuli1, Dr Caragh Threlfall1 

1The University Of Sydney, Sydney, Australia 

PLANNING OUR FUTURE CITIES: CREATING BIODIVERSE AND FUNCTIONING URBAN ECOSYSTEMS - Daniel Jin - 
Urbanisation increases leaf beetle herbivory by reducing temperature range, November 22, 2021, 12:30 - 

12:35 

Biography:  
I'm a PhD student in my final year. I study the influence of urbanisation on arthropods and their trophic 
interactions, especially on herbivorous arthropods and herbivory.  I've often used the arthropods associated 
with Pittosporum undulatum in my research. 

Urbanisation often leads to an increase in mean temperature—the urban heat island effect. However, the 
strength of the urban heat island effect often varies between day and night, so urbanisation can also alter 
diurnal temperature range. Shifts in both mean temperature and temperature range may affect fitness of 
insects. Different sexes of plants may provide different resources to insects, resulting in differences in 
fitness between sexes. Furthermore, different environmental factors can have interactive effects on insect 
fitness, effects that are greater or less than the sum of their individual effects. We investigated the effects 
of mean temperature, temperature range and plant sex (and interactions among these factors) on 
pittosporum beetles (Lamprolina aeneipennis) in Sydney, Australia. We did this by setting out beetles on 
bagged branches of their host plant, sweet pittosporum (Pittosporum undulatum), leaving them for three 
weeks, and then returning to measure survival and herbivory by the beetles. Temperature range had a 
negative effect on herbivory by female beetles, though not on herbivory by male beetles. However, mean 
temperature and plant sex did not affect herbivory or survival, and there were also no interactions among 
factors. Our work demonstrates that the urban heat island effect may also affect organisms through altered 
temperature range, rather than through altered mean temperature. We encourage more scientists to study 
the biological effects of temperature range in future studies, as this factor can potentially have a greater 
effect on insect fitness than mean temperature.



 

Come fly with me: recreating the 3D structure of vegetation with drone-
based photogrammetry. 
Ms Stephanie Johnson1, Dr Luke Collins, Dr John Morgan, Dr Shaun Levick 
1La Trobe University, Victoria, Australia, 2CSIRO, Darwin , Australia 

REMOTE SENSING IN ECOLOGY - Stephanie Johnson - Come fly with me: recreating the 3D structure of 
vegetation with drone-based photogrammetry., November 25, 2021, 15:27 - 15:32 

Biography:  
Steph Johnson is a PhD candidate from LaTrobe University 

Vegetation structure in arid and semi-arid regions is variable and tightly linked with important ecosystem 
attributes such as habitat availability and landscape flammability. Reliably measuring vegetation structure 
across heterogeneous landscapes using traditional field-based techniques is time-consuming and expensive, 
making it difficult to represent complex spatial patterns adequately.  For this reason, assessment at broad 
scales may require trade-offs between coverage and detail, which severely limits the ability to identify the 
determinants (e.g. topography, fire) of spatial patterns in vegetation structure.   
 
Our study examined the utility of drones to derive structure from motion—a technique referred to as 
photogrammetry. We compared structural measures (i.e. height, width) derived from 3D photogrammetry 
to field measures of the C4 hummock grass Triodia scariosa.  Surveys were conducted across twenty-seven 
dune-swale transects within Mallee shrublands in south-eastern Australia. We found that drone-derived 
photogrammetry mapped the three-dimensional structure of T. scariosa with a high level of accuracy, 
achieving a Root Mean Square Error of 7.7 cm and 10.32 cm along the z and x and y axes respectively.   
  
Our research highlights several benefits to drone-based mapping in (i) providing cost-effective, high-
accuracy measurements,  (ii) creating long-term reference data for study sites, and (iii) providing spatially 
explicit 3D vegetation maps, which provide a basis to investigate relationships between plants and 
environmental drivers further. Our findings suggest that photogrammetry will be of value for the rapid and 
broadscale measurement of vegetation structure in other ecosystems possessing high bare-ground cover 
and open canopy covers (i.e., dryland systems).   
 
 
 
 



 

Mammal response to increased wildfire frequency and severity in 
montane forests of Victoria 
Mr Jeremy Johnson1 

1University Of Melbourne, Burnley, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY (3) - Jeremy Johnson - Mammal response to increased 

wildfire frequency and severity in montane forests of Victoria, November 25, 2021, 16:56 - 17:01 

Biography:  
Jeremy is a PhD candidate at the University of Melbourne. He is proud of his heritage with the Dharug people 
of the Sydney region. His research looks at mammal response to increased fire frequency in montane forests 
of Victoria 

Wildfires in south-eastern Australia have increased in frequency, severity and extent over the last 20 years 
and this trend is expected to continue into the future, placing forest-dependent fauna at risk of extirpation 
in montane forests. Nevertheless, the occurrence of species, ecological interactions and ecosystem 
structure are often maintained and recruited through fire. Biological legacies are the organic residuals which 
persist through disturbance, contributing to the ecological memory of a landscape, which guides ecosystem 
reorganisation following disturbance. In fire-prone forests, fire severity and frequency interact to influence 
the occurrence and configuration of material legacies such as logs, large trees or patches of unburnt 
vegetation, and shape and filter information legacies such as serotiny or torpor. 
The montane forests of south-eastern Australia have recently experienced successive, large-scale, high 
severity wildfires at return intervals which are likely shorter than those historically experienced. A change in 
biological legacies due to short-interval fires may be occurring at both fine and coarse scales within the 
region, resulting in a misalignment between key habitat characteristics and the adaptive response of 
mammals to fire. While research has been undertaken to investigate the relationships between vegetative 
response to short interval fires, the impacts of altered fire regimes on mammal populations remains poorly 
understood. I aim to quantify the influence of frequent and severe wildfire on the abundance and spatial 
patterns of these legacies and the occurrence of mammal communities in montane forests of Victoria’s 
eastern highlands.



 

Recovery response of Koala habitat after fire 
Mr Derek Johnson1, Associate Professor Alison Shapcott1, Dr Sanjeev Srivastava1, Dr Javier Leon1 

1University Of The Sunshine Coast, Sippy Downs, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Derek Johnson - Recovery response of Koala habitat after 

fire, November 25, 2021, 17:06 - 17:19 

Biography:  
Derek is a plant ecologist with 10 years as a consultant, and prior to that, 10 years vegetation mapping with 
the Queensland Herbarium. B.Sc, Grad.Dip.Nat.Res (UNE), M.Phil (UQ). Now at USC to study fire effects on 
Koala habitat. 

The Koala is at risk of extinction in the wild as a result of ongoing habitat loss due to clearing, and extreme 
weather events such as fire. A 230 hectare forested property of Koala habitat near Crows Nest, Queensland, 
was surveyed three months after a severe bushfire in November 2019. A fire severity scale classified 
impacts to forest types and tree species using trunk scorch height, crown scorching, crown loss, and 
mortality as indicators. The subsequent surveys classified recovery using epicormic shooting, coppicing, 
seedlings, sapling regrowth, and tree survival as indicators. Remote sensing data from Sentinel-2 and drones 
were used to identify tree species signatures, forest types, their recovery response, and rate. Normalised 
Difference Vegetation Index (NDVI) and Normalised Burn Ratio (NBR) were selected to accentuate these 
signatures, with novel image processing methods, in order to identify vulnerable and resilient forest types 
and tree species. Initial study indicates that higher ridge communities, mainly consisting of ironbark, were 
the worst affected, but over time have shown the most notable recovery. In contrast, the communities on 
slopes and in valleys, consisting mostly of stringybark, grey gum and mountain blue gum, have shown 
slower recovery, even though early recovery was relatively rapid. The stringybarks were the most severely 
impacted by fire. This research will assist regional estate protection strategies by identifying habitat of 
optimum quality. This will in turn provide safer habitats for Koala and minimise the chances of extinction of 
the species.



 

Impacts of prescribed burning to the diversity of fungi and plants in a 
heathy woodland 
Mr Mitchell Johnston1 

1Deakin University, Burwood, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Mitchell Johnston - Impacts of prescribed burning to the 

diversity of fungi and plants in a heathy woodland, November 25, 2021, 12:30 - 12:35 

Biography:  
My name is Mitchell Johnston. I am a recent Bachelor of Science (Honours) graduate from Deakin University 
expecting to begin a PhD towards the end of 2021. My interests include vegetation and fungal ecology, and 
ecological genetics. 

As climate change continues to increase the threat of bushfire across south-eastern Australia, prescribed 
burning has become an important tool used to reduce fuel loads while simultaneously protect important 
societal, economic and environmental values. Although there is knowledge on the negative effects of single 
occurrence high intensity bushfires to fungal and vascular plant communities, little is known about the 
response of these communities to the highly frequent low intensity burn regimes used in prescribed 
burnings. This research used a combination of fungal DNA metabarcoding and plant surveys to evaluate the 
effects of varying prescribed burn frequencies on the diversity of fungi and vascular plants within the 
Anglesea Heathy Woodlands in Victoria. The soil fungal community showed consistent assemblage patterns 
across the sampling distribution indicating resilience to the varying fire frequencies and potential 
dominance of pyrophilous taxa. In contrast, vegetation surveys indicated that prescribed burn frequency 
has had an influence on community composition, possibly due to the direct consumption of aboveground 
vegetation during burn events. This study has provided valuable insights into the response of fungi and 
vascular plants to prescribed burning, and lays the groundwork of long term monitoring of biodiversity in 
this region into the future. 



 

ENGAGING COMMUNITY IN THE SCIENCE AND STORIES OF NATURE 
THROUGH SCIENCE-ARTS COLLABORATIONS - Penelope Jones - Imagining 
lutruwita’s Deep Time: a journey through science, art and song 
Dr Penelope Jones1, Dr Amy Jackett2, Ms Emily Sheppard2, Mr Yyan Ng2, Ms Georgia Shine2 

1School Of Natural Sciences, University Of Tasmania, Sandy Bay, Australia, 2Independent artist, Hobart, Australia 

ENGAGING COMMUNITY IN THE SCIENCE AND STORIES OF NATURE THROUGH SCIENCE-ARTS 
COLLABORATIONS - Penelope Jones - Imagining lutruwita’s Deep Time: a journey through science, art and 

song, November 25, 2021, 11:28 - 11:41 

Biography:  
Dr Penelope Jones is a lecturer in Biological Sciences and a  Research Fellow in environmental health at the 
University of Tasmania. Her multi-sectoral and multi-disciplinary background spans palaeoecology, 
archaeology, fire ecology, aerobiology,  environmental health. She is a passionate science communicator. 

This paper shares a collaboration between science, music and the visual arts to tell the story of lutruwita 
(Tasmania) in deep time. In August 2021, scientist Dr Penelope Jones joined with visual artist Dr Amy 
Jackett, and musicians Emily Sheppard, Yyan Ng and Georgia Shine, to perform lutruwita’s geological history 
through an evocative, inter-twined combination of scientific story-telling, music and live visual art creation. 
 
In this way, we sought to educate, but also to instil a deep sense of connection to land, and an 
understanding of humanity’s place in an interactive, living, changing world. Story, art and song have been 
core teaching and memory devices for most, if not all, of human history, and we sought to harness these 
tools to generate the sensory and emotional connections needed to integrate scientific understandings into 
a broader world-view.  
 
In this presentation we will share (i) a reflective analysis of how our collaboration developed, (ii) a 
discussion of how our respective academic and personal backgrounds shaped the work, and (iii) an 
evaluation of the outcomes. In this way, we seek to contribute to much needed discussions about how we 
can best harness the arts to bolster human-nature connection.  



 

Can trees keep pace with climate change? Investigating genomic change 
and adaptability in Eucalyptus pauciflora 
Dr Rebecca Jordan1, Dr Dorothy Steane2, Prof Brad Potts2, Dr Suzanne Prober3, Dr Libby Pinkard1 

1CSIRO Land & Water, Sandy Bay, Australia, 2ARC Training Centre for Forest Value and School of Natural Sciences, 
University of Tasmania, Sandy Bay, Australia, 3CSIRO Land & Water, Floreat, Australia 

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - Rebecca Jordan - Can trees keep pace with 
climate change? Investigating genomic change and adaptability in Eucalyptus pauciflora, November 26, 2021, 

14:54 - 15:07 

Biography:  
Rebecca is endlessly curious about how plants may adapt to environmental change. With over 10 years 
experience in conservation genetics and genomics, Rebecca is a Research Scientist with CSIRO and one of 
Science and Technology Australia's current Superstars of STEM.   

Using genomics to predict species’ vulnerability to climate change is rapidly gaining interest. Leveraging 
increasing knowledge of adaptive genomic variation, predictive models generally apply a space-for-time 
substitution – spatial associations between genomic variation and climate are used to predict temporal 
genomic changes based on projected climate change. Although such models are promising for informing 
conservation, several knowledge gaps exist limiting conclusions regarding species’ vulnerability. One such 
gap is the rate of allele frequency (genetic variant) change, the magnitude of which may influence 
adaptability and thus vulnerability to climate change. We explore this knowledge gap in the long-lived tree 
Eucalyptus pauciflora. While rates of allele frequency change have been explored in short-lived organisms, 
long-lived organisms have the added challenge of long generation times and therefore potentially slower 
change over time. Using a glasshouse selection experiment and whole genome sequencing (poolseq), we 
compared allele frequency changes due to mortality in seedling populations from three natural provenances 
of E. pauciflora following an artificially induced stress event (drought). We found that while some allele 
frequency changes could be large, on average, changes were very small. Many changes were consistent 
across replicates and provenances supporting the hypothesis that changes were driven by selection. We 
discuss results in relation to the magnitude of predicted allele frequency changes in tree species more 
broadly and the implications for genomic adaptation under climate change in long-lived species. 



 

Finches and Fire:  will changed burning regimes renovate habitat for the 
Southern Black-throated Finch? 
Mr Kenneth McMahon1, Mr Paul R Williams2, Ms Elaenor Collins2, Mr Chris Kahler3 

1Queensland Parks and Wildlife Service, Townsville, Australia, 2Vegetation Management Science, Malanda, Australia, 
3Ecological Interpretation, Townsville, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY (3) - Chris Kahler - Finches and Fire:  will changed burning 

regimes renovate habitat for the Southern Black-throated Finch?, November 25, 2021, 17:01 - 17:06 

Biography:  
Chris Kahler is an environmental consultant with botany and ecology focus. Chris works out of Townsville in 
North Queensland and has a background in wetlands, tropical woodlands and Regional Ecosystem mapping.  

A population of the EPBC Act Endangered Black-throated Finch (Poephila cincta cincta) inhabits tropical 
grassy woodland in what is now part of the Pinnacles National Park near Townsville in North Queensland. 
These birds are ground feeding granivores and so prefer habitats with a healthy ground layer of annual and 
perennial seed producing plants, as well as bare or open patches which allow them to forage. This area has 
a history of cattle production followed by a release from grazing which, at the time of selection for a Black-
throated Finch offset area, resulted in a tall, dense ground layer dominated by the exotic legume 
Stylosanthes scabra. Current management includes weed control and, importantly, implementation of 
small-scale patchy cool burns spread throughout the burning season. Now in it’s third year, monitoring of 
the ground layer structure and floristics may be able to inform future management in answering three key 
questions; 1) is ground layer weed cover being reduced, 2) is native annual and perennial plant cover 
(especially grass) increasing relative to weeds and 3) are finch numbers stable or increasing?



 

Influence of Urban Fabric on Microclimate in Sydney 
Mrs Thilini Kaluarachchi1, Dr Sebastian Pfautsch1, Prof Mark Tjoelker2 

1Urban Studies, School of Social Sciences, Western Sydney University, Penrith, Australia, 2Hawkesbury Institute for the 
Environment, Western Sydney University, Penrith, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Thilini Kaluarachchi is a third-year Ph.D. candidate at the Western Sydney University, Australia. Her doctoral 
thesis focuses on the applicability of green infrastructure in mitigating the urban heat in Sydney.  

The effect of micro-scale heterogeneity on air temperature in cities is understudied. Here we report on 
research that investigated how composition of pervious and impervious surfaces influenced summer air 
temperature across typical urban landscapes.  
Air temperature loggers were installed in 156 locations across the local government areas Parramatta City 
and Cumberland in the geographic centre of the Sydney Basin. Data were recorded at 10-minute intervals 
from December 2018 to February 2019. These data were used to calculate mean air temperature for each 
location. High resolution aerial images of each location were analysed for the composition of surface area 
categories and tree canopy cover, where the measurement location was in the centre of a circle with a 
radius of 50 m. Surface area categories included green space, roads, buildings, blue space and brown space. 
Two composite surface categories were also created (green space + tree canopy = green infrastructure; 
roads + buildings = grey infrastructure). Linear regression analysis was used to investigate the relationship 
between surface area categories and temperature types.   
The results showed that cooling mean air temperature by 1°C could be achieved if the area covered by tree 
canopy was increased by 40%. Similar degrees of cooling was achieved by increasing the surface area of 
green space by 50%. However, increasing the relative surface area of grey infrastructure by 40% led to 1 °C 
warming. The work has important implications for heat mitigation in cities and provides clear guidelines for 
design principles of urban expansion and densification.



 

How fox baiting has changed the co-occurrence of Common Brushtail 
Possums and Bush Rats 
Ms Aurelie Kanishka1, Prof David Lindenmayer1, Dr Wade Blanchard1 

1Australian National University, Acton, Australia 

OPEN FORUM: MAMMAL ECOLOGY - Aurelie Kanishka - How fox baiting has changed the co-occurrence of 
Common Brushtail Possums and Bush Rats, November 22, 2021, 17:07 - 17:12 

Biography:  
My background includes a double degree in Psychology and Animal Behaviour, and an honours degree where I 
investigated the skull morphology of dingoes and domestic dogs. I also worked as a research assistant, 
quantifying the online pet trade. 

Invasive species control is one of the most important conservation actions implemented globally. In 
Australia, we spend at least a billion dollars annually on controlling invasive mammals. However, invasive 
species control can have unforeseen cascading effects on invaded communities. Control efforts implicitly 
aim to change the composition of communities by controlling certain species for the benefit of native 
species. However, the resulting changes to community composition can have negative consequences by 
altering existing interactions between co-occurring species, for examples, increasing competition between 
naturally co-occurring species, to the disadvantage of the less competitive species. This can occur through a 
population increase of one species, leading to increased competition and subsequent declines. To 
investigate this issue, I have examined the co-occurrence between the Common Brushtail Possum 
(Trichosurus vulpecula) and the native Bush Rat (Rattus fuscipes), following intensive fox baiting at 
Booderee National Park (BNP), located on the south coast of New South Wales, Australia. These species 
represent a case study of how mammals who share space and diet, but rarely interact can be negatively 
affected by changes to these ecological communities, and ultimately change whether these species 
continue to co-occur. 
 
In BNP, bush rat abundance has been declining since the implementation of fox baiting, while common 
brushtail possum numbers have rapidly increased. To test whether common brushtail possums are a central 
impact in the decline of bush rats, I have created generalised linear mixed models, which have compared 
the interactions to other impacts including fire, vegetation, rainfall, and macropod presence.



 

Understanding people’s perceptions of nativeness in urban contexts 
Ms Haylee Kaplan1, Dr Vishnu Prahalad1, Dr Dave Kendal1 

1University of Tasmania, Sandy Bay, Australia 

IMPROVING THE INTEGRATION OF THE SOCIAL SCIENCES INTO RESEARCH FOR CONSERVATION CHALLENGES - 
Haylee Kaplan - Understanding people’s perceptions of nativeness in urban contexts, November 23, 2021, 

14:28 - 14:41 

Biography:  
Haylee is a PhD candidate at the University of Tasmania. Her background is in invasion ecology and she is 
currently researching how people's perceptions of biotic nativeness shape the way they relate to urban nature.      

What is nativeness, really? Most of us know it to be a fundamental ecological concept and we typically think 
about it in terms of biogeographic processes, but its meanings extend beyond that. A closer examination of 
the social construction of ‘nativeness’ reveals its intimate link with our own human values and ideals of 
what ‘nature’ ought to be. Normative beliefs about nativeness raise important questions for the 
management of urban nature, which often incorporates novel and artificial ecosystems that are valued for 
more than just their ecological benefits. How do people perceive nativeness in such urban landscapes? Why 
is having native trees in urban greenspaces important to people? And what do native species afford urban 
residents that non-native ones might not? To answer these questions, we need a deeper and more nuanced 
understanding of what nativeness means to people. Here I’ll present a conceptual framework for 
understanding people’s perceptions of nativeness in cities, based on a mixed-methods synthesis of the 
literature and results of qualitative semi-structured interviews of urban residents. I’ll show that nativeness 
is multidimensional, incorporating concepts of morality, identity, risk, amenity, among others, and that 
people’s perceptions of nativeness in cities are often ambivalent and context-dependent. This will inform 
my (and hopefully others’) further investigation into how people shape, and benefit from, urban species and 
landscapes.



 

Ecosystem accounting to assess the value of primary forests 
Dr Heather Keith1 

1Griffith University, Southport, Australia 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Heather Keith - Ecosystem 
accounting to assess the value of primary forests, November 23, 2021, 14:53 - 14:58 

Biography:  
Heather Keith is a Senior Research Fellow at the Griffith Climate Change Response Program, Griffith 
University. Areas of expertise include forest ecology, development and application of ecosystem accounts, the 
role of forests in the carbon cycle and climate change mitigation. 

Primary forests are irreplaceable and chronically undervalued; they provide intrinsic values for biodiversity, 
significant storage of carbon critical for climate change mitigation, the capacity for resilience in adaptive 
responses, and the vast array of ecosystem services upon which human society depends. Yet national and 
international policies do not recognise the distinctions in ecosystem condition between forest types. This 
study shows how primary forests can be characterised and their values quantified through implementation 
of ecosystem accounts. Identifying appropriate characteristics and metrics to describe the condition of 
forest ecosystem assets is an emerging research subject and this study provides new insights into the 
advantages and applications of a range of metrics from different examples of forest types. Potential metrics 
were assessed against selection criteria. Selected metrics cover a range of characteristics that aim to 
provide a comprehensive assessment of ecosystem condition; including abiotic physical and chemical, biotic 
compositional, structural and functional, and landscape-level metrics. The results from different forest types 
demonstrate the utility of biomass, forest structure, threatened species occurrence, water stress index, 
canopy photosynthetic capacity and fragmentation as appropriate metrics. Development of ecosystem 
accounts as spatially explicit representations of ecosystem condition allowed the benefits of primary forests 
to be differentiated and recognised. This will facilitate improved conservation effort to protect these 
vulnerable ecosystems.



 

Ecological effects of Australia's Black Summer fires through an ecosystem 
lens: a national-scale assessment 
Professor David Keith1,2, Associate Professor Rachael Gallagher3, Mr Mark Tozer2 

1University of NSW, Sydney, Australia, 2NSW Dept Planning, Industry & Environment, Sydney, Australia, 3Hawkesbury 
Institute for the Environment, Western Sydney University, Sydney, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - David Keith - Ecological effects of Australia's Black 

Summer fires through an ecosystem lens: a national-scale assessment, November 25, 2021, 11:15 - 11:28 

Biography:  
David is interested in ecological effects of fire regimes on populations, species and ecosystems, with 
applications to fire management for biodiversity conservation. He collaborated in a national effort to assess 
impacts of the Australian 2019-20 bushfires. 

Much public and research attention has focussed on the ecological impacts of bushfires that burnt large 
areas of temperate Australia during 2019-20. The broader ecological implications of the Black Summer fires 
extend beyond individual species and beyond single fire events, as they represent biodiversity responses to 
changing fire regimes driven by interactions between global climate change and human activity at local and 
regional scales. In this study, we aimed to produce a national-scale, ecosystem-level perspective on the 
effects of the 2019-20 fires in the context of changing fire regimes and their interactions with other threats. 
We leveraged ecological classifications currently used by state and territory authorities and placed them in a 
national context by hierarchical aggregation of like units. We assessed the units from different hierarchical 
units against 10 criteria representing different fire-related threats encompassing extremes of fire frequency 
and severity, and interactions between fire and drought, between fire and invasive predators, competitors 
and pathogens, and between fire and hydrological change, erosion and sedimentation. The ecosystem types 
most affected ranged from rainforests to peatlands, and included some, such as sclerophyllous eucalypt 
forests and heathlands, which are traditionally regarded as fire-prone and fire-adapted. The most pervasive 
mechanisms of threat include cumulative contributions to high fire frequency, recurrence of high severity 
fires, interactions between fires and drought and interactions between fire regimes and invasive species. 
The assessment enables ecosystem-specific management responses to be targeted at underlying causes of 
risk and to be prioritised for investment in a national context.



 

Learning to live sustainably: using online curricula to harness place-based, 
authentic experiential learning 
Dr Penelope Jones1, Dr Emily Flies1, Prof David Bowman1, Dr Jo-Anne Kelder2 

1School Of Natural Sciences, University Of Tasmania, Sandy Bay, Australia, 2College of Science and Engineering, University 
of Tasmania, Sandy Bay, Australia 

RENEWAL OR REIMAGINATION? WHAT WE LEARNED TEACHING ECOLOGY IN UNUSUAL TIMES - Jo-Anne 
Kelder - Learning to live sustainably: using online curricula to harness place-based, authentic experiential 

learning, November 25, 2021, 15:09 - 15:22 

Biography:  
Dr Penelope Jones is a Lecturer in Biological Sciences and a Research Fellow in Environmental Health at the 
University of Tasmania. Her multi-disciplinary background spans palaeoecology, archaeology, aerobiology, 
and environmental health. She recently developed the online unit 'Living with Fire'. 

For humanity to persist, we need education that develops populations with ecological literacy that is 
actively translated into ecologically-aligned attitudes and practices. But (how) can this be done through fully 
online learning? As education transforms in response to COVID-19 and the changing higher education 
sector, a core challenge is to determine effective online learning approaches to embed ecological 
understandings and motivate associated change. 
 
In this paper, we argue that integrating authentic experiential learning into online education may be a 
powerful tool that embeds ecological understandings into students’ everyday life. We present research in 
progress that investigates this hypothesis via two fully online units, Backyard Biodiversity and Living with 
Fire, which are offered via the University of Tasmania’s Diploma of Sustainable Living. Both units are 
primarily aimed at non-traditional adult learners and share similar design philosophies. In particular, both 
units seek to stimulate pro-environmental attitudes and sustainability behaviours through personally 
relevant, experiential learning. We situate these personally-relevant learning experiences within an over-
arching framework of the Sustainable Development Goals to conceptualise connections between local 
actions and global sustainability, and use activities and assessments to help students reflect on their 
concrete experiences using a sustainability lens. The final assessments use active experimentation to solidify 
learnings and convert knowledge into local practice.  
 
This presentation will outline the rationale for this unit design, grounded in Kolb’s theory of experiential 
learning, and present preliminary evaluation results. In this way we seek to contribute to online curriculum 
design for the promotion of ecological knowledge and practices. 



 

Empirical dynamic modelling of bat-mosquito relationships at a California 
preserve 
James Kelleher1, Tanvi Dutta Gupta2, Trevor Hebert2, Elizabeth Hadly2 

1University Of Melbourne, Melbourne, Australia, 2Stanford University, Palo Alto, United States 

OPEN FORUM: ECOLOGICAL MODELLING - James Kelleher - Empirical dynamic modelling of bat-mosquito 
relationships at a California preserve, November 25, 2021, 17:40 - 17:45 

Biography:  
I am a PhD student at the University of Melbourne studying species distribution modeling. My interests are in 
interesting new ways of studying wildlife through conservation technology, remote sensing, and modern 
computing. 

Bats and mosquitos are subjects of substantial scientific interest, in large part due to their roles in disease 
ecology. However, research on the ecological connection between the two is somewhat limited. A more 
nuanced understanding of this relationship and the broader role mosquitos play in ecosystems and food 
chains is important, particularly against the backdrop of global declines in insect abundance and widespread 
insecticide use. 
  
Empirical Dynamic Modelling (EDM) is a promising emergent method for the analysis of ecological time-
series. Under EDM, time-lags of a single variable’s time series in a dynamic system may be used to 
reconstruct the entire system. An extension of this concept, termed convergent cross-mapping, entails 
testing the skill of time lags of one variable in predicting another variable; enabling inference of causality 
between the two. This capability is a significant advantage over other approaches and makes EDM a 
particularly valuable tool for examining complex relationships between species.  
  
Using long-term data from a California biological preserve, we apply this modelling approach to real-world 
data and describe the dynamics of relationships amongst the local bat community and mosquitos. Ongoing 
acoustic monitoring since 2013 has generated hundreds of thousands of classified bat calls, which are 
combined with mosquito count data acquired from local pest-control activities since 2000 to assemble a 
long-term dataset of the key species at the preserve. Convergent cross-mapping of these time series 
permits us to evaluate the direction and strength of relationships between bats and mosquitoes in this 
system.



 

The changing shape of data in the Atlas of Living Australia 
Dr Ely Wallis1, Dr Dax Kellie1, Robina Sanderson1, Mr Martin Westgate1 

1Atlas Of Living Australia, Canberra, Australia 

OPEN FORUM: CONSEVATION POLICY AND MANAGEMENT - Dax Kellie - The changing shape of data in the 
Atlas of Living Australia, November 23, 2021, 16:41 - 16:52 

Biography:  
Dax is a data analyst for the Atlas of Living Australia. He recently completed a PhD in evolutionary biology at 
the University of New South Wales. 

The Atlas of Living Australia (ALA) is a collaborative digital infrastructure that aggregates biodiversity data 
from citizen science programs, museums, herbaria and government agencies. Over the past 10 years, the 
number of species observation records held within the ALA has grown to more than 95 million records of 
over 147,000 species. Characterising these data and how they have changed provides insight into large-
scale taxonomic, spatial and temporal trends in the data and how they are collected. We used mixed models 
to quantify factors influencing the ‘completeness’ of samples stored by the ALA, and then to derive 
estimates of both ‘true’ species richness and the ‘species deficit’ of under-sampled locations, times, taxa, 
and data types. Results show that highly populated regions are approaching 100% representation of 
expected species across several taxonomic groups. However, many taxa and locations still lack sufficient 
sampling for reliable estimates. We discuss how human observational biases contribute to the data within 
the ALA, the types of questions that are best answered using these data, and possible strategies to 
accommodate for variation in observational and collections data.



 

Ontology: the red pill for understanding humans in ecosystems 
Dr Dave Kendal1 

1University Of Tasmania, Hobart, Australia 

IMPROVING THE INTEGRATION OF THE SOCIAL SCIENCES INTO RESEARCH FOR CONSERVATION CHALLENGES - 
Dave Kendal - Ontology: the red pill for understanding humans in ecosystems, November 23, 2021, 14:15 - 

14:28 

Biography:  
Dr Dave Kendal is a senior lecturer in environmental management in the School of Geography, Planning and 
Spatial Sciences at the University of Tasmania. Dave was a member of Australia’s Threatened Species 
Scientific Committee from 2015-2019.  

There has been a profound shift in the focus of conservation ecology research towards understanding the 
role of humans in ecosystems. This has led to ecologists conducting and publishing research involving 
human participants to better understand the way people think about ecosystems, and behave in ways that 
shape ecosystem composition, function and structure. Methods have expanded to include questionnaires, 
social media analysis and interviews. Yet the adoption of these methods has often not been accompanied 
by the philosophical and disciplinary traditions of the social sciences and humanities. Engagement with this 
material could improve research involving human participants, and perhaps even ecological research more 
broadly. A key concept is ontology; most simply the understanding of ‘what is reality?’. Most ecological 
research comes from the perspective that a single reality exists, that can be measured (mostly) objectively. 
Yet much humanities and social science research recognise that, even if a single reality exists, people 
perceive this reality in very different ways– and it is this perceived reality that is important. Things that are 
assumed to be the basis of reality for ecologists, such as species or functional traits, are likely to be 
perceived in very different ways by different people, and other ways of constructing reality are likely to be 
more important for most people. This realisation has important implications for understanding the role of 
humans in ecosystems, for engaging with indigenous knowledge systems, and for the future of ecological 
research in a human dominated world.



 

Watching the world turn green: citizen scientists mobilise to monitor post-
fire recoveryw 
Mrs Casey Kirchhoff1, Associate Professor Will Cornwell1, Dr Mark Ooi1,2, Mr Thomas Mesaglio1, Professor 
Richard Kingsford1 

1UNSW, Sydney, Australia, 2DPIE, Sydney, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Casey Kirchhoff - Watching the world turn green: citizen 

science after the 2019-2020 bushfires, November 25, 2021, 12:36 - 12:48 

Biography:  
Casey Kirchhoff is a PhD candidate exploring the impact 
of climate change on Australian alpine plants. In 
early 2020, Casey founded the Environment 
Recovery Project, calling on citizen scientists to contribute to the understanding of how biodiversity recovers 
after bushfire. 

The Black Summer bushfires burned through millions of hectares. Immediate impacts on biodiversity were 
vast, with estimates of billions of animals killed or displaced. The unprecedented scale of these fires 
presented a unique challenge for scientists monitoring the effects on biodiversity in the aftermath of such a 
large-scale environmental disturbance. During the bushfires, we launched a citizen science initiative on 
iNaturalist - the Environment Recovery Project, working with the public over a large geographical area, to 
collect data on biodiversity responses across the fire-grounds. 
 
After a large-scale disturbance, conservation policy and management actions need to be both timely and 
informed by data. Since the project launch, hundreds of citizen scientists have submitted over 14,500 
observations of 2,500 species. Within weeks of an area burning, citizen scientists rapidly (1) provided 
accurate data on fire severity, relevant to future recovery; and (2) delivered data on a wide range (mosses 
to mammals) of biodiversity responses at a scale that matched the geographic extent of these fires.



 

Translating ecological knowledge for urban developers through 
Biodiversity Sensitive Urban Design (BSUD)1 
Dr Holly Kirk1, Dr Georgia Garrard2, Dr Matthew Selinske1, Mr Thami Croeser1, Professor Sarah Bekessy1 

1RMIT University, Melbourne, Australia, 2University of Melbourne, Melbourne, Australia 

BUSINESS AND BIODIVERSITY: INSIGHTS FOR ECOLOGY AND CONSERVATION SCIENCE FROM RESEARCH AND 
PRACTICE - Holly Kirk - Translating ecological knowledge for urban developers through Biodiversity Sensitive 

Urban Design (BSUD)1, November 22, 2021, 12:33 - 12:46 

Biography:  
Holly Kirk is a member of ICON Science, RMIT. She specialises in understanding how animals move around 
their environments. An expert in ecology and spatial modelling, Holly uses this knowledge to plan cities that 
support and enhance urban biodiversity. 

Biodiverse cities are healthy cities, but how do we include provisions for nature in urban planning? 
Providing people with every-day access to biodiversity has multiple economic, health and wellbeing 
benefits, but creating space for nature in towns and cities can be complicated. Designing for biodiversity 
from the beginning of the urban development process helps ensure that key requirements for nature can 
included synergistically while meeting other development needs. The Biodiversity Sensitive Urban Design 
(BSUD) framework provides a method for improving the inclusion of ecological knowledge within urban 
design. BSUD provides a set of five key principles to help developers and planners create urban areas that 
bring net benefit to both people and nature. The flexible framework can be applied across different 
development types and helps to translate ecological needs into urban design actions. 
 
We are working with a range of industry partners to understand how the BSUD framework can best be 
mainstreamed into the urban development process. This work involves effective communication of 
ecological theory to the range of professions who collaborate on a development: e.g. developers, builders, 
urban planners and other local government officials. Co-creation of biodiversity objectives for a site could 
result in greater support for including biodiversity in the design of the development and improved uptake of 
BSUD recommendations. To understand how this process facilitates a better apprehension of how 
biodiversity objectives align with those of a development we are collecting data before and after urban 
development professionals take part in one of our stakeholder engagement workshops.



 

Impacts of coal-mine induced iron-staining on tadpole development. 
Dr Kaya Klop-Toker1, Miss Darcie Brett1, Prof Matthew Hayward1, Prof Michael Mahony1 

1University Of Newcastle, Newcastle, Australia 

OPEN FORUM: CONSERVATION ECOLOGY - Kaya Klop-Toker - Impacts of coal-mine induced iron-staining on 
tadpole development., November 22, 2021, 14:54 - 14:59 

Biography:  
Dr Klop-Toker is a conservation biologist specialising in amphibian conservation and ecology. She completed 
her PhD at the University of Newcastle in 2017, and has since been working as a post-doc investigating 
longwall mine impacts on threatened frogs.  

Iron flocculent staining of waterways is a natural process where iron-oxidising bacteria consume iron within 
the water. When iron levels are high, these bacteria create think rust-coloured algal mats. High 
concentrations of iron can be toxic to aquatic wildlife including larval amphibians, yet there are few studies 
that investigate how iron-flocked water impacts biota. The presence of iron flocculent can be increased by 
longwall coal mining, as this activity can fracture bedrock and divert surface water underground. 
Sometimes, this diverted water resurfaces downstream, carrying high levels of metals, including iron. This 
study looked at how iron-flocked water within a longwall mine area affected the growth, behaviour, and 
iron absorption of Peron’s tree frog tadpoles. Tadpoles were raised in tanks containing either iron-flocked 
water or rain water. We measured tadpole growth rate, mass, plus their activity levels, and response to a 
simulated predator. We also used mass-spectrometry to measure the level of iron in tadpole tissue, as well 
as in water collected from a range of undermined and control streams. Iron-flocked streams had iron 
concentrations up to 20 times higher than other streams. We found no difference in tadpole growth or 
development between the two treatment groups, however, we did find differences in tadpole swimming 
behaviour, and highly significant differences in tissue iron uptake between treatment groups. The high level 
of iron in tadpole tissue is concerning for continued frog development, genetic mutations, and 
bioaccumulation in the ecosystem.   



 

Rainforest restoration: building resilience with genetic diversity in times of 
change 
Dr Robert Kooyman1,2, Prof. Maurizio Rossetto2 

1Macquarie University, Sydney, Australia, 2Royal Botanic Garden Sydney, Sydney, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION OR FOREST RECOVERY  - Robert Kooyman - Rainforest restoration: 
building reseilence with genetic diversity in times of change, November 25, 2021, 16:53 - 17:06 

Biography:  
Robert Kooyman (PhD) is a botanist and ecologist. His current research is focused on the origins, 
biogeography, and paleo-history of Gondwanan rainforest lineages in Australia and Southeast Asia, and 
genetic research on the dynamics of Australian rainforest community assembly. 

Identifying and using appropriate genetic diversity is central to securing ecologically successful restoration 
outcomes in a changing world. How rainforest diversity is structured relative to geography and co-occurring 
species distributions remains a critical knowledge gap. We describe a project using the latest DNA analysis 
techniques to guide the collection, propagation, and use of optimal genetic provenance and diversity for 
ecological restoration of lowland subtropical rainforest. We collect plant samples from multiple species at 
multiple locations representing each species entire geographic distribution. Samples are processed to 
obtain genome scans that are immediately available for multiple analyses aligned in purpose-developed 
bioinformatic pipelines with sample collection metadata, distribution and ecological data,  and climate 
projections. The Big Scrub rainforest project uses DNA from multiple mature-phase tree species and 
threatened species to identify the genetic diversity suitable and appropriate for inclusion in community 
restoration plantings, and for seed production from a proposed living seed bank. Analysis outputs will guide 
restoration and recovery planning, and provenance-informed seed collection will secure long-lasting and 
effective conservation outcomes. A critical innovation of the methods is that the outputs are not just niche 
descriptions based on species distributions; this project measures how within and between species diversity 
is distributed and structured across landscapes relative to environmental variables. The outputs make it 
possible to be both adaptive and strategic in response to changing environmental conditions, and allow us 
to measure and understand the potential contribution of planted areas to the resilience and persistence of 
species populations in natural forest areas.



 

Diana Kuchinke - Old rules for fire research no longer apply 
Dr Diana Kuchinke1 

1Federation University, Ballarat, Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Diana Kuchinke - Old rules for fire 
research no longer apply, November 26, 2021, 15:46 - 15:58 

Biography:  
I'm a fire ecologist, trying to make sense of the world. Australia's fire season 2019/20 left us all gasping, in our 
attempts to find ways to move forward. I keep putting one foot in front of the other. 

A seminal work and for so long an established framework - key to much fire research - is Bradstock’s paper 
on fire drivers (2010). The notion of on/off switches: 1) biomass growth; 2) the availability of vegetation for 
burning; 3) ambient fire weather; and 4) ignition, from lightning and anthropogenic sources, has resonated 
with many fire ecologists. Others have supplemented this scheme by adding a range of time-scales over 
which the four switches operate (Murphy et al., 2011, Williamson et al., 2016). However clearly, these 
factors alone are still too simplistic. For, overarching all, in south-east Australia, there is further moderation 
by the four key climate drivers: Pacific Decadal Oscillation (PDO), El Niño Southern Oscillation (ENSO), Indian 
Ocean Dipole (IOD), and the Southern Annular Mode (SAM). Driven by winds and temperature variations, 
these four variants to the local circulation patterns impact fire frequency, severity, intensity and rainfall – 
across time-scales. They are the key climate elements to consider when forecasting future wildfire patterns 
across this region. My own research, reviewing fire impacts on birds in the heathy-dry forests of Victoria, 
considers factors of prescribed burn severity, fire frequency, fire interval and time-since-fire, and has 
highlighted complexities. But in this presentation, I want to explore the notion that the old rules no longer 
apply. The fire season of 2019/20 has flagged for us all that the ideas behind Bradstock’s 4 switches need 
revising; climate change has resulted in synergies. I’ll present an amended framework for us all to consider.



 

Vizumap: An R package for visualising uncertainty in spatial data 
Dr Petra Kuhnert1, Ms Lydia Lucchesi1,2 

1CSIRO Data61, Darwin, Australia, 2ANU College of Engineering and Computer Science, Canberra, Australia 

REMOTE SENSING IN ECOLOGY -  Petra Kuhnert - Vizumap: An R package for visualising uncertainty in spatial 
data, November 25, 2021, 16:30 - 16:43 

Biography:  
Petra is a Data Scientist at CSIRO. She is interested in developing methods at the intersection between 
statistics and machine learning to solve environmental problems. 
Petra has a passion for science communication, developing visuals and tools that can assist decision-makers. 
 

The quantification, visualization and communication of uncertainty in spatial data is important for decision-
making. It can highlight regions on a map that are poorly predicted and identify a need for further sampling. 
Uncertainty can also help to prioritise regions in terms of where to focus remediation efforts and allocate 
investment. It can also provide some assurance on where modelling efforts are working well and where it 
fails to trigger further investigation. Unfortunately, uncertainty is rarely included on maps that convey 
spatial estimates. 
 
Vizumap is an R package comprising four approaches for visualising uncertainty in spatial data. The methods 
include the bivariate choropleth map, map pixelation, glyph rotation and exceedance probability maps. 
Bivariate choropleth maps explore the “blending” of two colour schemes, one representing the estimate 
and a second representing the margin of error. The second approach uses map pixelation to convey 
uncertainty. The third approach uses a glyph to represent uncertainty and is what we refer to as glyph 
rotation. The final map based exploration of uncertainty is through exceedance probabilities that can be 
supplied directly to the software or calculated within the software based on distributional assumptions.  
In this talk we showcase Vizumap and the key functions that create the four visuals using a remote sensing 
application where we map fractional cover for two wet season periods in the Bowen catchment in the Great 
Barrier Reef. The package and code for producing these visuals is available on github. 



 

‘Bins on Boats’, a behaviourally-based intervention to curb marine 
pollution in Bass Straight, Australia. 
Dr Alex Kusmanoff1, Dr Rebecca McIntosh, Mr Simon Boag, Professor Sarah Bekessy 
1ICON Science, RMIT University, Melbourne, Australia 

HUMAN BEHAVIOUR CHANGE AND THE IMPORTANCE OF NATURE CONNECTION FOR HUMANITY’S 
WELLBEING - Alex Kusmanoff - ‘Bins on Boats’, a behaviourally-based intervention to curb marine pollution in 

Bass Straight, Australia., November 23, 2021, 12:22 - 12:35 

Biography:  
My research is mostly about how to use strategic message framing and behavioral insights for biodiversity 
conservation. I have also worked in numerous policy roles in government and have undergraduate degrees in 
science and law. I have no special achievements. 

I will outline the implementation and evaluation of the ‘bins on boats’ project undertaken in Victoria, 
Australia, which aimed to reduce marine pollution that causes entanglement amongst Australian fur seals 
on the Victorian coastline of Bass Straight.  
 
This project represents a successful case study in how conservation managers, industry, government and 
researchers can collaborate to achieve conservation outcomes. It also demonstrates the value of taking a 
behaviour-based approach to the design of program interventions, as well as presenting an-all-too rare 
occurrence of program evaluation. 
 
This project particularly highlights the necessity of working with key stakeholders when engaging in 
behaviour-change programs in order to properly identify problem behaviours, understand the drivers, and 
design appropriate interventions. It also demonstrates that this does not need to be overly complex or 
daunting. 
 
My presentation will be of interest to the increasing number of conservation practitioners and researchers 
who appreciate the role of human behaviours in conservation problems, especially those new to the area 
and who may not feel empowered to begin to tackle these problems.  
 
This case study presents an example of how a behaviour-based approach can be taken relatively simply, and 
with good results. The presentation will also introduce attendees to useful behavioural concepts and 
resources. 



 

CONSERVATION ECOLOGY - Alex Kutt - Building resilience in Tasmanian 
Eastern Quoll Dasyurus viverrinus through targeted supplementation of 
wild populations 
- Rowena Hamer1,2, Ms Molly Barlow3, Dr Rob Brewster3, Mr Adrian Mifsud4, Dr Natasha Robinson5, Associate 
Professor Chris  Burridge2, Associate Professor Alex Kutt1,2 

1Tasmanian Land Conservancy, Lower Sandy Bay, Australia, 2University of Tasmania, Hobart, Australia , 3WWF Australia 
Rewilding Program, Ultimo, Australia, 4Trowunna Sanctuary , Mole Creek, Australia, 5Australian National University, 
Canberra, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Alex Kutt - Building resilience in Tasmanian Eastern Quoll 
Dasyurus viverrinus through targeted supplementation of wild populations, November 25, 2021, 17:35 - 

17:40 

Biography:  
Alex has worked throughout eastern Australia, but mainly in the tropics. His research has focused on 
inventory, monitoring, threatened species and threatening process, across a variety of wildlife, and mainly in 
rangelands.  

Conservation actions need to be proactive in fortressing wild populations to threats in response to initial 
warning signs, rather than wait for calamitous declines when recovery in the wild may be very difficult or 
even impossible, as evidenced on mainland Australia. Recent declines have been observed in some 
Tasmanian populations of Eastern Quolls, most notably between 2000 and 2010. These declines are posited 
to be linked to a period of unsuitable weather conditions, and the observed lack of recovery in most 
populations attributed to interacting threatening processes operating on resultant low density populations. 
This project will for the first time in Tasmania examine whether population supplementation, using captive-
bred animals, can be effective in increasing the resilience of remnant populations to threatening processes. 
Twenty captive-bred Eastern Quoll were released and monitored (via tail-mounted VHF beacons, trap and 
release, and cameras) on Silver Plains, a reserve managed by the Tasmanian Land Conservancy. This project 
examined: individual survival, genetic and population effects. The results of this collaborative pilot study will 
be used to inform potential larger scale population supplementation to inure this wonderful marsupial from 
further decline in its last remaining stronghold. 



 

Host genomic variation and beak and feather disease virus infection in 
crimson rosellas (Platycercus elegans)  
Ms Candice Lachenicht1, Dr Flavia Termignoni-Garcia2, Miss Berta Blanch-lázaro1,3, Dr Raoul Ribot1, Dr 
Mathew Berg1, Professor Soren Alexandersen1,3, Professor Scott Edwards2, Prof. Andrew T.D. Bennett1 

1Deakin University, Geelong, Australia, 2Harvard University, Cambridge, United States of America, 3Geelong Centre for 
Emerging Infectious Diseases, Geelong, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Candice Lachenicht is a PhD student at Deakin University focusing on disease ecology and genomics in parrots. 
The main focus of her research is beak and feather disease virus and the role genomics plays in infection 
status in crimson rosellas.  

Beak and feather disease virus (BFDV) is a global threat to parrots (Psittaciformes). In Australia, BFDV is 
considered a “key threatening process to biodiversity” by the Australian government’s EPBC Act. The 
outcomes of BFDV infection vary across species, with some showing severe signs leading to death, whilst 
others are relatively unaffected, like the crimson rosella (Platycercus elegans). Host genetics may play a 
fundamental role in determining differences in disease outcomes within and across species. The aim of this 
study was to determine the relationship between BFDV infection and genomic variation in crimson rosellas, 
with particular attention to the immune genes of the major histocompatibility complex (MHC). After 
producing a reference genome, genome resequencing was performed on 54 crimson rosellas whose BFDV 
infection status was determined by real-time quantitative PCR. Genotype likelihoods were obtained from 
the resequenced individuals for variant discovery to perform population genomic analyses such as 
admixture, principal component analyses and scan for selection. The first four PCs explained about 9.53% of 
the total variability. The data clustered into 2 to 4 groups depending on the PCA figure. Genomes were 
annotated and used to identify genes under selection, particularly with relation to BFDV infection, and 
candidate genes in the MHC. The MHC class I, class II genes and toll-like receptors were mapped to scaffolds 
of the crimson rosella genome. Understanding associations between host genomics and BFDV infection 
status should benefit conservation efforts for vulnerable Psittaciforme populations. 



 

Fire activity in Buchan, Victoria: using ethnopictorial evidence alongside 
paleoecology to understand past landscapes 
Miss Alice Laming1, Associate Professor Michael-Shawn Fletcher1, Dr Simon Connor2, Michela Mariani3, Yoshi 
Maezumi4, Patricia Gadd5, GunaiKurnai Land and Waters Aboriginal Corporation6 

1School of Geography, Earth and Atmospheric Sciences, University of Melbourne, Australia, Melbourne, Australia, 
2Archaeology and Natural History, Australian National University, Australia, , , 3School of Geography, University of 
Nottingham, England, , , 4Institute for Biodiversity and Ecosystem Dynamics, University of Amsterdam, Netherlands, , , 
5Australian Nuclear Science and Technology Organisation (ANSTO), Lucas Heights, Australia, , , 6GunaiKurnai Land and 
Waters Aboriginal Corporation, ,  

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Alice Laming - Fire activity in Buchan, 
Victoria: using ethnopictorial evidence alongside paleoecology to understand past landscapes, November 26, 

2021, 11:28 - 11:41 

Biography:  
Alice Laming is studying a Master of Environment at the University of Melbourne, and her research is looking 
at the use of paleoecology alongside ethnopictorial evidence to understand past landscapes and how to use 
this for future bushfire management 

The 2019/2020 southeast Australian bushfires kindled debate around past landscape conditions, and how 
that information can be used for future mitigative action in policy and research around bushfire 
management. Discussion around Indigenous cultural burning has been at the core of this discussion and the 
impact that forced dispossession of Aboriginal Australians had on fuel loads and vegetation change, and 
subsequently fire activity. Wilderness ideologies have allowed for policy and research to ignore past 
conditions, ignoring and suppressing a wealth of knowledge to keep Country healthy.  
 
Settler recounts and colonial paintings such as those of the prominent landscape artist Eugene von Guerard 
depict open and managed ‘parklike’ landscapes across much of southeast Australia prior to the British 
Invasion that often contrast starkly with the same landscapes today. Considered robust evidence by some, 
the veracity of these ethnohistoric and ethnopictorial depictions are challenged by others. Paleoecology 
represents a way to empirically test these data sources. My research focuses on Buchan on Gunaikurnai 
Country in East Gippsland, within the 2019/2020 fires. I present pollen (vegetation), charcoal (fire) and 
geochemical (erosion) data from a billabong located within a famous lithograph by Eugene von Guerard 
(1867): Junction of the Buchan and Snowy Rivers, Gippsland. I will address the following questions: How has 
fire activity (severity/frequency) changed since the cessation of Aboriginal land management? What are the 
underlying factors of fire activity change? Do the palaeoecological data support the landscape imagined in 
the lithograph (i.e. are colonial paintings a robust data source of pre-colonial Australian landscapes?)?  
 



 

Genetic stability of Aedes aegypti populations following invasion by wMel 
Wolbachia  
Ms Meng-Jia Lau1 

1University Of Melbourne, ,  

OPEN FORUM: EVOLUTIONARY ECOLOGY - Meng-Jia Lau - Genetic stability of Aedes aegypti populations 
following invasion by wMel Wolbachia, November 22, 2021, 14:15 - 14:28 

Biography:  
During her PhD study, Meng-Jia focuses on the fitness and evolutionary effects of Wolbachia on mosquito 
Aedes aegypti, in both the laboratory and field populations, to explore the implications of Wolbachia releases 
on arboviral disease control.  

The endosymbiotic bacterium Wolbachia shows viral blocking in its mosquito host, leading to its use in 
arboviral disease control. Wolbachia wMel is the most used strain in mosquito rear and release strategies 
that aim to inhibit the transmission of arboviruses such as dengue, Zika, Chikungunya and yellow fever. 
However, the long-term establishment of wMel in natural populations of the dengue mosquito Aedes 
aegypti raises concerns that interactions between Wolbachia wMel and Ae. aegypti may lead to changes in 
the host genome, which could affect useful attributes of Wolbachia that allow it to invade and suppress 
disease transmission. We applied an evolve-and-resequence approach to study genome-wide genetic 
changes in Ae. aegypti from the Cairns region, Australia, where Wolbachia wMel was first introduced more 
than 10 years ago. We found Ae. aegypti populations remained geographically distinct after Wolbachia 
wMel releases in North Australia despite their Wolbachia infection status. At some specific genomic loci, we 
found signs of selection associated with Wolbachia, suggesting potential evolutionary impacts can happen in 
the future and further monitoring is warranted.



 

Fire severity and its local extent is key to assessing impacts of mega-fires 
on koalas 
Dr Brad Law1, Dr Leroy Gonsalves1, Dr Jo Burgar2, Ms Traecey Brassil1, Isobel Kerr1, Mr Christopher 
O'Loughlin1 

1NSW Primary Industries, Parramatta, Australia, 2British Columbia, , Canada 

OPEN FORUM: ECOLOGICAL IMPACT OF THE 2019/2020 MEGAFIRES - Brad Law - Fire severity and its local 
extent is key to assessing impacts of mega-fires on koalas, November 22, 2021, 11:38 - 11:49 

Biography:  
Brad Law  researches the ecology of forest wildlife and their response to disturbance. He has spent many years 
developing acoustics ad ultrasonics as to survey wildlife and aims to collect long-term data to track the 
responses of wildlife over time. 

Mega-fires are predicted to become increasingly common as global temperatures rise with climate change. 
Yet the response of most taxa to the recent Australian mega-fires remains poorly known. We used acoustic 
arrays to estimate impact of the mega-fires on Koala density in the forests of northeast NSW. We estimated 
male density before and after fires using acoustic arrays and spatial count models. Acoustic arrays sampled 
three forests each with a different fire severity and three unburnt controls. Koalas were temporarily 
extirpated where high fire severity dominated the landscape, but some localised recovery was evident after 
a year. Where fire severity was moderate-high, density was reduced by about 50 % within one year, but 
koalas were widespread throughout the burnt area. In contrast, in our third area dominated by low severity 
fire, pre- and post-fire uncertainty intervals for density overlapped. Control sites surveyed at similar times 
showed little change in density between years. There was no relationship between pyrodiversity and koala 
density. Within arrays broadly dominated by moderate or high severity fire, density was reduced in patches 
of both low and high severity fire, highlighting that areas of low severity fire within severe burn areas 
functioned poorly as refugia. Regionally, 11 % of koala habitat was burnt by high severity fire, indicating 
large reductions in density would likely be restricted to those areas. Overall, a substantial impact of high 
severity fire was confirmed, but this was restricted in occurrence and resilience was also evident where low 
severity fire dominated.   



 

Megafire-induced interval squeeze threatens vegetation at landscape 
scales 
Mr Tom Le Breton1, Dr Mitchell Lyons, Dr Rachael Nolan, Dr Trent Penman, Dr Grant Williamson, Dr Mark Ooi 
1UNSW, Sydney, Australia 

OPEN FORUM: ECOLOGICAL IMPACT OF THE 2019/2020 MEGAFIRES - Tom le Breton - Megafire-induced 
interval squeeze threatens vegetation at landscape scales, November 22, 2021, 12:27 - 12:32 

Biography:  
Tom Le Breton is a PhD candidate at UNSW studying changing fire regimes and its consequences for plants 
and ecosystems at global, regional and local scales.  

Wildfires in 2019-2020 broke records across most continents due to their extent and severity, affirming the 
arrival of the megafire era. Frequent megafires reflect changes to fire regimes which can negatively impact 
human communities, species and ecosystems. Here we offer the first comprehensive analysis of megafire 
impacts on vegetation communities combining remote sensing, fire history records and plant trait-derived 
fire interval thresholds. Fires in our study region, eastern Australia, burnt through 5.5 million ha. We found a 
third of all native vegetation has burnt too frequently following the megafires, including large proportions of 
fire-sensitive vegetation (e.g. rainforests). This represents a single-year increase of 36% in the vegetation at 
risk of interval squeeze (vegetation transitions driven by altered fire regimes) compared to the previous 59 
years combined. We demonstrate that megafires can overrun recently burnt vegetation and infiltrate 
refugia, reducing fire intervals beyond the persistence thresholds of plant species, and increasing the risk of 
ecosystem collapse. Averting ecosystem collapse in the megafire era requires innovative approaches to fire 
management. However, unless the ongoing threat of climate change is addressed ecosystem collapse may 
be unavoidable for some fire-sensitive ecosystems.



 

How does fire influence the movement ecology of Long-nosed Potoroos in 
Otway Ranges heathlands? 
Mr Mark Le Pla1, Ms Emma Birnbaum2, Ms Tamika Farley-Lehmer2, Dr Jack Pascoe2, Dr Bronwyn Hradsky1 

1University Of Melbourne, , Australia, 2Conservation Ecology Centre, Cape Otway, Australia 

PRACTITIONERS COLLABORATING TO RESTORE AND REWILD LANDSCAPES - Mark Le Pla - How does fire 
influence the movement ecology of Long-nosed Potoroos in Otway Ranges heathlands?, November 22, 2021, 

12:34 - 12:47 

Biography:  
Mark has recently started his PhD with the University of Melbourne, after working as an Ecologist with the 
Conservation Ecology Centre for the past several years. His research interests are movement ecology, applied 
ecological problem solving and abundance estimation.  

In Australia, inappropriate fire regimes and introduced predators are the primary drivers of mammal 
extinctions post European colonisation. A growing body of evidence suggests these threatening processes 
may interact, compounding threats to native fauna. For example, fire may increase the vulnerability of 
native mammals to predators by removing dense understorey vegetation. Integrating fire and predator 
management may help mitigate these threats and improve the resilience of native fauna to disturbance and 
predation in Australia's increasingly fire-prone landscapes. Robust field experiments are urgently required 
to inform these management decisions. In particular, there is little understanding of whether controlling 
introduced predators could improve the survival of threatened native mammals after fire. 
 
To address this knowledge gap we have been working closely with local fire-practitioners and combining 
cutting-edge GPS tracking technology, remote-sensing cameras and advanced statistical modelling to 
monitor the survival and movement ecology of Long-nosed Potoroos (LNPs) before and after fire, in areas 
with and without short-term lethal predator control. The LNP is a nationally-listed threatened mammal that 
is known to respond positively to lethal predator control, but often declines or becomes locally extinct 
shortly after fire. Our novel study has enabled the collection of high-resolution data on LNP behaviour and 
movements before, during and immediately after fire events for the first time. Preliminary results from this 
study will be discussed and suggest LNPs range across larger areas than expected, are active both diurnally 
and nocturnally, display little evidence of territoriality and importantly, can experience the negative impacts 
of fire very quickly. 



 

Thermal ecology of tropical rainforest ants in a warming world: the 
importance of arboreality. 
Ms Lily Leahy1, Doctor Brett R Scheffers2, Professor Alan N Andersen3, Professor Stephen E Williams1 

1James Cook University, Townsville, Australia, 2University of Florida, Gainesville, USA, 3Charles Darwin University, Darwin, 
Australia 

OPEN FORUM: CLIMATE CHANGE - Lily Leahy - Thermal ecology of tropical rainforest ants in a warming 
world: the importance of arboreality, November 25, 2021, 12:17 - 12:22 

Biography:  
My PhD research focuses on rainforest canopies and climate change. I am investigating how the climatic 
variation provided by tree structure shapes community organisation and thermal ecology of ants and how 
arboreality (tree-living) could influence climate change vulnerability. 

Determining how species thermal limits correlate with climate is important for understanding biogeographic 
patterns and assessing vulnerability to climate change. The relationship between thermal tolerance and 
environmental temperatures has primarily been addressed at broad spatial scales such as latitude or 
elevation. However, neither scale adequately captures the microclimate temperatures that many organisms 
are exposed to, especially along vertical (arboreal) gradients. We investigate the thermal ecology and 
climate change vulnerability of rainforest ants along both microscale vertical climate gradients created by 
forest trees and elevational gradients in the Australian Wet Tropics. We tested critical thermal limits using 
ramping assays for 74 colonies of 40 ant species from ground and arboreal habitats at lowland and upland 
elevation sites, recorded microclimatic conditions. Arboreal ants tolerated temperatures that were on 
average 4.2°C (95% CI: 2.7 – 5.6°C) higher than did ground-dwelling ants. Ants in upland environments 
withstood colder temperatures but had similar upper thermal limits to lowland ants. Vertical habitat use 
(arboreality) therefore strongly influences heat tolerance while elevation gradients strongly influence cold 
tolerance. We found that lowland arboreal species are relatively more vulnerable to climate change because 
their upper thermal limits are very close to current and projected maximum temperatures. These findings 
have general implications for tropical forest biota given that tree canopies are hotspots of biodiversity. We 
suggest that arboreality is an important trait for climate change vulnerability and should be included in 
future conservation assessments.



 

How to measure the battle between plants and herbivores 
Dr Gabrielle Lebbink1, Dr Jennifer Firn1, Dr Anthony Clarke1, Dr Anita  Risch2, Dr Martin Shultz2 

1Queensland University of Technology, Brisbane, Australia, 2The Swiss Federal Institute for Forest, Snow and Landscape 
Research WSL, Zürcherstrasse 111, Switzerland 

OPEN FORUM: HERBIVORY AND GRAZING ECOLOGY - Gabrielle Lebbink - How to measure the battle between 
plants and herbivores, November 23, 2021, 17:22 - 17:27 

Biography:  
I am a post-doctorate research fellow with Queensland University of Technology's, School of Biological and 
Environmental Science. Prior to this I completed a PhD with the University of Queensland. Research focus - 
interactions between herbivores, invasive species and plant communities. 

Herbivores and plants are in a constant battle—herbivores eat plant parts and plants develop morphological 
and chemical (elemental and secondary metabolites) traits to try and protect themselves with varying levels 
of success. Invasive plant species can modify these consumer- interactions through their direct (via 
competition) and indirect (via change to ecosystem processes) impacts on species composition and 
ecosystem function. Plant ecologists have tended to focus on how vertebrate consumers (e.g. livestock or 
native mammals) impact the traits of plants growing in grasslands and much less research has been 
conducted on comparing how invertebrates, whether native or non-native, impact the traits of plants 
growing in grasslands. Invertebrate ecologists have of course focused on how plants growing in grasslands 
are impacted by different types of invertebrates, but the traits plant and invertebrate ecologists measure 
differ substantially.  In this talk I will present the results of a review I have conducted to bridge these two 
different fields together and find out what plant and invertebrate ecologists can learn from each other 
when it comes to understanding the herbivore—plant battle.



 

Rainforest bird communities threatened by extreme fire 
Mr Joshua Lee1,2, A/Prof William Cornwell1,2, Professor Richard Kingsford1 

1Centre for Ecosystem Science, UNSW Sydney, Australia, 2Evolution & Ecology Research Centre, UNSW Sydney, Australia 

OPEN FORUM: FIRE ECOLOGY - Joshua Lee - Rainforest bird communities threatened by extreme fire, 
November 23, 2021, 11:54 - 11:59 

Biography:  
I am an ecology graduate from UNSW with a keen interest in birds and the effect of the 2019-20 fires on 
Gondwanan rainforests.  

Fire is a natural widespread process, predicted to increase in frequency and severity with climate change. 
The 2019-20 Australian bushfire season was unprecedented in scale and severity, burning almost 19 million 
ha of the continent. This are included half of the Gondwanan rainforests in eastern Australia, an ecosystem 
with little historical record of fire. I tested the recovery of rainforest bird communities one-year post fire, 
using 80 bird and vegetation surveys within and adjacent to Gondwanan rainforests. I compared bird 
communities in burnt and unburnt rainforests and burnt and unburnt dry sclerophyll forests, which are 
adapted to fire. Bird diversity was lower in burnt rainforests than unburnt rainforests, but the inverse was 
true for dry sclerophyll forests. I found evidence for differences in bird communities due to forest type and 
fire history in 15 responses of functional groups including frugivores, folivores, and insectivores which may 
be more vulnerable in burnt rainforest. I identified a further 10 responses of functional groups to variation 
in vegetation structure, within forest types and fire histories. Finally, I estimated that 7 species occurred in 
different densities in burnt and unburnt rainforests and only two species in burnt and unburnt dry 
sclerophyll forests. The responses of bird communities to the extreme 2019-2020 fire highlight the 
vulnerability of rainforests to fire when compared to more fire-tolerant ecosystems. To protect species and 
functional diversity of these ecosystems from the growing risk of fire from climate change, fire mitigation 
management is needed. 



 

Bacterial and parasitic effects on the performance of lizards 
Mr Ko-huan Lee1, Dr. Martin Whiting1, Dr. Stephan Leu2 

1Macquarie University, North Ryde, Australia, 2The University of Adelaide, Roseworthy, Australia 

OPEN FORUM: PATHOGENS AND PARASITES - Ko-Huan Lee - Bacterial and parasitic effects on the 
performance of lizards, November 25, 2021, 15:37 - 15:42 

Biography:  
Ko-Huan joined the lizard lab of Macquarie University in 2018. He submitted the thesis on the parasitic effect 
on the performance of lizards in 2021. Before coming to Australia, he worked as a research assistant, 
investigating sexual selection in lizards. 

The co-occurrence of parasites is particularly challenging for a host because physiological responses from 
different parasites may diverge or escalate their effects on the host. Consequently, studying the co-
occurrence of multiple parasites has become vital to understanding the host-parasite relationship. In 
response to parasites, hosts can mount immune responses against infections (resistance hypothesis) or 
tolerate infections without obvious costs (tolerance hypothesis). We used the sleepy lizard (Tiliqua rugosa) 
to investigate whether gut bacteria can affect the movement, and used garden skink (Lampropholis 
guichenoti) to investigate whether co-infection of parasites can affect the performance. For sleepy lizards, 
we used GPS trackers to follow their movement and took cloacal samples to measure gut bacterial diversity. 
For garden skinks, we scored the endo- and ecto-parasite infections. We then measured the sprint speed, 
endurance, and foraging efficiency of parasitised and unparasitised lizards. First, the body condition of both 
species was not adversely affected by hosting bacteria or parasites. Second, we found gut bacterial diversity 
did not affect the distance moved by the sleepy lizards. Third, although ecto-parasites (mites) reduced the 
sprint speed of the garden skinks, this effect fell away when the lizards were co-infected by endo-parasites 
(nematodes). Besides, we found no evidence of parasitic effects on either endurance or foraging efficiency 
of garden skinks. Collectively, our findings add to the increasing evidence that the host-parasite relationship 
can be neutral, which means no negative or positive effect on the host. The study suggests that both species 
are tolerant of infections with the studied parasites. 



 

Melbourne’s coffee consumers are swayed to drink wildlife-friendly coffee 
by motivations, not messages 
Dr Pia Lentini1, Dr Matthew Selinske1, Emily McLeod3, Dr Georgia Garrard2, Prof Yoshihisa Kashima4, Prof 
Sarah Bekessy1 

1ICON Science, School of Global, Urban and Social Studies, RMIT University, Melbourne, Australia, 2School of Ecosystem 
and Forest Sciences, University of Melbourne, Parkville, Australia, 3Wildlife Conservation and Science, Zoos Victoria, 
Parkville, Australia, 4Melbourne School of Psychological Sciences, The University of Melbourne, Parkville, Australia 

HUMAN BEHAVIOUR CHANGE AND THE IMPORTANCE OF NATURE CONNECTION FOR HUMANITY’S 
WELLBEING - Pia Lentini - Melbourne’s coffee consumers are swayed to drink wildlife-friendly coffee by 

motivations, not messages, November 23, 2021, 11:51 - 12:04 

Biography:  
Pia is a conservation scientist whose research focusses on highly modified, human-dominated landscapes. She 
combines approaches from across ecology and the social sciences to understand how the management 
decisions we make today will impact on wildlife populations into the future. 

Coffee is grown in some of the world’s most biodiverse regions, but increasing demand is causing producers 
to shift from more wildlife-friendly heterogeneous shade-grown systems to full-sun monoculture. 
Certifications for shade-grown coffee exist, but it’s unclear how aware consumers are of these. We asked 
participants from across Greater Melbourne about their coffee purchasing behaviour, concerns around food 
production, and their relationship with nature more broadly. Participants were presented with one of eight 
message treatments, designed to reduce their psychological distance to coffee farming, reinforce that 
drinking wildlife-friendly coffee is efficacious, or shift perceived norms around coffee consumption. We also 
offered discounts to test whether expressed intentions to purchase wildlife-friendly coffee were realised. 
Data from the 1,802 responses indicated that participants who already look to purchase certified coffee, are 
concerned about the impacts of food production, and who feel a close connection to nature are most likely 
to feel that their purchasing decisions can make a difference, however the message treatments had no 
effect on this. Despite 85% of participants indicating they would need to purchase coffee soon, and 71% 
saying they were somewhat or extremely likely to try and find wildlife-friendly coffee, only 9 people went 
on to redeem their discounts, 5 of whom purchased the wildlife-friendly product. There appears to be 
limited awareness of the link between coffee and biodiversity loss, such that providing even basic 
information has the potential to shift behavioural intentions, if not actual behaviours. However, further 
research is needed to explore barriers such as costs.



 

Mitochondrial phylogeny and genetic variation within the Yellow Chat 
(Epthianura crocea) and implications for conservation 
Mr Robin Leppitt, Dr Peter Kyne, Professor Sam Banks, Professor Stephen Garnett, Dr  Luke Einoder 
1Charles Darwin University, Casuarina, Australia 

OPEN FORUM: THREATENED SPECIES  - Robin Leppitt - Mitochondrial phylogeny and genetic variation within 
the Yellow Chat (Epthianura crocea) and implications for conservation, November 23, 2021, 11:15 - 11:28 

Biography:  
Robin Leppitt is a PhD candidate at Charles Darwin University studying the conservation ecology of the 
Alligator Rivers Yellow Chat. He has a bachelor of science with honours in ornithology, and is passionate about 
the conservation of Australian birds. 

The delineation of subspecies is important in the evaluation and protection of biodiversity. Subspecies 
delineation is hampered by inconsistently applied criteria and a lack of agreement and shifting standards on 
how a subspecies should be defined. The Australian endemic Yellow Chat (Epthianura crocea) is split into 
three subspecies (E. c. crocea, E. c. tunneyi, and E. c. macgregori), based on subtle differences in 
morphology, male breeding plumage, and geographical isolation including land barriers. Both E. c. tunneyi 
(Endangered) and E. c. macgregori (Critically Endangered) are recognised under Australian legislation as 
threatened, and are the subject of significant conservation effort. We used mitochondrial DNA to evaluate 
the phylogeny of the Yellow Chat, and determine how much genetic variation is present in each of the three 
subspecies. We found no significant difference in the cytochrome b sequences (833 base pairs) of E. c. 
crocea and E. c. tunneyi, but a ~0.70% or ~5.78 difference bp between E. c macgregori and both E. c. crocea 
and E. c. tunneyi. This analysis supports the delineation of E. c. macgregori as a valid subspecies but does 
not support separation of E. c. crocea from E. c. tunneyi. We also found very low levels of genetic variation 
within the Yellow Chat, suggesting it may be vulnerable to environmental change.



 

Habitat exploration and foraging in hoverflies is sex-dependent 
Mr Manuel Lequerica Tamara1, Dr Caragh Threlfall1, Dr Tanya Latty1, Professor Dieter Hochuli1 

1University of Sydney, Camperdown, Australia 

PLANNING OUR FUTURE CITIES: CREATING BIODIVERSE AND FUNCTIONING URBAN ECOSYSTEMS - Manuel 
Lequerica Tamara - Habitat exploration and foraging in hoverflies is sexdependent, November 22, 2021, 

12:12 - 12:25 

Biography:  
Manuel studies insect-plant interactions in urban settings.  

Australia has approximately 180 species of hoverflies which provide two important ecosystem services: 
pollination and control of phytophagous insects. Although 86% of Australia’s population is urban–and cities 
are expected to keep growing–little is known about the ecology and behavior of hoverflies in cities. We 
studied hoverfly-plant interactions from 30 urban sites in four consecutive sampling seasons: Winter, 
Spring, Summer (2019) and Autumn 2020. We recorded 566 interactions between 17 species of hoverflies 
and 74 species of plants. Melangyna sp. was the most abundant species of hoverfly between Autumn and 
Spring (with peak abundance in Winter), while Symosyrphus grandicornis was most abundant during 
Summer. While hoverflies inspected (hovered above without landing) a wide array of plants, they landed on 
the flowers of only a fraction of these. Finally, we found that spatially and temporally co-occurring male and 
female hoverflies visited different species of plants. Our results indicate that Melangyna sp. and 
Symosyrphus grandicornis are generalist floral visitors with the ability to stay active during the entire year. 
Additionally, we found evidence to suggest that these two species of urban hoverflies avoid inter-specific 
competition by staggering their life cycles, and that males and females avoid intra-specific competition by 
partitioning the available floral resources. We will discuss the implications of our study in the management 
of urban greenspaces with relation to the pollination of Winter-flowering species of native plants and the 
control of native and introduced hemipteran pests.



 

Relative influence of predators, competitors and seascape heterogeneity 
on the behaviour of coral reef mesopredators  
Dr Emily Lester1, Dr Mark Meekan2, Dr Todd Bond1, Dr Tim Langlois1 

1University Of Western Australia, Perth, Australia, 2Australian Institute of Marine Science, Perth, Australia 

OPEN FORUM: MARINE ECOLOGY - Emily Lester - Relative influence of predators, competitors and seascape 
heterogeneity on the behaviour of coral reef mesopredators, November 23, 2021, 14:28 - 14:41 

Biography:  
I have recently completed my PhD at the University of Western Australia, which focussed on the ecological 
consequences of predator-prey interactions in coral reefs. For this research, I was the recipient of the Keiran 
McNamara World Heritage Scholarship. 

Determining influences of predation and competition on community dynamics is particularly challenging in 
coral reef systems where interspecific interactions between many predator and prey species play out in 
patchy landscapes. We used ~1000 stereo-Baited Remote Underwater Video deployments (Stereo-BRUVs) 
to assess the relative abundance and analysed the behaviour of two size classes of mesopredatory teleosts 
(lutajnids, serranids, lethrinids) in the presence and absence of larger predators (mesopredatory and apex 
carcharhinids). For mesopredatory teleosts, the presence of sharks did not influence the abundance, time of 
arrival in vicinity of the stereo-BRUVs, the probability of feeding on bait, or the delay to feeding. Instead, the 
number of similar-sized competitors and surrounding habitat features were the strongest drivers of these 
behavioural metrics. We suggest that for most fishes, the predatory threat posed by highly mobile species 
such as sharks is likely to be sporadic and transitory, whereas competition is ubiquitous and ever present, 
particularly for schooling taxa. Ultimately, it is likely that both processes interact to determine behavioural 
phenotypes as individuals that are inferior competitors can be displaced from safe habitats or prohibited 
from access to resources and will be more susceptible to predation. Future studies should consider the 
relative effects of both processes and the degree to which each can be shaped by habitat when 
investigating trophic dynamics that regulate marine communities. 



 

Pollution not people nor parasites predict poor body condition in a 
wetland bioindicator snake 
Mr Damian Lettoof1, Mr Jari Cornelis1, Dr Chris Jolly2, Dr Fabien Aubret1,3, Dr Tim Hyndman4, Dr Diane 
Barton5, A/Prof Bill Bateman1, A/Prof Monique Gagnon1 

1Curtin University, Bentley, Australia, 2Charles Sturt University, Albury, Australia, 3The French National Centre for 
Scientific Research, , France, 4Murdoch University, Murdoch, Australia, 5Charles Sturt University, Wagga Wagga, 
Australia 

OPEN FORUM: FRESHWATER ECOLOGY - Damian Lettoof - Pollution not people nor parasites predict poor 
body condition in a wetland bioindicator snake, November 22, 2021, 17:15 - 17:28 

Biography:  
I am a herpetologist and ecotoxicologist, finishing my PhD looking at the impacts of urbanisation and pollution 
on tiger snakes in Perth. My research has featured on 11 radio interviews, three Conversation articles and four 
podcasts. 

Urban ecosystems and remnant habitat 'islands' therein, provide important strongholds for many wildlife 
species including those of conservation significance. However, the persistence of these habitats can be 
undermined if their structure and function is too severely disrupted. Urban wetlands, specifically, are 
usually degraded by a monoculture of invasive vegetation, disrupted hydrology, and chronic-contamination 
from a suite of anthropogenic pollutants. Top predators - as bioindicators - can be used to assess and 
monitor the health of these ecosystems. We measured eight health parameters - parasites, wounds and 
scars, tail loss and body condition - in adult tiger snakes, a top predator of wetlands. Snakes were sampled 
across four wetlands along an urban gradient, for three years. For each site, we used GIS software to 
measure the area of landscape variables and calculate an urbanisation-landscape score, and previous 
research on snake contamination to calculate a metal-pollution index. We used GLMMs to model all health 
parameters against each other, and against site variables. We found the metal pollution index to be the 
most significant driver of poor body condition. Although parasitism, tail loss and wounds differed among 
sites, none of these parameters had a negative effect on body condition. Although health parameters 
differed among sites, our measure of contemporary landscape urbanisation was never a significant 
predictor variable. Our study provides novel evidence demonstrating that environmental pollution, and 
seemingly not urbanisation nor parasites, had a significant negative effect on poor body condition in tiger 
snakes surrounding a rapidly growing city.



 

Will the surviving Tasmanian native hen resist global changes? 
Miss Lucile Leveque1, PhD Jessie Buettel1, PhD Scott Carver1, Prof. Barry Brook1 

1University Of Tasmania, Hobart, Australia 

OPEN FORUM: CLIMATE CHANGE - Lucile Leveque - Will the surviving Tasmanian native hen resist global 
changes?, November 26, 2021, 12:33 - 12:46 

Biography:  
Lucile is a PhD student (nearing completion) from the University of Tasmania. Specialising in drivers of 
extinctions and patterns of threats in rails (birds).  
Originally from France, she had done various research projects in Spain, Mexico, Tahiti, and New Zealand 
(Massey University) before settling on the beautiful island of Tasmania. 
 

The Tasmanian native hen (Tribonyx mortierii) is a rare and emblematic case of a surviving flightless rail, as 
the Rallidae is the most extinction-prone bird family globally. The Tasmanian native hen remains relatively 
common in Tasmania but has already experienced localised and more generalised extinction events (e.g., on 
mainland Australia during the Holocene). Here, we explore the relationships between ecological changes 
and the population structure and reproductive rate of T. mortierii, using the Maria Island population, where 
major changes over the last two decades have created an opportunistic natural experiment. We combined 
these results with Habitat Suitability maps (from Species Distribution Models) under climate change 
scenarios for the whole of Tasmania. We found that the native hen population on Maria Island has declined 
by 70% compared with two decades ago, with territories larger but of lower quality and a much lower 
reproductive rate (75% decrease in the proportion of breeding groups). While it is challenging to identify the 
exact causes of the decline on Maria Island, we hypothesised that the impact of over-grazing by macropods, 
coupled with climate variability like drought, is likely to have affected water retention and vegetation cover, 
leading to reduced habitat quality. Despite this decline, we found that native hens were expected to 
increase their range in Tasmania under climate change scenarios. Thus, while their future in Tasmania 
seems secure, a more complex model including land-use projection would be informative. Our results raise 
the question of the role of climate for their Australian mainland extinction.



 

Developing a vegetation typology for the Northern Territory using 
numerical analyses of plot-based data 
Dr Donna Lewis1,3, Professor John Hunter2, Dr Sarah Luxton1 

1Dept. Environment, Parks and Water Security, Palmerston, Australia, 2University of New England, Armidale, Australia, 
3TERN, ,  

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Donna 
Lewis - Developing a vegetation typology for the Northern Territory using numerical analyses of plot-based 

data, November 26, 2021, 12:04 - 12:17 

Biography:  
Donna has recently commenced with TERN Ecosystem Surveillance as Curation Lead. Prior to that, Donna was 
a Senior Botanist at the NT Herbarium, Dept. Environment, Parks and Water Security. Donna has 20 years 
experience in botanical and ecological surveys across northern Australia, also spanning vegetation 
classification and mapping, data management and spatial analysis. 

Information on vegetation types in the Northern Territory is increasingly required at a range of spatial scales 
and levels of attribute detail, for regulatory, management and planning purposes. Yet, the only seamless 
Territory-wide classification was produced in the 1990s, based on 2245 plots to numerically derive 112 
broad vegetation types, and mapped at a spatial scale of 1:1 million. Further attempts to classify the 
vegetation types in the Territory involved a purely intuitive approach by appraising published and 
unpublished vegetation and integrated survey reports from existing vegetation community descriptions. 
Consequently, a preliminary list of 367 Definite Vegetation Types were identified and documented in a 
corporate database. We explore a plot-based approach to define the vegetation types of the Territory from 
analysing 70,000 vegetation plots. The results produced are aligned within the higher levels of the 
International Vegetation Classification hierarchy, based on the EcoVeg approach. We also explore how the 
vegetation types align with the lower levels of the hierarchy using subsets of the Northern Territory 
vegetation plot-based data. This work highlights the applicability of placing Australian vegetation types into 
an international context, using the Northern Territory as a case study.



 

Return of the kinga (Crocodylus porosus): Population ‘bust then boom’ 
shapes Indigenous freshwater biocultural knowledge 
Dr Emma Ligtermoet1,2, Emeritus Professor Richard Baker1, Ms Julie  Narndal Gumurdul3,4 

1ANU, Fenner School of Environment and Society ANU, Canberra, Australia, 2UWA, School of Agriculture and 
Environment, Perth, Australia, 3Senior Traditional Owner, Mandjurlngunj clan, Kunbarlanja (Gunbalanya), West Arnhem 
Land, Australia, 4Gunbalanya, West Arnhem Land , ,  

INDIGENOUS ECOLOGICAL KNOWLEDGE SYMPOSIUM - Emma Ligtermoet, Richard Baker and Julie Narndal 
Gumurdul  - Return of the ginga (Crocodylus porosus): Population ‘bust then boom’ shapes Indigenous 

freshwater biocultural knowledge, November 23, 2021, 11:41 - 11:54 

Biography:  
Emma is a human-environment geographer with research interests in aquatic places, environmental change, 
climate change adaptation and Indigenous social-ecological systems. She has lived and worked in WA, south 
east Asia, and the Northern Territory, including 9 years in Darwin. 

The effects of unregulated commercial hunting can reverberate across generations for local and Indigenous 
peoples already engaging with the targeted species. In northern Australia, the regional population of the 
saltwater crocodile, Crocodylus porosus, a culturally significant (keystone) species for many Indigenous 
clans, suffered a decline almost to extinction from unregulated commercial hunting between the 1940s to 
the early 1970s. Following protected status, the saltwater crocodile population made a rapid recovery. This 
research documents experiences of this rapid (within living memory) ‘bust then boom’ saltwater crocodile 
population change, among a regional group of Indigenous Australians (comprising several clans) from the 
Alligator Rivers Region of West Arnhem and Kakadu National Park in the Northern Territory. Through semi-
structured interviews, archival work and on-Country learning, significant influences on the continuity of 
Aboriginal people’s contemporary engagement with freshwater Country were identified, including; loss of 
access to freshwater customary harvesting sites and key species, a driver of adaptive change in harvesting 
methods and changes in consumption preferences for saltwater crocodile meat and eggs. Significantly, the 
experiential losses from impeded access have reduced opportunities for intergenerational knowledge 
sharing. This study concurred with recent applications of the Shifting Baseline Syndrome in the context of 
Indigenous Ecological Knowledge. Findings demonstrate the urgent need for conservation and recovery 
programs of cultural keystone species to include biocultural monitoring programs or activities that engage 
with the associated Indigenous knowledge of the species, its ecology or habitat. Such programs, co-
developed and facilitating knowledge sharing opportunities, are particularly critical in joint-management 
contexts.



 

Determining habitat preferences of Far Eastern Curlew 
Dr Amanda Lilleyman, Dr Amélie Corriveau, Dr Ian Leiper, Dr Brad Woodnorth, Professor Richard Fuller, 
Professor Stephen Garnett1 

1Charles Darwin University, Ellengowan Drive, Australia 

OPEN FORUM: THREATENED SPECIES - Amanda Lilleyman - Determining habitat preferences of Far Eastern 
Curlew, November 22, 2021, 15:30 - 15:35 

Biography:  
Amanda Lilleyman is a scion of the ornithological community in Darwin with a long-standing interest in 
migratory shorebirds, now working with Indigenous communities in the region 

The population size of many shorebird species is declining rapidly, but Australia has the opportunity to 
create conditions for shorebirds that will allow them to migrate in the best possible condition, increasing 
their chances of survival. To do that means understanding their habitat preferences so the best habitat is 
properly conserved. For most species habitat preferences can readily be determined by comparing the 
proportion of habitat used with that available, which varies little from day to day. Shorebirds, however, feed 
in a tidal environment where availability of habitat changes constantly as the tide ebbs and flows. Further 
complexity is introduced if the shorebirds are territorial on their non-breeding grounds, as some are. For Far 
Eastern Curlew we dealt with this complexity by comparing the locations used by tracked birds at four 
locations around coastal Australia with the area and type of habitat available to them at the time of each fix. 
We then determined habitat preferences for each of nine tidal bands at each of the sites. At most sites the 
curlew largely followed the tide as it receded, preferring soft substrates as they were exposed. However, as 
the tide rose, many preferred salt pans at the upper range of tide. While they occasionally occurred in 
mangroves, such habitats were generally eschewed. There were also differences between sites and 
between individuals, with many feeding in several discrete territories during the course of a tidal cycle. The 
research provides novel insights into which habitats have greatest value to this threatened species.



 

Green space use in Darwin 
Dr Brenda Lin2, Dr  John  Gardner2, Mr Stephen Cook1 

1CSIRO Land And Water, Berrimah, Australia, 2CSIRO Land And Water, Dutton Park, Australia 

PLANNING OUR FUTURE CITIES: POLICY AND PRACTICE - Brenda Lin - Green space use in Darwin, November 
22, 2021, 16:23 - 16:36 

Biography:  
Dr Lin's research examines how natural systems or components of natural systems can be maintained or 
integrated into an increasingly developed landscape to provide ecosystem services that optimise both 
environmental and human well-being. 

Green spaces in cities provide critical ecosystem services that  benefit the community  such as improved 
water and air quality, reduced urban heat, reduced flood, provide food and recreational opportunities. 
Accessibility of green spaces in the urban landscape is associated with improved health and well-being. This 
paper explores the relationship in Darwin between the use of use of green space and the physical and 
psychological characteristics of individuals. A panel survey was undertaken to understand how people in 
Darwin use the green space around them and the factors that attract or deter  public park use. The 
approximate location of respondents was used  to estimate access to green spaces within 400 metre 
walking distance around their homes. This included both public parks and the mean normalized difference 
vegetation index (NDVI) with the latter providing an indication of ‘greenness’. The results demonstrated the 
most respondents had used a public green space in the last week, with a quarter of respondents using green 
spaces in Darwin on a daily frequency. Public green spaces along the foreshore were the most frequently 
visited. Accessibility to public parks varied across Darwin with respondents located near the foreshore 
having the greatest proportion of public green space in their walking catchment. Mean ‘greenness’ was 
highest in well-established low-density suburbs, which have larger private garden and mature street trees 
compared to newer suburbs. The results are being used to inform focus group discussions to identify 
potential pathways that public green space design can provide multifunctional benefits to the community. 



 

Jacob Linsky - Understanding humpback whale (Megaptera novaeangliae) 
health through adipokine gene expression 
Mr Jacob Linsky1,2, Associate Professor Rebecca Dunlop1,2, Associate Professor Michael Noad3,2, Dr Lee 
McMichael3 

1The University of Queensland School of Biological Sciences, St. Lucia, Australia, 2Cetacean Ecology and Acoustics 
Laboratories, Dunwich, Australia, 3The University of Queensland School of Veterinary Science, Gatton, Australia 

OPEN FORUM: MARINE ECOLOGY - Jacob Linsky - Understanding humpback whale (Megaptera novaeangliae) 
health through adipokine gene expression, November 23, 2021, 14:41 - 14:54 

Biography:  
Jake's research has primarily focused on understanding how changing polar ecosystems will impact their apex 
marine mammal predators. His current work examines the status of the eastern Australian humpback whale 
population as they rebound from near extinction.  

Gene expression, measured using quantitative polymerase chain reaction (qPCR) is emerging as a valuable 
tool to assess wildlife health. Using qPCR, a range of health information including immune function, energy 
reserves, and reproductive status, may be obtainable from minimal quantities of sample. For marine 
mammals, including humpback whales (Megaptera novaeangliae), this allows a small sample of blubber to 
provide a suite of information, similar to a blood panel at the doctor’s office. This talk describes 
foundational advancements in the development of a qPCR ‘blubber panel’ for monitoring humpback whale 
health. 
We address three primary issues in developing a blubber health panel: 1) effective extraction of mRNA from 
blubber tissue; 2) provision of contextual information including reference genes and the animal’s sex; 3) 
identification of adipokine genes related to animal health and design of primer pairs to measure them in 
multiplex.  
Preliminary results show that a commercial RNA-extraction kit can be modified to provide usable quantities 
of blubber mRNA (N=18, mean=55.00µg/ml). We also present a novel method of sex determination from 
mRNA using qPCR and establish the use of the reference genes β-Actin and COX-1 for humpback whales. 
Additionally, results on the measurement and biological relevance of adipokine genes (leptin, adiponectin, 
TNF-α, SERPINA-12) are discussed.  
For marine mammal conservation efforts, a qPCR blubber health panel would save resources compared to 
existing methodologies by condensing a range of essential health information in one extraction. The 
methods developed may be applied as a tool for understanding the health of other threatened mammalian 
species 



 

Evidence for the plant recruitment of beneficial microbes to suppress soil-
borne pathogens 
Dr Hongwei Liu1 

1Western Sydney University, Richmond, Australia 

USING SOIL MICROBES TO RESTORE, REGROW AND REWILD - Hongwei Liu - Evidence for the plant 
recruitment of beneficial microbes to suppress soil-borne pathogens, November 25, 2021, 12:41 - 12:46 

Biography:  
Dr Liu was awarded a PhD degree in Agricultural Science at the University of Queensland in 2017. He 
published >30 papers. He invented a method for improving saline soil quality, which has been widely reported 
in Australia and worldwide. 

An emerging experimental framework suggests that plants under biotic stress may actively seek help from 
soil microbes, but empirical evidence underlying such a ‘cry for help’ strategy is limited. 
We used integrated microbial community profiling, pathogen and plant transcriptive gene quantification 
and culture-based methods to systematically investigate a three-way interaction between the wheat plant, 
wheat-associated microbiomes and Fusarium pseudograminearum (Fp). 
A clear enrichment of a dominant bacterium, Stenotrophomonas rhizophila (SR80), was observed in both 
the rhizosphere and root endosphere of Fp-infected wheat. SR80 reached 3.7 × 107 cells g−1 in the 
rhizosphere and accounted for up to 11.4% of the microbes in the root endosphere. Its abundance had a 
positive linear correlation with the pathogen load at base stems and expression of multiple defence genes in 
top leaves. Upon re-introduction in soils, SR80 enhanced plant growth, both the below-ground and above-
ground, and induced strong disease resistance by boosting plant defence in the above-ground plant parts, 
but only when the pathogen was present. 
Together, the bacterium SR80 seems to have acted as an early warning system for plant defence. This work 
provides novel evidence for the potential protection of plants against pathogens by an enriched beneficial 
microbe via modulation of the plant immune system.



 

What makes peatlands burn: a landscape-scale assessment of fire history 
in peatlands  
Mr Nicholas Lloyd1, Dr John Morgan2, Mr William Geary3,4, Dr Jodi Price1 

1Institute for Land, Water and Society, Charles Sturt University, Albury, Australia, 2La Trobe University, Bundoora, 
Australia, 3Centre for Integrative Ecology, Deakin University, Burwood, Australia, 4Biodiversity Division, Department of 
Environment, Land, Water & Planning, Melbourne, Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Nicholas Lloyd - What makes peatlands 
burn: a landscape-scale assessment of fire history in peatlands, November 26, 2021, 15:33 - 15:46 

Biography:  
I, Nicholas Lloyd, am a student at Charles Sturt University currently completing my honours year. I am 
interested in alpine and grasslands vegetation ecology and am intrigued by the significance of peatlands and 
their interaction with fire.  

High mountain peatlands are vegetation communities that historically rarely burnt. Over the last two 
decades, multiple landscape fires have impacted peatlands, burning some peatlands multiple times and/or 
at high severity. The extent of peatland burning, variability in severity and frequency of peatland fire, and 
the drivers of peatland fires are largely unknown. We ask: what is the recent fire frequency and severity of 
all peatlands? Does elevation, aspect, slope, bog size, and surrounding vegetation influence the likelihood of 
individual peatlands being burnt or how severe the fire is? We conducted a landscape-scale assessment of 
fire history on all Victorian montane, sub-alpine and alpine peatland bogs. To quantify fire frequency, all 
fires recorded between 1940 and 2020 were overlayed onto a peatland bog layer to determine fire 
occurrence on individual bogs. Bogs were classified into five categories according to their fire frequency 
(unburnt, burnt once, burnt twice, burnt three times, and burnt four times or more). Fire severity impacts 
on peatlands was also estimated for the 2019/2020 fires using six fire severity classes. To determine 
variables which influence fire occurrence, frequency, and severity, we explored several explanatory 
variables including elevation, aspect, slope, bog size, and surrounding vegetation type. This study aims to 
better understand how recent landscape-scale fires have impacted peatland communities, and the key 
drivers underpinning this susceptibility.



 

Does context matter? Drivers of microbat distributions in fragmented, 
fire-prone landscapes 
Ms Amanda Lo Cascio1, Dr Kyle  Armstrong2, Dr Julian  Di Stefano3, Dr Sabine  Kasel4, Dr Luke Kelly1, Dr Holly 
Sitters3 

1The University of Melbourne, Parkville, Australia, 2The University of Adelaide, Adelaide, Australia , 3The University of 
Melbourne, Creswick, Australia, 4The University of Melbourne, Burnley, Australia 

FOREST RESTORATION AND RECOVERY - Amanda Lo Cascio - Does context matter? Drivers of microbat 
distributions in fragmented, fire-prone landscapes, November 23, 2021, 17:07 - 17:12 

Biography:  
Amanda is PhD candidate in the School of Ecosystem and Forest Sciences. Her research focuses on the 
distribution and ecology of microbats in stringy-bark woodlands of Victoria.  

In many fire-prone ecosystems prescribed burning is used for ecological management. However, there are 
clear gaps in knowledge about the capacity of prescribed burning to achieve biodiversity conservation goals 
in already fragmented landscapes. Variation in the availability of resources due to disturbance create 
opportunities for different suites of species.  The functional traits of species utilising those resources should 
direct the response to ecological disturbances such as fire and fragmentation because they determine how 
an organism interacts with their environment.  
 
To understand how disturbance regime, habitat structure, and site-scale variability influence species 
community structure, we examined the effect of prescribed burning on a microbat assemblage across fire-
prone and fragmented landscapes. We surveyed microbats using acoustic monitoring (138 sites) and harp- 
and mist-net trapping at (141 sites), in southwestern Victoria and south-eastern South Australia. Sites were 
selected to represent the variation in time since fire and habitat connectivity. We collected and analysed 
687,377 acoustic recordings containing 4,825,669 calls from 13 species using a combination of machine 
learning and manual post-validation models.  
 
Our study revealed new insights into how landscape context and disturbance history interact to affect 
microbat community composition and structure. 



 

REMOTE SENSING IN ECOLOGY (2) - Naima Andrea Lopez - Identification 
of the southernmost aggregation of juvenile scalloped hammerheads 
(Sphyrna lewini) in Australia 
Ms Naima Andrea López1, Dr. Rory B.  McAuley2, Prof. Jessica J. Meeuwig1 

1Marine Futures Lab, School of Biological Sciences, University of Western Australia, Crawley, 6009, Australia, 2School of 
Biological Sciences, University of Western Australia, Crawley, 6009, Australia 

REMOTE SENSING IN ECOLOGY - Naima Andrea Lopez - Identification of the southernmost aggregation of 
juvenile scalloped hammerheads (Sphyrna lewini) in Australia, November 25, 2021, 15:32 - 15:37 

Biography:  
Naima Andrea López, PhD candidate at the University of Western Australia. My research focuses on the 
spatial and temporal ecology of oceanic sharks using non-invasive methodologies (drones and BRUVS) to 
understand the role marine protected areas play in their conservation. 

Scalloped hammerheads (Sphyrna lewini) occur in tropical to subtropical waters across all ocean basins and 
are globally assessed as Critically Endangered by the International Union for the Conservation of Nature 
and, in Australia, as conservation dependent. In Australia, scalloped hammerheads occur from Sydney, New 
South Wales (34° S; 151° E), around the north coast to Geographe Bay, Western Australia (33° S; 115° E), but 
are rarely recorded south of the Houtman Abrolhos Islands (28° S; 113° E). We report a recurrent 
aggregation of juvenile scalloped hammerheads within the Shoalwater Islands Marine Park (32° S; 115° E), 
440 km south of the Houtman Abrolhos Islands, observed from drone footage collected during the 2019 and 
2020 Austral summer seasons. Using aerial drones, a non-invasive technology to identify, monitor and 
measure individuals, we documented the presence of scalloped hammerheads from November to February, 
ranging in numbers from 1 to 62. Lengths ranged from 1.08 to 1.84 m total length, with a mean of 1.49 m 
(S.E. 0.02). Based on these size ranges, individuals are a mix of juvenile and subadults. Identification of 
aggregation sites, particularly those close to urban areas, is central to manage the interaction of the species 
with fisheries and other anthropogenic pressures. Our research demonstrates the potential of drones as a 
non-invasive method to study hammerheads in shallow coastal areas. These new records challenge previous 
understanding of the distributional range of juveniles of this Critically Endangered species and prompt 
questions about the adequacy of current protection measures. 



 

Blue carbon to support restoration of tidal wetlands 
Professor Catherine Lovelock1 

1The University Of Queensland, St Lucia, Australia 

TAILORED RESTORATION RESPONSE: PREDICTIONS AND GUIDELINES FOR COASTAL WETLAND RENEWAL 
USING ECOLOGICAL THEORY AND DATA - Catherine Lovelock - Blue carbon to support restoration of tidal 

wetlands, November 23, 2021, 11:28 - 11:38 

Biography:  
Cath Lovelock is an ARC Laureate Fellow whose research focuses on the impacts of climate change on coastal 
wetlands and on the role of coastal ecosystems in mitigating climate change, or blue carbon.  

The development and refinement of methods for estimating carbon abatement from coastal wetland 
restoration and rehabilitation can encourage uptake of restoration projects for their ecosystem services, 
including those of climate change mitigation, or Blue Carbon, and adaptation. The Clean Energy Regulator 
(CER, Australian Government) has recently developed a Blue Carbon method, where Australia carbon credits 
may be earned for coastal wetland establishment through the introduction of tides onto landscapes where 
tidal flows have been prevented or modified. In this presentation I will describe the blue carbon method 
and the science of the carbon abatement model that estimates the net carbon abatement following the 
introduction of tides and the establishment of coastal wetland vegetation.  The CER Blue Carbon method is 
one of the first methods available globally for carbon accounting in coastal wetlands and is an important 
step in generating carbon finance to support coastal wetland restoration and rehabilitation in Australia. 



 

Linking land cover change to land and ecosystem accounts 
Professor Richard Lucas1 

1Aberystwyth University, Aberystwyth, United Kingdom 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN ASTRALIA - Richard Lucas - Linking land 
cover change to land and ecosystem accounts, November 23, 2021, 15:16 - 15:21 

Biography:  
Professor Richard Lucas (B.Sc. Biology and Geography, Ph.D; University of Bristol) has expertise in quantifying 
and understanding the response of terrestrial and coastal ecosystems and environments to change through 
integration of Earth observation data. 

Environmental-economic accounts require spatial information on the changing extent of different land 
covers and their characteristics over time.   Focusing on Australia, we show how environmental descriptors 
retrieved or classified from Earth observation data can be used to generate classifications of land cover at 
local to national levels that are independent of scale and time if consistent units or categories are used.  
Both the environmental descriptors and land cover classes can then be compared between different time-
separated periods to accumulate evidence for develop change categories, with these defined using a 
combination of impacts and pressures associated within the well-known Drivers-Pressures-States-Impacts-
Response (DPSIR) framework. Over 230 change categories have been listed, with these being globally 
relevant.  For each, sources of evidence are obtained largely from different sources, including Earth 
observation data, climate measurements, biodiversity records and land management information.   The 
change categories can be used to describe single natural events or processes or human activities leading to 
change, and can also be combined to describe those occurring simultaneously or sequentially.   The change 
categories link to state and transition conceptual and simulation models that describe the time-varying 
transitions within and between reference and modified ecosystems in Australia.   As the evidence used to 
discern the change categories is based on consistently-defined environmental descriptors, these can be 
translated to numerical values to support national ecosystem accounting for multiple years.   The 
presentation conveys the concepts and case studies that highlight the application of the approach.



 

Reduced model complexity for tracking savanna tree biomass with 
terrestrial LiDAR 
Ms Linda Luck1,2, Dr Lindsay Hutley1, Dr Shaun Levick2, Dr Kim Claders3 

1Charles Darwn University, Casuarina, Australia, 2Commonwealth Scientific and Industrial Research Organisation, 
Berrimah, Australia, 3Ghent University, Gent, Belgium 

REMOTE SENSING IN ECOLOGY - Linda Luck - Reduced model complexity for tracking savanna tree biomass 
with terrestrial LiDAR, November 25, 2021, 12:32 - 12:37 

Biography:  
Linda is a PhD candidate at the Research Institute for the Environment and Livelihoods (RIEL) at Charles 
Darwin University and the CSIRO. She has a Bachelors degree in Environmental Science with 1st class Honours. 

Quantifying above-ground woody biomass (AGB) has long been a challenge in highly dynamic tropical 
savannas. The suitability of traditional DBH-based approaches is limited by strong variability in tree 
architecture driven by disturbance regimes including fire, storm and termite damage.  
 
Advances in terrestrial LiDAR remote sensing (TLS) now allow us to build detailed 3D representations of 
individual trees and saplings. Metrics such as tree height, architecture and volume can be derived at a 
precision previously unobtainable. TLS also allows for a volumetric approach for estimating individual tree 
volume as a function of AGB which is highly sensitive to variability in tree architecture. However, TLS data 
has a limited spatial footprint (hectares) and processing of LiDAR data at this scale is currently 
computationally expensive.  
 
We investigate how LiDAR data can be used to monitor spatiotemporal variability in AGB of a tropical 
savanna, and how computational complexity can be reduced. We use highly accurate but computationally 
expensive Quantitative Structure Models (QSM) to validate results from less complex models based on 
voxels, convex hulls and alpha shapes. Results indicate that simplified models have similar predictive power 
to the QSM for metrics relevant for predicting tree volume. This enables more ecologically robust tree 
population surveys at the plot scale. In addition, our results can be used to streamline data processing for 
ecological applications and the calibration of airborne LiDAR surveys of larger areas. At these larger scales, 
and as this technology develops, the use of LiDAR can transform ecosystem monitoring and carbon 
accounting.



 

Two-way learnings for conservation in a global biodiversity hotspot 
Dr Alison Lullfitz1, Ms Shandell Cummings1 

1University Of Western Australia, Albany, Australia 

INDIGENOUS ECOLOGICAL KNOWLEDGE SYMPOSIUM - Alison Lullfitz and Shandell Cummings - Two-way 
learnings for conservation in a global biodiversity hotspot, November 23, 2021, 12:24 - 12:37 

Biography:  
Merningar woman, Shandell Cummings has lived on country all her life. She has learned traditional 
knowledge from her Merningar mother and has a BA (Anthropology and Indigenous Studies). Shandell 
proactively shares her Noongar knowledge through wide-ranging paid and voluntary positions.  
 
After 20 years of biodiversity conservation work, Alison  completed a PhD in 2019, closely collaborating with 
Noongar/Nyungar Elders to explore influences of traditional cultural practices on southwest Australia floristic 
patterns. She now teaches and researches in conservation biology at UWA 

Despite occasional wins, we are still losing a global battle to protect our biological assets. This is no more 
exemplified anywhere than in botanically-rich southwestern Australia. That southwest Australia’s rich flora 
remains following tens of thousands of years of human occupation is testament to sophisticated 
custodianship of its Noongar traditional owners.  Extensive post-colonial land clearing has caused immense 
damage to Noongar culture and people and has led to recognition of southwestern Australia as a global 
biodiversity hotspot. Despite such losses, a rich traditional knowledge of Country remains post-colonially 
among some Noongar families. Under the guidance of Noongar Elders, we have been combining such oral 
history tradition with western scientific expertise to explore new, collaborative ways to halt declining 
biodiversity and revitalise connections to Country. In particular, we have been collaborating to understand 
landscape- and species-scale patterns in Noongar lifeways and management of Country to improve 
prospects for southwest Australian flora conservation. Through exploration of traditional knowledge of 
landscapes and vegetation communities, as well as ethnobiological knowledge of individual species (eg. 
Platysace deflexa, Stypandra glauca) we have drawn some insights for contemporary conservation efforts. 
We share several of these here, and suggest that further on-country collaborations will continue to identify 
ways to strengthen conservation efforts while maintaining traditional knowledge and cultural connection 
through targeted, landscape specific management activities.



 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING 
– ROAD TO RECOVERY (1) - Sarah Luxton - Comparison of intuitive and 
numerical classification: a case study from the Northern Territory 
Dr Sarah Luxton1, Dr Donna Lewis1, Dr  John Patykowski1, Ms Alice Duong1, Mr Peter  Jobson1, Dr Catherine 
Nano1, Mr Nick Cuff1 

1Department Of Environment, Parks and Water Security, Darwin, Australia 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Sarah 
Luxton - Comparison of intuitive and numerical classification: a case study from the Northern Territory, 

November 26, 2021, 12:18 - 12:31 

Biography:  
Sarah Luxton is a Terrestrial Ecologist with the Department of Environment, Parks and Water Security. Sarah 
recently moved to the Top End after finishing her PhD in vegetation science at Curtin University. Sarah's 
expertise includes vegetation classification, mapping and modelling. 

Numerical and intuitive vegetation classification are important complements when mapping the vast and 
remote regions of semi-arid Northern Australia. The intuitive definition of community types is historical and 
well-grounded in the expertise of local practitioners however, numerical methods provide a mechanism to 
formalise the definition of units, improving the repeatability and consistency of classifications. To 
investigate how well intuitively vs numerically derived community units align, vegetation plot data for the 
Sturt Plateau bioregion (1383 plots) was extracted from the Northern Territory Vegetation Site Database 
and analysed using hierarchical, agglomerative clustering in R (Bray Curtis Index, UPGMA clustering). Results 
were evaluated using silhouette width and indicator species analysis, and the classification cut at three 
levels of the hierarchy (350, 120 and 50 groups). Each level was then compared to 120 preliminary Definitive 
Vegetation Types (DVT) that have been mapped for the study area, which are verified representative 
examples of vegetation communities compiled from published and unpublished surveys. Initial results show 
congruence between the typologies (e.g. the high occurrence of Corymbia dichromophloia and Acacia 
shirleyi woodlands across the plateau), with further work expected to highlight potential new communities. 
Overall, this presentation will demonstrate how numerical analysis can be used to validate intuitively-
derived classifications, and provide a basis for defining new community types in the rangelands of northern 
Australia. 



 

Using Conservation Detection Dogs in the battle against invasive aquatic 
weeds 
Ms Tracy Lyten1 

1Skylos Ecology Pty Ltd, Ballarat, Australia 

OPEN FORUM: INVASIVE SPECIES - Tracy Lyten - Using Conservation Detection Dogs in the battle against 
invasive aquatic weeds, November 23, 2021, 14:41 - 14:54 

Biography:  
After 15 years working in Parks Victoria and NSW Parks & Wildlife, Tracy now specialises in environmental 
monitoring with Conservation Detection Dogs. Tracy designs and delivers on forestry, wind farm, biosecurity, 
and predator control programs accross Victoria and NSW. 

Conservation Detection Dogs (CDDs) are an increasingly employed tool in the conservation sector due to 
their extensive and sensitive olfactory capabilities, their effectiveness in covering large areas of difficult 
terrain, and their ability to foster community engagement with environmental issues. Currently in Victoria, 
biosecurity programs are harnessing these traits to locate and map invasive weed species, such as Spartina 
anglica and the alligator weed, Alternanthera philoxeroides.  
S. anglica is a rapidly-spreading, highly successful grass species introduced from Europe in the 1920s to 
prevent shoreline erosion. However, it now poses a serious threat to estuarine habitats and tidal flows, and 
threatens the persistence of migratory birds. Similarly, alligator weed is an aggressive introduced plant that 
has invaded Australia’s waterways, wetlands, and floodplains. It grows both terrestrially and aquatically and 
reproduces vegetatively from small fragments, making it difficult to manage and detect. Both weeds grow 
as mat-like structures that out-compete native aquatic species, restrict light penetration, and ultimately 
cause anaerobic water conditions, and are thus both considered major economic and environmental 
threats.  
Skylos Ecology works with highly trained detection dog teams to provide adaptive detection solutions for 
environmental projects spanning the agriculture, biosecurity, and conservation sectors. In this short talk, we 
discuss how our dogs are assisting S. anglica and A. philoxeroides eradication efforts by locating incursion 
sites previously unknown to land managers. This further highlights the power of utilising CDDs in 
environmental projects, and illustrates the potential of CDDs in invasive weed eradication programs, 
particularly in mapping newly-established weed sites.



 

What are the implications of liana-rattan-tree competition on forest 
recovery from disturbance? 
Miss Emma Mackintosh 
 

FOREST RESTORATION AND RECOVERY - Emma Mackintosh - What are the implications of liana-rattan-tree 
competition on forest recovery from disturbance?, November 23, 2021, 16:28 - 16:41 

Globally, very little forest remains untouched by disturbance. It is vital we research the dynamics of 
disturbed forests, so we understand how to facilitate recovery, restoring biodiversity and the carbon sink. In 
the tropics, conditions associated with disturbance favour the proliferation of lianas (woody vines), which 
compete with trees. Accordingly, most previous findings demonstrate that proliferating lianas reduce tree 
growth and recruitment, hence impeding forest recovery. Conversely, lianas may have a positive effect on 
recovery through a “bandage effect”, maintaining understorey microclimate and protecting saplings from 
strong winds. We aim to better understand the conflicting influences of lianas in the Wet Tropics of North 
Queensland, forming the Australian component of the pantropical FoRCE experiment. Here, extensive 
disturbance since European settlement and recent cyclone damage, has resulted in many patches of 
rainforest dominated by lianas and rattan. We established permanent sample plots across a gradient of 
forest canopy disturbance, where we measured and identified all tree, liana and rattan stems >1cm 
diameter. Liana biomass was also destructively sampled for estimating productivity relative to trees, 
showing relatively straightforward prediction of biomass from diameter measurements alone. Our findings 
show an abundance of lianas and rattans in disturbed forests, with negative correlation between these two 
secondary plant guilds. Liana/rattan dominance was however lower than open canopy areas in other 
tropical regions, with uncertain implications for tree growth to be determined in our next period of 
sampling. The findings are revealing fundamental new information on the functional response of rainforests 
to disturbance, and we are also working with practitioners regarding the practical implications for liana-
cutting as a management tool for forest recovery.



 

Temperate forest estates and big burn histories: fuel and fire 
reconstruction on Gunaikurnai Country, Victoria 
Miss Harriet Magee1, Dr Simon Connor2, Dr Michela Mariani3, Dr Yoshi Maezumi4, Associate Professor 
Michael-Shawn Fletcher1, Ms Patricia Gadd5, GunaiKurnai Land and Waters Aboriginal Corporation6 

1School of Geography, Earth and Atmospheric Sciences, University Of Melbourne, Melbourne, Australia, 2Archaeology and 
Natural History, Australian National University, Canberra, Australia, 3School of Geography, University of Nottingham, 
Notttingham, England, 4Institute of Biodiversity and Ecosystem Dynamics, University of Amsterdam, Amsterdam, 
Netherlands, 5Australian Nuclear Science and Technology (ANSTO), Lucas Heights, Australia, 6GunaiKurnai Land and 
Waters Aboriginal Corporation, Kalimna, Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Harriet Magee - Temperate forest 
estates and big burn histories: fuel and fire reconstruction on Gunaikurnai Country, Victoria, November 26, 

2021, 12:20 - 12:31 

Biography:  
Masters of Geography student at the University of Melboure, with an interest in the historic relationships 
between humans, fire and landscape change. Recently received the Showcase Award from Engineers Without 
Borders in 2020 for my Remote Fire Strategies project. 

In Southeast Australia, the Black Summer catastrophic burns of 2019-20 sparked political and academic 
discussions about how we manage fire in forest ecosystems. This debate has thrust the potential for 
Indigenous cultural burning in managing this estate. A combination of frontier warfare and massacres, 
cultural suppression and ‘wilderness’ ideologies have suppressed Aboriginal practices within the temperate 
forest estate and blinded settler attitudes to the key role that cultural burning has in managing Australian 
landscapes. Palaeoecological science has an important role to play in this debate by providing empirical data 
on the impacts of cultural burning to fuel and fire patterns before the British Invasion. This project seeks to 
empirically test whether catastrophic fires are a consequence of the cessation of cultural burning by 
Gunaikurnai following the British invasion and subsequent colonisation or whether they have always been 
an inherent feature of this forested landscape. 
  
My work focusses on a palaeoecological analysis (pollen, charcoal and geochemistry) on Gunaikurnai 
Country, near Point Hicks in East Gippsland. These sites are located within the Black Summer bushfire zone 
and are critically located to contribute to the conversation over how this landscape should be managed. I 
frame my research through the following questions: (1) Have the composition and the amount of fuels 
changed since the suppression of Aboriginal cultural burning? (2) Have fires become more frequent since 
the suppression of Aboriginal cultural burning? (3) Have fires become more intense since the suppression of 
Aboriginal cultural burning? 
  
 



 

Warming with temperature oscillation changing the thermal responses of 
pea aphids and their parasitoids 
Mrs Mukta Mala1 

1University of New England, Armidale, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Before commencing my Ph.D. research, I have completed a Master of Science in Organic Agriculture from the 
Wageningen University and Research, the Netherlands. Prior to this study, I completed my Bachelor of Science 
in Agriculture (Honours) Bangladesh Agricultural University 

Rearing insects at constant temperatures has been one of the cornerstones of entomological research over 
the past few decades; and insect responses to climate change, including interactions among trophic groups, 
have also been extensively tested using increased constant temperatures. However, the impacts of warming 
and fluctuating temperature regimes on the biology of host insects and their parasitoids and how they 
interact under this environment are not well understood. Variable environmental conditions should enable 
host insects and their parasitoids to perform more ‘naturally’ (as they have a period of recovery) compared 
to constant temperatures (where they do not have thermal recovery periods) and also impact on the 
host/parasitoid interactions. This present study assesses the impact of warming and oscillating temperature 
regimes on the pea aphid (Acyrthosiphon Pisum) development and reproduction. Furthermore, we 
investigate how these constant and variable temperatures can affect the interaction between pea aphid and 
parasitoid, Aphidius ervi. We use a controlled temperature of 25°C, four fluctuating temperature regimes 
(increased by +0°C, +2°C, +4°C and +5°C from field-recorded, diurnally fluctuating base temperatures) and 
four constant temperature (19°C, 21°C, 23°C, and 24°C) as treatments. Fluctuating temperature regimes 
significantly increase the total lifespan of pea aphids. Nymphal period, adult longevity, fecundity, total days 
of survival were increased in fluctuating temperature compared to constant temperature treatments. And 
in host-parasitoid interaction, mummy production is higher in the base + 0°C regime than in other 
treatments. Whereas warming have deleterious effects on pea aphids demography as well as parasitoid 
success and mummy production.



 

Effects of farm dams on frog biodiversity and carbon cycles 
Dr Martino Malerba1, Prof Peter Macreadie1, Dr Nicholas Wright2, Dr Nayyar Zaidi1, Dr Asef Nazari1, Dr Jodi 
Rowley3, Professor Don Driscoll1 

1Deakin University, Burwood, Australia, 2WA Department of Primary Industries and Regional Development, South Perth, 
Australia, 3Australian Museum, Darlinghurst, Australia 

REMOTE SENSING IN ECOLOGY - Martino Malerba - Effects of farm dams on frog biodiversity and carbon 
cycles, November 25, 2021, 17:14 - 17:19 

Biography:  
Dr Malerba is an ecologist and evolutionary biologist. His research focuses on understanding the mechanisms 
shaping biological communities across various scales. He is a Postdoctoral Fellow at Deakin University 
studying the effects of farm dams on the environment. 

Farm dams are an ideal habitat for water-bound organisms, such as frogs, particularly in the second driest 
continent on Earth (Australia). Thus, the growing number of farm dams built across rural Australia is likely to 
influence frog dispersion and connectivity. But the evidence is scarce and limited to small areas or few 
species. 
 
Deakin University’s Blue Carbon Lab recently launched AusDams.org – the first remote sensing program for 
mapping Australian farm dams and their effects on the environment (Malerba et al. 2021, Remote Sensing). 
 
Deakin University is now collaborating with the Australian Museum to develop an Australia-wide 
assessment on the effects of farm dams on frog species. We will do so by merging data from two national 
databases: AusDams.org on farm dams (N = 1.75 million) and Australian Museum’s FrogID on frog diversity, 
distributions, and breeding habitats (N = 354,160). 
 
In this talk, I will address several fundamental questions on the ecological and environmental effects of 
Australian farm dams, including: 
(1) What are the effects of farm dams on frog biodiversity? 
(2) How are frog communities in farm dams affected by water fluctuations, nearby roads, land use, or the 
surrounding vegetation? 
(3) Are farm dams becoming a less reliable “oasis” for species under global warming? 
(4) What are the effects of farm dams on carbon cycles? 



 

Biological bulldozer meets ecosystem engineer: effects of Phytophthora 
dieback on quenda habitat and foraging activities 
Mr Tom Mansfield1 

1Murdoch University, Murdoch, Australia 

OPEN FORUM: PATHOGENS AND PARASITES - Tom Mansfield - Biological bulldozer meets ecosystem 
engineer: effects of Phytophthora dieback on quenda habitat and foraging activities, November 25, 2021, 

15:22 - 15:27 

Biography:  
Tom Mansfield is undertaking a PhD in ecology at Murdoch University. His research focuses on the effects of 
Phytophthora dieback on bandicoot habitats, fungal food sources and bandicoot activities. Tom has spoken at 
multiple ecological conferences in Western Australia. 

Aims: Phytophthora cinnamomi indefinitely alters jarrah forest understory in south-western Australia, 
potentially impacting the habitat of quenda (Isoodon fusciventer). Quendas rely on dense-shrubby 
understory for cover while foraging and moving, and particularly Xanthorrhoea preissii (grasstrees) for 
nesting. However, it is unknown to what extent P. cinnamomi impacts habitat commonly associated with 
quenda activities. We investigated how P. cinnamomi alters quenda habitat and foraging activities. 
 
Methods: Five urban reserves with large P. cinnamomi infestations (> 5 ha) were selected for investigation. 
Two jarrah forest vegetation types were sampled. Transects extending 45 m into infestations, with a 15 m 
buffer, were used to measure flora communities, ground cover, X. preissii densities and skirt parameters, 
and quenda digging densities. 
 
Results: Shrub and subshrub abundances decreased with infestation, while herb and graminoid abundances 
increased. This was reflected in community compositions, where multiple species of shrub and subshrub 
were not present within infested areas. Consequently, plant cover also decreased within infested areas. 
Community compositions experienced larger variation between infested samples. Total grasstree densities 
significantly decreased, as did habitable grasstree densities, but by a small amount. Quenda diggings 
decreased with infestation. 
 
Conclusion: A lack of shrub cover used for movement may result in quenda spending less time in infested 
areas, which is supported by decreased foraging activity. The decrease in habitable grass trees could mean 
that quenda have less nesting habitat at least 45 m into infestations. The impact of P. cinnamomi on habitat 
and foraging activity suggests that quenda may prefer uninfested areas. 



 

Can ecological restoration restore health and wellbeing in rural 
communities? 
Dr Pauline Marsh1, Mr Todd Dudley, Dr Emily Flies1, Dr Dave Kendal1, Mr Stuart Aukland1 

1Pauline Marsh, Locked Bag 103, Liverpool Street, Australia 

PRACTITIONERS COLLABORATING TO RESTORE AND REWILD LANDSCAPES - Pauline Marsh and Todd Dudley - 
Can ecological restoration restore health and wellbeing in rural communities?, November 22, 2021, 12:09 - 

12:22 

Biography:  
Pauline is an interdisciplinary, rural health geographer with the Centre for Rural Health, UTAS. She explores 
innovative, sustainable health-enabling environments for people and communities in areas of social and 
environmental disadvantage who face multiple barriers to good health.   
 

Ecological degradation is a contributing factor to many public health problems. Despite growing recognition 
of the relationships between eco-restoration of natural areas and benefits to human health, knowledge 
gaps persist related to health and wellbeing benefits in rural communities. It is widely accepted that rural 
communities experience unique issues and challenges associated with geographic isolation and lack of 
educational, training and employment opportunities.  Rural health inequities are generally linked to these 
socio-economic and cultural conditions, added to which are limited health services – all of which result in 
poorer physical and mental health outcomes. Innovative solutions are needed to address these intractable 
problems, and particularly ones that mobilise the health assets of rural locations: access to fresh air, space 
to move, engagement with nature, and opportunities for genuine social connections. Eco-restoration 
activities have potential to deliver these benefits, while improving the ecological health of degraded rural 
areas.   
 
This presentation reports on a small project from NE Tasmania, where for over 20 years people have been 
involved in eco-restoration activities. The ecological benefits of this work have been evaluated and well-
documented: the impacts on human health and wellbeing, however, have not. Using data from interviews 
with eco-restoration workers and local health practitioners we discuss the findings and how potential 
benefits from partnerships between eco-restoration and the rural workforce, paid work and training, 
economic security of participants and regions, and higher quality ecological restoration impact health and 
wellbeing in rural communities. 



 

Essential science advances for effective restoration of the world’s forest 
landscapes 
Associate Professor Andrew Marshall1, Associate Professor Marion Pfeifer, Dr Sarobidy Rakotonarivo, Dr 
Catherine Waite1, Dr Lindsay Banin, Professor Robin Chazdon1 

1University of the Sunshine Coast, Sippy Downs, Australia 

FOREST RESTORATION AND RECOVERY - Andrew Marshall - Essential science advances for effective 
restoration of the world’s forest landscapes, November 23, 2021, 16:15 - 16:28 

Biography:  
Andy is an ARC Future Fellow, working to improve scientific understanding regarding how to manage 
ecosystems and threatened species for the benefit of nature and people. He holds Associate Professor 
positions at two universities, and directs a charity, Reforest Africa. 

Despite their critical importance for biodiversity, carbon sequestration and national economies, the world’s 
forests are under continuing threat. Furthermore, there are significant knowledge gaps for solving and 
reversing this potentially catastrophic trend. Inspired by the UN Decade on Ecosystem Restoration and an 
imminent Theme Issue in Philosophical Transactions of the Royal Society, Series B, we here collate the views 
of scientists on the sixteen essential science advances that will help achieve global goals for forest 
restoration. The advances were identified from consideration of the components of a typical adaptive 
management cycle, determining where science can help practitioners, and where knowledge is most 
needed. The advances are ranked according to their importance for nature and people, potential scale of 
impact, and on their achievability. The advances comprise scientific contributions towards understanding 
restoration methods, planning and environmental and socio-economic determinants of success. In 
particular, the highest priority advances include 1-identifying and predicting site-specific socio-economic 
solutions for solving restoration challenges, and 2-working with stakeholders to determine where and what 
ecosystems and species should be restored under different objectives. In considering the advances we also 
found disparity in the relative biases between the literature and practical application of forest restoration, 
with little evidence of truly holistic approaches or practitioner collaboration in science. We therefore call for 
greater collaboration and consideration of both biological and socio-economic implications, of both 
scientific and practical decisions, regardless of the initial incentives.



 

De-colonising science through co-teaching consilience 
Dr Leanda Mason1, Rae-Lee Warner1, Dr Reva Remiah1 

1Curtin University, Perth, Australia 

RENEWAL OR REIMAGINATION? WHAT WE LEARNED TEACHING ECOLOGY IN UNUSUAL TIMES - Leanda 
Mason - De-colonising science through co-teaching consilience, November 25, 2021, 15:22 - 15:27 

Biography:  
Leanda was awarded a PhD 'Living on burrowed time; trapdoor spider of Perth' in 2019 and now a Lecturer at 
the Centre for Aboriginal Studies. Often seen bushwalking whilst only staring at the ground, talking about 
spiders, and making puns. 

History of western science during colonisation is often confronting from a modern perspective due to 
blatant racism. Since colonialism formally ending between 1945 - 1960, scientific expertise is more often 
recognised globally from diverse ethnicities, and particularly First Nation peoples. However, former imperial 
nations continue to self-perpetuate superiority over most once-colonised countries in terms of scientific 
study. Neo-colonialism occurs through coded language such as ‘excellence in science and technology', 
university rankings or metrics often favouring western institutions, and academic journals dominated by 
historically colonised and western European countries. Framing scientific development in this way 
perpetuates the view of reliance on western science for expertise and financial aid. Research autonomy 
within countries from First Nations peoples is compromised, and where collaboration does occur, western 
scientists do not acknowledge local scientists as co-authors. Mistrust in future collaboration for scientific 
practice often follows due to a lack of acknowledgement, and furthers underrepresentation of non-white 
scientists. For student scientists, a curriculum where their intersectionality is not visible is not only 
discouraging for future career prospects, but furthers neo-colonialism socio-cultural constructs. Education is 
a powerful tool that may assist in dismantling neo-colonial rhetoric moving forwards. But first, science 
educators must assist students in de-constructing neo-colonism influences.



 

Multiple disturbance in upland swamps: top-down and bottom-up 
controls on primary productivity and species composition 
Dr Tanya Mason1,2, Dr Gordana Popovic1, Professor David Keith1,2 

1UNSW Sydney, Kensington, Australia, 2Department of Planning, Industry and Environment, Lidcombe, Australia 

TAILORED RESTORATION RESPONSE: PREDICTIONS AND GUIDELINES FOR COASTAL WETLAND RENEWAL 
USING ECOLOGICAL THEORY AND DATA - Tanya Mason - Multiple disturbance in upland swamps: top-down 

and bottom-up controls on primary productivity and species composition, November 23, 2021, 12:04 - 12:17 

Biography:  
Tanya Mason is a Research Fellow at UNSW and a Senior Scientist at the Department of Planning, Industry 
and Environment. She is a community plant ecologist with particular interest in long term vegetation 
dynamics, disturbance ecology and invasion ecology. 

Upland swamps are groundwater-dependent and fire-prone ecosystems. Underground longwall mining may 
disrupt surface and groundwater flows and dewater swamp ecosystems. While fire is a recurring 
disturbance, when compounded with underground mining, it may facilitate permanent community 
transitions. A dearth of ecological data and temporal lags have hampered our ability to predict risks 
associated with multiple disturbance in upland swamp plant communities. We collected intact soil sods 
(150mm diameter and 250 mm depth) from the wettest sub-communities (ti-tree thicket and cyperoid 
heath) of four undisturbed swamp sites. We transferred the sods to a glasshouse and established three 
different soil moisture treatments to simulate undermined, intermediate and natural (low, intermediate, 
high) water resources. After 18 months of the hydrological treatment, we simulated a fire event by 
sequentially applying biomass removal (clipping), heat and smoke to half of the sods. The low water 
treatment recorded the highest mean soil temperatures during the fire simulation. We monitored species 
composition and used allometric equations to non-destructively estimate species biomass over a 3.5-year 
time frame. Early results indicate that sods in the low water treatment have lower biomass and different 
species composition compared with intermediate and high water treatments. Fire disturbance compounds 
water limitations in swamp community expression. The research will inform catchment planning, mine 
design, fire management and climate adaptation strategies for conservation of groundwater-dependent 
ecosystems and identify potential alternative states for undermined and fire-affected swamps.



 

Managing for biodiversity outcomes in degraded urban streams 
Dr Paul Maxwell1, Ryan Davis2, Natalie Baker2, Tony Weber3 

1EcoFutures Consulting, Fortitude Valley, Australia, 2Brisbane City Council, Brisbane , Australia, 3Alluvium Consulting 
Australia, Fortitude Valley, Australia 

OPEN FORUM: URBAN ECOLOGY - Paul Maxwell - Managing for biodiversity outcomes in degraded urban 
streams, November 23, 2021, 16:54 - 17:07 

Biography:  
Paul is a coastal ecologist and natural resource management specialist with over 20 years of working for state 
government, universities and not-for-profit organisations. He holds a position as an Adjunct Associate 
Professor at the University of Queensland. 

Urban waterways in big cities are typically degraded and heavily modified, with the legacy of hard lined 
engineered solutions and removal of habitat over many years leading to altered flow patterns and 
significantly reduced biodiversity. However, as urban waterways are often touted as having considerable 
potential benefits as accessible green space opportunities for local communities, some local governments 
are looking for better ways to manage their urban streams to maximise their potential to support plants and 
animals. The project aimed to assist the Brisbane City Council in developing a management and restoration 
strategy to maximise biodiversity outcomes in urban streams. We collated and analysed 15 years of fish 
community data from 28 waterways around Brisbane to understand the patterns and trends over time and 
within and between streams. We then ran statistical models that allowed us to split each stream into one of 
four stream types from natural to highly modified and identify the key drivers of fish community structure in 
each category. The drivers of fish community differed between the stream types which necessitates a 
different management approach for each. This has led to the establishment of management principles 
intended to maximise biodiversity for each of the different stream types which will ultimately lead to 
improving the resilience and services associated with Brisbane's urban waterways.  
 



 

Drone-acquired thermal imagery as an effective tool for the management 
and conservation of flying-fox colonies 
Ms Eliane McCarthy1,2, Dr John Martin1,2,3, Associate Professor Matthias Boer1, Associate Professor Justin 
Welbergen1 

1Western Sydney University, Richmond, Australia, 2The University of Sydney, Sydney, Australia, 3Taronga Conservation 
Society, Mosman, Australia 

REMOTE SENSING IN ECOLOGY - Eliane McCarthy - Drone-acquired thermal imagery as an effective tool for 
the management and conservation of flying-fox colonies, November 25, 2021, 14:48 - 15:01 

Biography:  
Recently completed a Master of Research at Western Sydney University, studying the utility of thermal drones 
for monitoring flying-foxes. Currently a PhD student at The University of Sydney, studying the movement, 
genetics and behaviour of deer in the Australian alps. 

Accurate and precise monitoring practices are key for effective wildlife conservation management because 
they provide reliable estimates of spatiotemporal changes in species abundance, on which sound decision-
making can be based. Advancements in drone and satellite technology are providing new standards for 
survey accuracy and precision and have great potential for enhancing population monitoring of numerous 
difficult-to-survey species. Flying-foxes (Pteropus spp.) roost in colonies of up to many thousands in trees 
where they are difficult to census accurately by human observers. 
 
We developed a method of using drone-acquired thermal orthomosaics to monitor the abundance of grey-
headed flying-foxes in their roosts, and demonstrate that with this method, flying-foxes can be counted 
with high accuracy and precision. We assessed the accuracy and precision of this new method and 
evaluated the performance of four semi-automated methods for counting flying-foxes in thermal 
orthomosaics, including machine learning and Computer Vision (CV) methods. We then assessed the 
performance of traditional whole colony ground counts against counts derived from drone-acquired 
thermal orthomosaics. Counts derived from thermal orthomosaics tended to be approximately twice as high 
as those from ground counting methods, indicating that traditional counting methods underestimate true 
population sizes by substantial margins.  
 
Finally, we demonstrate the use of drone-acquired thermal imagery for mapping colony roosting density, 
roost area occupied, and how these change through time. Our results show that drone-based monitoring 
yields reliable information on flying-fox abundance, and thus incorporating this new method into current 
monitoring practices would enable conservation practitioners to respond more effectively to population 
declines.



 

Using hierarchical models to compare the sensitivity of metabarcoding 
and qPCR for eDNA detection 
Ms Emily McColl-Gausden1, Dr Andrew Weeks1,2, Mr Josh Griffiths2, Dr Sue Song2, Dr Rachael Impey2, Dr Reid 
Tingley3 

1The University Of Melbourne, Parkville, Australia, 2EnviroDNA Pty Ltd, Parkville, Australia, 3Monash University, Clayton, 
Australia 

ADVANCES IN GENOMICS FOR ECOLOGY - Emily McColl-Gausden - Using hierarchical models to compare the 
sensitivity of metabarcoding and qPCR for eDNA detection, November 26, 2021, 11:41 - 11:54 

Biography:  
I am a PhD student in the Quantitative and Applied Ecology group at The University of Melbourne. I am 
examining how environmental DNA can be used to gather large scale data and am interested in the 
effectiveness of novel technologies. 

Environmental DNA (eDNA) sampling—the detection of intra- or extra-cellular DNA in environmental 
samples—is a rapid and sensitive survey method for detecting species. The two main detection methods 
used on eDNA samples target either single- or multiple species. Single-species detection methods (typically 
based on PCR or LAMP) have been shown to be more sensitive for detecting target species than multi-
species detection methods such as metabarcoding. However, previous studies have generally only 
compared these two eDNA detection appoaches for a single target species, and have used different 
methodological and statistical approaches. Here we present a comparison of single- and multi-species eDNA 
detection methods, drawing on two published case studies (one fish, one amphibian) and two new 
extensive datasets on a freshwater mammal (the platypus). To ensure consistent conclusions regarding the 
sensitivity of each method, we use the same hierarchical site occupancy-detection model for each dataset, 
incorporating uncertainty at the site, water sample, and technical replicate level. We find that the 
difference in sensitivity of single- and multi-species detection methods varies depending on methodological 
decisions about what constitutes a true positive detection (i.e., qPCR and metabarcoding thresholds). 
Nonetheless, overall, qPCR achieved higher detection probabilities across species and datasets with an 
average increase of 36 %. The decision as to which eDNA detection method to use should always be 
influenced by the study aims, but our results suggest that single-species detection methods based on qPCR 
may be preferable when the aim is to achieve a high detection probability for target species. 



 

The fuel-climate-fire conundrum: How will fire regimes change in 
temperate Australian ecosystems? 
Miss Sarah McColl-Gausden1, A/Prof Lauren Bennett1, Mr Dan Ababei1, Dr Hamish Clarke2, Prof Trent 
Penman1 

1The University Of Melbourne, Melbourne, Australia, 2University of Wollongong, Wollongong, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Sarah McColl-Gausden - The fuel-climate-fire 

conundrum: How will fire regimes change in temperate Australian ecosystems?, November 25, 2021, 11:41 - 
11:54 

Biography:  
Sarah is a PhD candidate in the Bushfire Behaviour and Management group at the University of Melbourne. 
Her PhD investigates the implications for biodiversity under the joint threats of altered fire regimes and 
changing climate using fire simulation modelling.  

Fire regimes are changing across the globe with fire activity increasing alongside changes in the pattern of 
fire behaviour. Most of the changes in fire patterns have been linked to changes in weather such as 
heatwaves and droughts. However, we know that fuel structure also drives fire, and that the productivity, 
structure, and composition of vegetation communities is also changing. Therefore, ecosystems are at risk of 
changing fire regimes through two key and ever-changing mechanisms: climate directly affecting fuel 
moisture and fire weather, and climate indirectly affecting fuel accumulation and structure. Predictions of 
future fire regimes must therefore consider both the top down influence of climate, and the bottom-up 
forcing of changing fuels. For this study, we have selected six temperate forested ecosystems in south-
eastern Australia that vary in their dominant forest types and climate, and in predicted changes to fire 
weather. We use a landscape-scale fire regime simulator to examine the relative roles of climate change 
and fuel in altering future fire regimes across a range of forested ecosystems. The simulations indicate that 
all systems will have shifts in some aspects of their fire regime, with climate often playing the largest role 
and fuel a variable, less consistent role. The research provides spatially explicit projections of how and 
where fire regimes in Australia’s forest ecosystems might change. This provides a stronger basis for 
targeting research in those areas most likely to experience fire regime shifts and targeting management for 
species that may not otherwise persist. 



 

Predicting the distribution of the Plains-wanderer, a critically endangered 
grassland bird 
Ms Islay Mcdougall1, Dr Natalie Briscoe2, Dr Darren Southwell2, Dr David Duncan2, Dr Katherine Selwood3 

1School of Biosciences, University Of Melbourne, Melbourne, Australia, 2School of Ecosystem and Forest Sciences, 
University Of Melbourne, Melbourne, Australia, 3Department of Wildlife Conservation & Science, Zoos Victoria, 
Melbourne, Australia 

OPEN FORUM: ECOLOGICAL MODELLING  - Islay McDougall - Predicting the distribution of the Plains-
wanderer, a critically endangered grassland bird, November 25, 2021, 17:09 - 17:22 

Biography:  
Islay is a Master’s student at the University of Melbourne, in the School of Biosciences. Her research project is 
focused on building dynamic species distribution models for the Plains-Wanderer. 

Knowledge of a species’ distribution is necessary for their conservation; it can inform effective surveys, help 
identify key threats and determine regions of biodiversity value for conservation planning. We used species 
distribution models (SDMs) to model the distribution of Plains-wanderers (Pedionomus torquatus), over 
time. This endemic Australian bird species is critically endangered, primarily due to the loss of their native 
grassland habitat. We aimed to improve understanding of the ecology of this species, by predicting the 
species’ distribution and determining influential environmental factors for their distribution. 
Maxent models were built across the entire plains-wanderer range, using presence records, to examine 
broader drivers of their distribution. Local models, for the NSW Riverina and Northern Plains of Victoria, 
were built using Boosted Regression Trees, as regular surveying and management occurs in this area. Both 
types of models were dynamic, to capture how distributions can change over time in response to altered 
environmental conditions. We collated around 6000 Plains-wanderer records for use in these models, from 
sources including state and national databases, and plains-wanderer researchers. 
Preliminary results indicate that the variables with the highest contribution to the distribution of plains-
wanderers across their range were the amount of clay in the soil, amount of land in rain-fed cropping and 
moisture seasonality. As our models are dynamic, they predict how suitable habitat is likely to change over 
time in response to variables such as rainfall and NDVI. This contributes to the conservation of plains-
wanderers by identifying locations for surveys, potential releases and land protection efforts.



 

THE ROLE OF HOST-ASSOCIATED MICROBIOMES IN PHOTOSYNTHETIC 
EFFICIENCY WITHIN THE HABITAT FORMING MACROALGAE, HORMOSIRA 
BANKSII 
Mr Alexander Mcgrath1, Prof Peter Steinberg1,2,3, Dr Kim Lema2,3, Dr Ezequiel Marzinelli1,2 

1University of Sydney, Sydney, Australia, 2Sydney Institute of Marine Science, Sydney, Australia, 3University of New South 
Wales, Sydney, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Alex is a current PhD Candidate at the university of Sydney having previously completed an MRes at the 
University of Plymouth. 

Emerging evidence from various organisms, including humans, shows that microbiomes are crucial for the 
functioning of their eukaryotic host. This has led to the rise of the novel “holobiont” concept, which argues 
that to understand the functioning of biological systems the relationships between hosts and their microbes 
must be studied holistically. How host-microbiome interactions mediate ecosystem productivity in 
temperate reefs remains poorly understood . This work aimed to understand the role of conditionally rare 
microbial taxa in host photosynthetic functioning within the intertidal alga Hormosira banksii. Individuals (N 
= 110) whose microbiomes were disrupted with either antibiotics or with bacteria isolated from the surface 
microbiome of the alga showed significant decreases in photosynthetic efficiency. This effect was strongest 
when the microbiome was disrupted and then followed by inoculation with conditionally rare microbial taxa 
. All treatments (N=7 ), except disruption followed by inoculation, recovered within the experimental time 
frame (14 days). Further work is required to assess how this type of disruptions affect other key functions of 
the host(e.g. nutrient uptake) but have interesting implications for how we assess the functioning of 
macroalgal communities within a changing environment.



 

Identifying floristic vegetation patterns along a climatic gradient to 
evaluate fire management categories. 
Ms Rachel Mcintosh1, Dr Simon Verdon, Dr Jim Radford, Professor Michael Clarke, Professor Andrew Bennett 
1La Trobe University, Bundoora, Australia 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Rachel 
McIntosh - Identifying floristic vegetation patterns along a climatic gradient to evaluate fire management 

categories, November 26, 2021, 12:32 - 12:45 

Biography:  
Rachel is a PhD student in the Research Centre for Future Landscapes at La Trobe University. She is 
investigating how annual rainfall, soil texture and fire shape vegetation communities in semi-arid south-
eastern Australia. 

Natural patterns of vegetation are driven by numerous abiotic and biotic factors. Understanding how such 
factors influence vegetation can inform the use of mapped vegetation categories in land management and 
improve management practice.  Semi-arid western Victoria is a fire-prone region, with large conservation 
reserves (Big Desert Wilderness Park, Little Desert National Park). Precipitation decreases and temperature 
increases from south to north (~100 mm less annual rainfall in the north). For fire management, vegetation 
is classified into broad Ecological Fire Groups (EFGs), based on aggregating finer Ecological Vegetation 
Classes (EVCs).  We conducted floristic and vegetation structure surveys at sites stratified by location (Big 
Desert, Little Desert), EFG type, and time since last fire. We aimed to: 1) document floristic patterns in the 
vegetation associated with environmental variation (climate, soil texture), and 2) use these results to assess 
the relevance of management classifications. We carried out NMDS ordination and PERMANOVA analyses 
based on presence/absence of 227 plant species at 250 sites (>3 years since fire). Floristic composition and 
measures of vegetation structure varied along the climatic gradient, with marked differences between 
reserves in the north and south. The climatic gradient accounted for more variation in composition between 
sites than the relatively coarse EFG classification, which encompass diverse vegetation classes. Fine-scale 
EVCs were most effective in capturing underlying floristic variation and reflected north-south environmental 
differences. The climatic gradient appears to be a strong driver of vegetation composition and structure in 
this semi-arid region, likely through water availability influencing species composition via life-history traits. 



 

The ecological and cultural implications of extinction—sandalwood as a 
case study 
Mr Richard Mclellan1, Mr Ashley Bell2, Professor David Watson1 

1Institute for Land, Water & Society, Charles Sturt University, Albury, Australia, 2Badimia Bandi Barna Aboriginal 
Corporation, Payne's Find, Australia 

OPEN FORUM: THREATENED SPECIES - Richard McLellan -The ecological and cultural implications of 
extinction—sandalwood as a case study, November 22, 2021, 14:41 - 14:51 

Biography:  
Richard McLellan is a postgraduate research ecologist – investigating the ecology of hemiparasitic 
Santalaceae species (inc. sandalwood) in the semi-arid rangelands of WA: their ecosystem functions; 
ecological impacts of key threats: benefits for land managers in enhancing their survival. 

A recent synthesis of historic records and agency reports concluded that Australian Sandalwood (Santalum 
spicatum) populations are declining throughout their range.  As the last species of sandalwood still being 
extensively commercially harvested in the wild, this species provides an instructive case study of how to 
effect meaningful conservation management for a species with both immense economic and cultural values.  
We undertook a survey of wild sandalwood populations across 12 sites, spanning pastoral stations, 
Indigenous Protected Areas, and reserves, managed both by an NGO (Bush Heritage Australia) and state 
government.  1,360 plants were measured, providing size-class distributions which enabled age structure of 
populations to be estimated.  Across all sites, sandalwood populations were dominated by very old trees, in 
poor to very poor condition.  As well as a lack of recruitment over the last 60 to 80 years, high mortality of 
larger individuals suggests existing populations are unable to withstand compounding natural and 
anthropogenic threatening processes. 
The implications for land managers under changing environmental conditions are writ large. For First 
Nations’ people it is a personal loss that will erase thousands of years of cultural connection with one of 
their country’s most iconic and culturally-significant species. 
We conclude our presentation with recommended actions to arrest the decline of sandalwood in the 
rangelands, and the critical role that Aboriginal Rangers and People on Country can play in the future of this 
unique and important threatened species; and the urgent need to transition the sandalwood industry to 
plantation supplies. 



 

Using ordinal data? Don’t transform to the midpoint 
Dr Megan J. McNellie1, Dr Josh Dorrough1, Dr Ian Oliver1 

1NSW Department Of Planning, Industry And Environment, Wagga , Australia, 2The Australian National University, Acton, 
Australia 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Megan 
McNellie - ‘Using ordinal data? Don’t transform to the midpoint’, November 26, 2021, 12:45 - 12:58 

Biography:  
I am a landscape ecologist and a spatial analyst. I am delivering spatially explicit models of landscape 
condition over broad scales. 

The cover and abundance of individual plant species have been recorded on ordinal scales for millions of 
plots world-wide. Ordinal cover data often need to be transformed to a quantitative form (0–100%), 
especially when scrutinising summed cover of multiple species. Traditional approaches to transforming 
ordinal data often assume that data are symmetrically distributed. However, skewed abundance patterns 
are ubiquitous in plant community ecology. We assigned Braun-Blanquet cover-abundance ordinal values to 
continuous cover observations. We fitted a Bayesian hierarchical beta regression to estimate the predicted 
mean (PM) cover of each of six plant growth forms within six ordinal classes. We illustrate our method using 
a case study (2,809 plots containing 95,812 observations), compare the model-derived estimates to other 
commonly used transformations and validate our model using an independent dataset (2,227 plots 
containing 51,497 observations) accessed through the VegBank database. Our model found that PM 
estimates differed by growth form and that previous methods overestimated cover, especially of smaller 
growth forms such as forbs and grasses. Our approach reduced the cumulative compounding of errors and 
was robust when validated against an independent dataset. By accounting for the right-skewed distribution 
of cover data, our alternate approach for estimating transformation values can be extended to other ordinal 
scales. A more robust approach to transforming floristic data and aggregating cover estimates can 
strengthen ecological analyses to support biodiversity conservation and management.



 

Using Environmental-Economic Accounts from data to indicators: how the 
accounts reveal wider use of data 
Mr Peter Meadows1, Ms Alison Yardley1, Mr Jonathon Khoo1, Ms Lisa Green1 

1Australian Bureau Of Statistics, Belconnen, Australia 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Peter Meadows - Using 
Environmental-Economic Accounts from data to indicators: how the accounts reveal wider use of data, 

November 23, 2021, 14:48 - 14:53 

Biography:  
Peter has 25 years’ experience on environment accounting. He is a member of the technical committee for the 
revision of SEEA Experimental Ecosystems Accounts. He is currently the project manager for Land, Ocean 
Ecosystems, Tourism satellite accounts at the ABS. 

Environmental-Economic Accounts are a window into the world of complex, multi-disciplinary information 
and data. When thought out with the end in mind then there is a clear line of sight between outcomes and 
these data. The presentation will compare different approaches to accounts – for example energy, 
terrestrial ecosystems, land and oceans ecosystems – to highlight their relative advantages and 
disadvantages. The presentation is intended to be a brief glimpse into the life of Australia’s environmental-
economic accountants and the challenges they face on starting a new account. We will introduce the 
accounts information triangle and the associated reflections based on this approach. By the end of the 
presentation we hope that participants will have a clear understanding of the links between data and 
outcomes and the lens that one can overlay when proposing new insights.



 

Resource provision and bully deterrent? The value of subcanopy 
vegetation structure for woodland birds 
Miss Courtney Melton1, - Jeremy Simmonds1, Dr April Reside2, Dr Martine Maron1 

1Centre for Biodiversity and Conservation Science, School of Earth and Environmental Sciences, The University Of 
Queensland, St Lucia, Brisbane, Australia, 2Centre for Biodiversity and Conservation Science, The School of Agriculture 
and Food Sciences, The University Of Queensland, Gatton, Lockyer Valley Region, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Courtney Melton - Resource provision and bully deterrent? The 
value of subcanopy vegetation structure for woodland birds, November 25, 2021, 17:45 - 17:50 

Biography:  
Courtney is in her final year of her PhD program at UQ after completing her Bch of Environmental 
Management (Hons Cl 1). She is currently the President of SCB-Brisbane, on the board of SCB Oceania and the 
SCBO Policy Committee.   

Habitat condition is important for birds to persist in remaining vegetated areas, yet most studies focus on 
habitat extent and configuration. Vegetation structural complexity is a primary component of habitat 
condition and has been lost or considerably altered in most woodland zones. Loss of structural complexity 
reduces habitat suitability for specialist species and facilitates incursion of large generalist species, which 
often outcompete any smaller bodied birds that remain. We explore this interaction in a large forest system 
in South-East Australia by measuring the assemblage of birds across a gradient of subcanopy vegetation 
structural density. We examine whether a threshold of structural density exists over which noisy miners 
(Manorina melanocephala) are deterred; native honeyeaters that have greatly benefited from habitat 
simplification and aggressively exclude small birds. We found that bird richness and community condition 
were positively associated with regional ecosystems with wetter, discharge areas, but not with any habitat 
structural attributes. Noisy miners were significantly negatively associated with bird community condition, 
small bird occurrence, and abundance of shrub-associated species. Surprisingly, despite the previously 
identified negative association between understorey density and noisy miners, structural vegetation density 
had no significant effect on noisy miners, apart from a small positive effect of the number of live saplings. 
This study has shown that structural drivers of noisy miner density, and hence small bird occurrence, may 
differ in subtropical coastal forests from other parts of their range. Therefore, identifying densities of 
understorey vegetation required to deter noisy miners is likely to require region- and ecosystem-specific 
exploration.



 

Modelling the drivers of leaf temperature extremes in tropical trees 
Miss Kali Middleby1, Doctor Kristine Crous2, Doctor Alexander Cheesman3, Associate Professor Lucas 
Cernusak1 

1James Cook University, Cairns, Australia, 2Western Sydney University, Penrith, Australia, 3University of Exeter, Exeter, 
England 

OPEN FORUM: PLANT TRAITS - Kali Middleby - Modelling the drivers of leaf temperature extremes in tropical 
tree, November 23, 2021, 17:20 - 17:30 

Biography:  
Kali is a PhD candidate at James Cook University (Nguma-bada campus). She is interested in the responses of 
tropical forests to a changing world, with a focus on how increased leaf temperature extremes are likely to 
impact forest productivity. 

Understanding how close trees, or more specifically their leaves, are to damaging high temperatures is vital 
to predicting forest responses to future climate warming. Evidence from across biomes suggests that leaf 
temperature can better predict leaf thermal tolerance than ambient growth temperature. Leaf 
temperatures vary in relation to ambient air temperatures as a result of the interplay between microclimate 
and leaf traits. Consequently, co-occurring species with varying morphological and physiological traits are 
likely to differ in their exposure to leaf temperature extremes. We explored the relationships between leaf 
temperature, thermal tolerance, and leaf functional traits in the Australian tropical lowland forest. Variation 
in exposure to leaf temperature extremes was assessed using leaf energy balance modeling, parameterised 
with individual-level leaf traits, and verified against leaf temperatures monitored in-situ. Critical 
temperatures for photosynthetic function were quantified with chlorophyll fluorescence and used to 
evaluate the thermal safety margin across various species. We observed significant differences in thermal 
tolerance between species with contrasting leaf functional traits. On average, leaf temperature was 2-3 ⁰C 
higher than ambient and periodically exceeded air temperature by ~8 ⁰C. We show the effects that leaf 
width, absorptance, and stomatal sensitivity can have on leaf energy balance and ultimately the thermal 
safety margins estimated for a species. Consideration of leaf-air temperature differences is therefore critical 
to understanding how close species are operating to their thermal limits.



 

Frequency of watering influences the photosynthetic benefit of elevated 
CO2 in the field 
Miss Melika Missen1 

1University Of Tasmania, Hobart, Australia 

OPEN FORUM: CLIMATE CHANGE - Melika Missen - Frequency of watering influences the photosynthetic 
benefit of elevated CO2 in the field, November 25, 2021, 11:59 - 12:04 

Biography:  
I’m a PhD candidate at the University of Tasmania researching plant ecophysiological effects of plants grown 
at elevated CO2. I’m specifically interested in how water interacts with CO2 in plants and how they respond to 
water limited environments. 

Elevated CO₂ (eCO₂) is known to directly reduce stomatal conductance in plants leading to water savings. 
However, it is reasonably unknown how the frequency of rainfall influences this. If rainfall occurs frequently, 
the benefits of CO₂-induced water savings will not be realised because the soil stays moist in both control 
and elevated plots. Therefore, it is possible that the indirect benefits of eCO₂ will only be realised when 
rainfall events are widely spaced. I used a free-air CO₂ enrichment experiment (TasFACE2) in which water 
supply was completely controlled to test how irrigation frequency influences in situ leaf gas exchange of a 
common pasture grass over a full growing season (September 2020 – March 2021). My results show that 
stomatal conductance was indeed suppressed by eCO₂ but the degree to which this occurred declined as 
the number of days since watering increased. Thus, the photosynthetic benefit of eCO₂ increased 
substantially with decreasing frequency of watering. These results have major implications for our 
understanding of the way that water supply influences the CO₂ fertilisation effect.



 

Fighting the flames: Impacts of occurrence and severity of fire on 
Australian frogs 
Ms Brittany Mitchell1,2, Mr Simon Gorta1, Dr Corey Callaghan3,4, Professor Richard Kingsford1, Dr Jodi 
Rowley1,2 

1Centre for Ecosystem Science, School of Biological Earth and Environmental Sciences, University of New South Wales, 
Sydney, Australia, 2Australian Museum Research Institute, Sydney, Australia, 3German Centre for Integrative Biodiversity 
Research (iDiv) , Leipzig, Germany, 4Institute of Biology, Martin Luther University Halle-Wittenberg, Halle (Saale), 
Germany 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Brittany Mitchell - Fighting the flames: Impacts of 

occurrence and severity of fire on Australian frogs, November 25, 2021, 12:20 - 12:25 

Biography:  
Brittany Mitchell is a PhD candidate at the Australian Museum/UNSW Sydney. She has research interests in 
amphibian conservation in an ever-changing world – more specifically on the effect anthropogenic activity and 
climate change has on amphibian behaviour, ecology, and immunology.  

Fire has played an integral role in regulating patterns of biodiversity globally for millions of years. However, 
anthropogenic disturbances have altered fire activity, and climate change in particular is driving increases in 
both fire intensity and duration. The effect fire has on the persistence of biodiversity is poorly known, and 
for frogs, a taxon already under immense threat, their responses to fire are even less understood. In fact, 
studies examining fire on frogs all have relatively small sample sizes, are focused across small geographical 
areas, and are based on low-intensity fires which may not make results applicable to high-intensity fires 
such as the 2019/2020 ‘Black Summer’ fires in Australia, and those expected under future climate change. 
Using large-scale citizen science data coupled with remotely sensed data, we present the most 
comprehensive analysis to date examining post-fire recovery responses for frog species across the 
continent, not just the 2019/2020 south-east coast fires. We reveal no overall decrease in the species 
richness of Australian frogs both post-fire and/or with increased fire severity. However, we found some 
individual sites decreased in species richness, allowing us to begin mapping out a list of priority zones for 
immediate and targeted conservation actions. Overall, our study provides a comprehensive assessment that 
has allowed us to identify which frog species are faring well post-fire, and which species and geographic 
areas require greater conservation attention.



 

Ecological knowledge essential to management of a threatened plant 
community with an uncertain future 
Ms Kristin Monie1, Prof Singarayer Florentine1, Dr Grant Palmer1, Dr Shane Turner2 

1School of Science, Psychology and Sport, Federation University Australia, Mt Helen, Australia, 2ARC Centre for Mine Site 
Restoration, School of Molecular and Life Sciences, Curtin University, Bentley, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Kristin's research interests lie in threatened species management and biodiversity conservation, and how data 
can be used to improve decision making. To her PhD studies she brings experience as an ecologist, project 
officer, nursery manager and research assistant. 

Managing threatened plant species and communities is increasingly challenging with climate change and 
conflicting land uses. In addition, there is a lack of ecological knowledge required to support threatened 
species listings, monitor population trends, and focus conservation efforts. By incorporating ecological 
knowledge into management frameworks, we can not only guide on-ground works by land managers, but 
also inform policy decisions for improved outcomes for threatened species. With an endangered ecological 
salt lake community (Tecticornia lylei low open-shrubland) in south-west New South Wales as a case study, 
this research aims to compile baseline data on the ecology of this community and its key component 
species. Understanding the conditions in which it occurs and determining thresholds for successful 
reproduction may assist in the protection and management of this community. We will conduct laboratory 
and field based projects on habitat preferences, floristic composition, population structure of the 
community and soil seed-bank composition; seed ecology and longevity of T. lylei seeds; impact of grazing 
and extremes such as salinity and flooding on seedling survival; and development of a management 
framework based on research data and available literature, to assist in situ and ex situ conservation and 
management of this community and similar arid-zone communities. By communicating ecological research 
to landholders, practitioners and policy makers, we can assist in securing the future of threatened species. 



 

The fast & furious: invasives align with the fast side of the plant 
economics spectrum  
Dr Daniel Montesinos1 

1Australian Tropical Herbarium - James Cook University, Cairns, Australia 

OPEN FORUM: INVASIVE SPECIES - Daniel Montesinos - The fast & furious: invasives align with the fast side of 
the plant economics spectrum, November 23, 2021, 15:20 - 15:25 

Biography:  
I am broadly interested in the evolutionary ecology of plants.  My main focus of research is on the rapid 
evolution of locally adapted traits of invasive species across broad biogeographical scales, with a special focus 
on reproduction and seed ecology. 

Invasive plants generally align with the fast side of the plant's trait economics spectrum, characterized by 
fast nutrient acquisition, growth and reproduction. However, there are numerous and notable exceptions, 
including woody invasives. The generalization that invasives are fast is driven by the high occurrence of 
invasive ruderal species colonizing nutrient-rich 
disturbed habitats, a consequence of anthropogenic disturbance usually going hand-in-hand with biological 
introductions. Successful invasive plans have shown a remarkable ability to rapidly adapt to the new regions 
where they are introduced. These changes predominantly involve 
increased resource acquisition, growth and reproduction, aligning them even further with the fast side of 
the plant economics spectrum. Invasive model systems provide valuable insights about the speed and 
direction of adaptive responses to different climates, helping us to predict general plant responses to global 
change.



 

Post-fire response of Queensland’s subtropical rainforests following the 
catastrophic 2018-20 wildfires 
Mr Matthew Mooney1, Associate Professor Alison Shapcott1, A/Prof Andy Marshall1, Dr William McDonald2, 
Dr Robert Kooyman3 

1University Of The Sunshine Coast, Sippy Downs, Australia, 2Queensland Herbarium, Toowong, Australia, 3Macquarie 
University, Sydney, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
I completed a Science Honours at the University of the Sunshine Coast (USC) in 2020. I will be commencing a 
PhD in 2021 (USC) investigating the post-fire response of Queensland rainforests. 

Recent wildfires on Australia’s east coast caused unprecedented damage to ecosystems which do not 
typically burn, including subtropical rainforest in central Queensland and World Heritage-listed Gondwanan 
rainforest. These rainforests support exceptional biodiversity but may be ill-adapted to recurrent fire 
disturbance. Structural change and loss of canopy following fire reduces moisture retention capacity. This 
can favour recruitment of non-rainforest species which increase fire susceptibility and can lead to the 
collapse of rainforest ecosystems. However, we do not know how Australia’s subtropical rainforests will 
respond to fire, or how to predict and potentially manage this response for improved conservation 
outcomes. My study will investigate the initial fire impacts (individual mortality and forest structure change) 
and post-fire regeneration (resprouting and seedling recruitment) of rainforest species during the crucial 
early phase of the response. I will also evaluate the potential for adverse successional trajectories related to 
the incursion of weeds and sclerophyllous species. Field surveys will be replicated across broad rainforest 
types and fire severity gradient to identify critical thresholds affecting successional response and enable 
extrapolation utilising existing burn severity mapping. The study will target Queensland’s subtropical 
rainforests from the border region to central coast, specifically within protected areas. This will ensure that 
key management implications will align with QPWS management planning. The system of plots established 
will provide a foundation for ongoing monitoring and create opportunities for additive studies. This will 
improve our understanding of the long-term implications for Queensland’s subtropical rainforests in terms 
of their geographic extent, ecological function, and biodiversity. 



 

Genomic technologies to future-proof the long-term ecological 
monitoring of the rehabilitated Ranger Uranium Mine 
Dr Tom Mooney1, Dr Andrew Harford1, Lisa Chandler1, Kate Montgomery1, Dr Chris  Humphrey1, Dr Katherine  
Smith1 

1Supervising Scientist, Eaton, Australia 

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - Tom Mooney - Genomic technologies to 
future-proof the long-term ecological monitoring of the rehabilitated Ranger Uranium Mine, November 26, 

2021, 15:40 - 15:45 

Biography:  
I am an Ecologist working for the Supervising Scientist, overseeing the operation and advancement of the 
biological monitoring program at Ranger. I achieved a PhD researching the effects of diesel contamination on 
soils invertebrates on subantarctic Macquarie Island.  

For 40 years the Ranger uranium mine has operated adjacent to the World-Heritage listed Kakadu National 
Park.  Rehabilitation of the mine-site has been progressing since the exhaustion of ore in Pit 3 in 2012 and 
the cessation of mine operations in January 2021. During these decades of mine operation, and now 
decommissioning, the Supervising Scientist Branch (SSB) has played a key role in providing scientific 
expertise to derive site-specific environmental standards, and develop and implement associated biological 
monitoring programs. This comprehensive water quality assessment framework has been used to ensure 
high standards of environmental protection are met according to that legislated Environmental 
Requirements. Much of SSB’s success has come from developing leading-edge practices and applying them 
within a complex ecological and regulatory context.  Through novel biological monitoring techniques, the 
focus is now on ensuring these standards are met, that there are no long-term impacts off-site, and that the 
on-site environment is rehabilitated to a standard that meets Traditional Owner expectations. Amongst new 
leading-edge technologies, SSB is focusing on the development of genomic technologies to ensure long-
term monitoring of the site is safer, faster and more user-friendly. We have brought together the 
Department of Agriculture, Water and the Environment in a Community of Practice to help solve common 
issues in the use of genomic technologies in regulatory, environmental, agricultural and biosecurity 
contexts. This presentation will discuss our achievements to-date and forward-vision to develop genomic 
technologies for monitoring at Ranger mine, which will also benefit the advancement of environmental 
monitoring Australia-wide. 



 

Street trees relative to native trees: taxonomically rich, but functionally 
similar 
Ms Sophie Moore1, Associate Professor Rachael Gallagher, Mr Alessandro Ossola, Dr Samuel Andrews 
1Macquarie University, Ashfield, Australia 

PLANNING OUR FUTURE CITIES: CREATING BIODIVERSE AND FUNCTIONING URBAN ECOSYSTEMS - Sophie 
Moore - Street trees relative to native trees: taxonomically rich, but functionally similar, November 22, 2021, 

11:54 - 11:59 

Biography:  
Sophie is a Brisbanian originally, and completed her ecology undergrad at Griffith Uni. In 2021, she submitted 
a Masters of Research in urban street tree diversity at Macquarie Uni, and has since worked on urban 
forestry-related projects as a consultant. 

The diversity of street trees within urban forests is influenced by the aesthetics, needs and convenience of 
residents. Trees that humans introduce to cities contribute to species diversity, though their presence may 
mask the effects of extinction of native species. The selection of tree species for street planting can favour 
certain taxa with particular functional traits and/or homogenise plant traits within and between urban 
areas. Planted street trees can include locally endemic species amongst introduced species. Higher trait 
diversity and functional complementarity can increase ecological and climate resilience of the urban forest, 
but the extent to which this might occur across urban areas remains unexplored.  Here, we use taxonomic 
and key plant functional trait data (leaf area, seed mass and maximum height)  to compare the species 
richness and functional diversity  of planted street trees to those of native trees endemic to Australia’s two 
largest cities, Sydney and Melbourne. We show that while there are four times more planted street tree 
species relative to native trees within these two cities, native and planted groups have a similar functional 
diversity.  However, nearly two thirds of planted species add little to the overall functional diversity of street 
trees, implying high redundancy among planted species resulting from a cluster of similar traits that is 
absent from the native tree species examined. As 30% of native tree species are not currently used as street 
trees, we make recommendations about their ecological suitability by ranking their capacity to tolerate 
broader environmental conditions. 



 

Which way the wind is blowing: key issues driving business engagement 
with biodiversity 
Dr Rachel Morgain1 

1The University Of Melbourne, Parkville, Australia, 2NESP Threatened Species Recovery Hub, Acton, Australia, 3Australian 
National University, Acton, Australia, 4NRM Regions Australia, Acton, Australia 

BUSINESS AND BIODIVERSITY: INSIGHTS FOR ECOLOGY AND CONSERVATION SCIENCE FROM RESEARCH AND 
PRACTICE - Rachel Morgain - Which way the wind is blowing: key issues driving business engagement with 

biodiversity, November 22, 2021, 11:54 - 12:07 

Biography:  
I am an environmental researcher and knowledge broker, with experience building bridges to support 
management of Country, places, people and species, including triangulating research, policy and business. 
From 2017, I've coordinated the NESP Threatened Species Recovery Hub's business engagement strategy. 

This presentation will review the factors driving businesses globally and in Australia to recognise the 
seriousness of biodiversity loss and ecosystem decline, and to examine their own actions and where they fit 
within the global system of institutions and players seeking to change how we humans relate to and use 
nature. It will look at emerging attempts by businesses to shape the international policy space, the players--
and the initiatives--that are attempting to change how businesses operate, and where the leading edge of 
Australian businesses is positioned in this global response. Drawing on nearly four years of experience 
connecting professionally on biodiversity issues with Australian businesses, this presentation will unpack the 
layering of factors driving change, and examine how they are articulating with each other to influence 
different aspects of a business response to biodiversity risk and decline. The matters driving change are 
social, cultural, legal, economic, but also fundamentally environmental, as human-induced change in the 
natural world confronts the business sector with existential challenges. These factors are coalescing to 
create a perfect storm that is opening business leaders to a relationship to biodiversity knowledge and 
research, and which has the potential to reshape the role businesses play in the environmental space, and 
fundamentally change how we live with nature.



 

OPEN FORUM: CLIMATE CHANGE - John Morgan - Establishing native plant 
populations beyond their natural range is hard! 
Dr John Morgan1 

1La Trobe University, Bundoora, Australia 

OPEN FORUM: CLIMATE CHANGE - John Morgan - Establishing native plant populations beyond their natural 
range is hard!, November 26, 2021, 11:54 - 12:07 

Biography:  
John is a plant ecologists interested in long-term vegetation dynamics, particularly the role of plant 
regeneration in response to disturbance, environmental change and ecological restoration 

Managing vulnerable species in a rapidly changing environment is a major conservation challenge. While 
climate change may prove detrimental for species within portions of their current geographic ranges, it may 
also open the possibility for range shifts into new areas that support long-term persistence. Because the 
ability to track favourable climatic conditions may be limited by dispersal, vulnerable plants may require 
intentional translocations to suitable sites (outside the current range). This type of intervention has been 
rarely employed in Australia as a climate adaptation strategy. In this study, an annual daisy (Hyalosperma 
praecox) was sown within its home range, and beyond its home range (into wetter or drier climates), in 
each of 4 yrs (2013-2016). In each year, germination of sown seed and flowering was observed within and 
beyond the home range, and there was rarely a “home site” advantage. This suggests that the range was 
limited by dispersal, not niche constraints.  But did the species persist outside the range over the longer-
term? Five years after the last of the sowings, I quantified dispersal, density and flowering of the individuals 
that were derived from descendants of those original sowings. The findings have implications for 
conservation management actions aimed at mitigating climate change. Establishing ‘new’ populations that 
maintain themselves outside the range may be difficult and may involve more than just overcoming 
dispersal barriers. 



 

Using mechanistic niche models to understand wombat activity patterns 
and their implications 
Dr Shane Morris1,2, Dr Michael Kearney3, Prof. Barry Brook1,2, Professor Christopher Johnson1,2 

1University Of Tasmania, Hobart, Australia, 2Centre of Australian Biodiversity and Heritage, Hobart, Australia, 3University 
of Melbourne, Melbourne, Australia 

OPEN FORUM: ECOLOGICAL MODELLING - Shane Morris - Using mechanistic niche models to understand 
wombat activity patterns and their implications, November 25, 2021, 15:09 - 15:22 

Biography:  
Shane Morris is a postdoctoral researcher at the Centre of Australian Biodiversity and Heritage and the 
University of Tasmania, where he also earned his PhD. He attained his Masters from Imperial College London 
and his Bachelors from Trinity College Dublin. 

Wombats have an unusual combination of traits. They are large herbivores that consume poor-quality food 
but spend most of their time in burrows and have metabolic rates far lower than expected for their size. 
These traits allow them to inhabit harsh environments because they can be active for very few hours in a 
day and avoid the most physiologically stressful hours. But what mechanisms govern when and for how long 
wombats are active? To answer this, we constructed mechanistic niche models that incorporated aspects of 
Dynamic Energy Budget theory. We validated these models against published data on physiology, 
microhabitat use, and activity (timing of emergence from burrows) for the southern hairy-nosed wombat 
(Lasiorhinus latifrons). Our results suggest that wombat activity patterns are determined by a trade-off 
between maximizing water and energy balances, with water being the main driver of activity in summer and 
energy in the winter. From this we show that wombat activity patterns can be replicated using the following 
simple and intuitive rule: a wombat will choose the number of hours that minimizes its daily water loss; if it 
achieves equilibrium or surplus daily water it will then choose the number of hours that maximizes energy 
gain or when energy gain plateaus. We map the biogeographic implications of these effects, showing how 
the daily energy and water balances vary between inhabited and uninhabited areas and illustrate the 
potential consequences of these effects for reproductive output. Understanding these mechanisms could 
help support conservation planning for these unique animals.



 

Disappearing alpine grasslands: a multi-decadal study of vegetation 
dynamics on the Bogong High Plains 
Miss Suzanne Moss1, Dr John Morgan1 

1La Trobe University, Bundoora, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
I am an Honours student at La Trobe University, having recently completed a Bachelor of Science (wildlife and 
conservation biology). My research interest is alpine plant ecology, particularly long-term vegetation dynamics 
and the impacts of climate change. 

Alpine grasslands are widely considered vulnerable to climate change. They are susceptible to the incursion 
of currently temperature-limited woody species. However, land-use history is another important driver of 
their dynamics. In the Australian Alps, prolonged grazing of domestic stock has altered grassland 
composition through the loss of palatable species and the increase in bare-ground availability. With the 
cessation of grazing, we looked at how well alpine grasslands recover their palatable species and whether 
they can maintain their structure in the face of shrub encroachment. 
 
During the summer of 2021, we re-surveyed 40 alpine grasslands that were first studied 40 years prior, 
during an era of cattle grazing. Following the removal of cattle in 2003, these areas have endured droughts 
and warming temperatures. We found that 50% of grasslands have undergone a dramatic increase in shrub 
cover, with some transitioning into open heathlands. Mean species richness per quadrat declined between 
surveys, as did the mean cover of grasses. Herbs had an intermediate response, with some becoming more 
abundant while others decreased. Changes are attributed to both past disturbance and ongoing changes in 
climate, although deciphering the magnitude of each is difficult. Our study hints that many alpine grasslands 
are still undergoing structural change after decades of disturbance by cattle grazing.  



 

Impacts of bushfire-associated stressors on threatened freshwater fishes 
Mr Callum Mulvey1, Dr Rebecca Cramp1, Prof Craig Franklin1 

1The University of Queensland, Brisbane, Australia 

OPEN FORUM: FRESHWATER ECOLOGY - Callum Mulvey - Impacts of bushfire-associated stressors on 
threatened freshwater fishes, November 22, 2021, 16:49 - 17:02 

Biography:  
Callum Mulvey is a scientific communication officer for the Threatened Species Recovery Hub. 
 
He has a Bachelor of Science in Marine Biology, and a Bachelor of Science (Hons Class 1) in Ecology and 
Conservation Biology.  

With climate warming, damaging fires are predicted to become increasingly severe in south-eastern 
Australia. Following extreme bushfire events, rainfall runoff can inundate freshwater systems with toxic, 
ash-laden sediment. The resulting changes in water temperature and oxygen levels can have profound 
implications for the survival of fish populations. Yet, we have few data to set environmental tolerance 
thresholds and inform threat mitigation or management responses. This study determined the upper 
thermal and critical minimum oxygen tolerances of five species of freshwater fish: crimson-spotted 
rainbowfish (Melanotaenia duboulayi), Agassiz’s glassfish (Ambassis agassizii), mountain galaxias (Galaxias 
olidus), southern pygmy perch (Nannoperca australis) and southern purple-spotted gudgeon (Mogurnda 
adspersa). In addition, the effects of acute and chronic exposure to suspended ash/sediment on oxygen 
uptake and transport capacities, and aerobic performance were investigated. Upper thermal tolerances 
differed across species, ranging from 33.3 - 40.2 °C. Minimum oxygen limits also varied interspecifically, 
ranging from 1 - 4.7 % air saturation. Upper thermal tolerances were largely oxygen-dependent, declining 
with hypoxia. Swimming performance was significantly reduced with chronic ash/sediment exposure in A. 
agassizii and was unchanged after chronic exposure in N. australis. Blood-O2 carrying capacity increased in 
N. australis but did not change in G. olidus or A. agassizii with ash/sediment exposure. Histopathology 
provided evidence of suspended ash/sediment impacts to G. olidus gill tissues. These results indicate that 
freshwater fishes are highly susceptible to bushfire-associated changes in water quality. These data will help 
to guide informed and targeted management of imperilled freshwater ecosystems and species.



 

Effect of topsoil seed enhancements on seedling emergence in degraded 
agricultural landscapes 
Mr Thomas Munro1, Dr Todd  Erickson2,3, A/prof  Dale  Nimmo1, Dr Jodi Price1 

1Institute of Land, Water and Society, Charles Sturt University, Albury, Australia, 2Kings Park Science, Department of 
Biodiversity Conservation and Attractions , Perth , Australia, 3School of Biological Science, The University of Western 
Australia , Crawley , Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Thomas Munro - Effects of seed enhancement technologies on 
seedling performance in water-limited soils, November 26, 2021, 12:33 - 12:38 

Biography:  
I am a PhD student at CSU in Albury, where I also completed my undergraduate degree in Environmental 
Science and Management with first-class Honours.   

The re-establishment of prior vegetative communities is a key component of ecosystem restoration, and the 
use of seeds is crucial. However, seed-based restoration often results in limited success due to failed 
emergence, low seed fill/viability, and failure to overcome seed dormancy often resulting in less than 10% 
establishment. Water availability can be a major constraint to seed-based restoration, particularly in dryland 
ecosystems. In this study, we explored the effects of seed enhancement technologies (SETs) developed 
specifically to address challenges associated with water limitation. SETs tailored to address water limitations 
are designed to increase the water available to seeds and seedlings. We conducted a meta-analysis of 
studies that test seed germination and emergence responses to  SETs under water-limited conditions. SETs 
designed to overcome water limitations used either a surfactant, super absorbent polymer, or a type of 
hydrophilic agent to increase the water available to seeds and seedlings. We found 17 studies from a 
systematic review that use SETs specifically designed to address water limitation. Our results indicate that 
hydrophilic agents provide no improvements over non-enhanced seeds under water-limited conditions. 
However, surfactants on average increase the seedling emergence by ~15% compared to the non-enhanced 
seeds, and super absorbent polymers increased the above-ground height of seedlings by 50%. Overall, there 
was little evidence that SETs designed to improve seedling establishment in water-limited environments 
achieved their goal. However, the variables that are associated with improved seedling establishment will 
be discussed and recommendations for future progress will be made.  



 

Going with the flow: Using aerial drones to analyse fine-scale distributions 
and behaviours of rays in intertidal sandflats 
Miss Jaelen Myers1, Dr. Carlo Mattone1, Dr. Michael Bradley1, Dr. Kevin Crook1, Professor Marcus Sheaves1 

1James Cook University, Townsville, Australia 

OPEN FORUM: MARINE ECOLOGY - Jaelen Myers - Going with the flow: assessing movements and behaviours 
of stingrays in sandflats with aerial drones, November 23, 2021, 15:20 - 15:25 

Biography:  
Although early in her career, Jaelen N. Myers has a diverse scientific background in freshwater aquaculture 
from the United States, and this experience now fuels her research on stingray ecology. Jaelen is currently a 
PhD Candidate at James Cook University.   

Ecological roles of mesopredators are understudied in coastal habitats even though they are tightly bound 
to habitat function and food web stability. In intertidal sandflats, juvenile rays are “ecosystem engineers” 
that initiate nutrient turnover, which benefits biotic communities. Regrettably, with the loss of valuable 
estuary habitats contributing to declining ray populations worldwide, food web dynamics can be negatively 
impacted if their functional roles are inhibited. From a conservation perspective, characterizing high-density 
hotspots and understanding patterns of habitat use can help select meaningful protection areas and inform 
conservation strategies for species of interest. Verifying the impacts of rays on ecosystem function requires 
knowledge on abundances and distributions over space and time. To accomplish this, ray communities in 
tropical intertidal sandflats of Queensland, AUS were sampled with aerial drones. Results from drone 
transects analysed since September 2020 have shown that multiple species of rays coexist in intertidal 
sandflats but that species compositions vary by location, likely because of different habitat types. Rays 
exhibited patchy distribution patterns and dense aggregations at fine spatial scales. Temporally, ray 
abundance increased during rising tides, and more active behaviours (feeding and swimming) were 
observed at these times. Conclusively, this project has shown how drone transects can be structured to map 
ray distributions in intertidal habitats and that observing natural behaviours improves our understanding of 
ray activity in these areas. Future work should be directed to continue improving predictive models of ray 
density in coastal habitats to make them transferrable to different locations and ray communities.  



 

Stream Suspended mud as an indicator of post mining landform stability 
Ms Devika Nair1 

1Research Institute of Environment & Livelihood, Charles Darwin University, Brinkin, Australia 

RENEWAL OR REIMAGINATION? WHAT WE LEARNED TEACHING ECOLOGY IN UNUSUAL TIMES - Devika Nair - 
Stream Suspended mud as an indicator of post mining landform stability, November 25, 2021, 14:56 - 15:09 

Biography:  
I am Devika Nair. I am a PhD student in RIEL, CDU. My research topic is related to Rehabilitation of Ranger 
mine in Kakadu National Park. I have done Bachelors in Civil Engineering and Masters in Town & Country 
Planning.  

A challenge for government regulators and mine operators is setting closure criteria for assessment of 
stability of the elevated post-mining landforms. A more environmentally meaning approach would be to 
assess the fine suspended sediment(FSS) leaving the system and entering downstream waterways. We 
propose assessing stability through relationships between event loads of FSS and event discharge in 
receiving streams. High resolution stream monitoring data from 2004 to 2016 in Gulungul and Magela 
Creeks, Northern Territory were used to develop a relationship between sediment wave and event 
discharge. These creeks are adjacent to and receives runoff from Ranger Mine. In 2008, 10ha elevated 
waste rock landform was constructed and instrumented in the Gulungul Creek catchment which created a 
considerable disturbance in the catchment making a large volume of disturbed soil and substrate material 
available for erosion. Between 2008 and 2010, in the first two wet seasons immediately after construction, 
the downstream monitoring site on Gulungul Creek showed elevated FSS wave loads relative to discharge, 
compared with the upstream site. From 2010 onwards, the FSS loads relative to Q were no longer elevated. 
This was due to vegetation established on the site and loose fine sediment on the being trapped by 
vegetation. Several years after reshaping, FSS loads in Magela and Gulungul Creeks will likely be elevated. 
When downstream monitoring shows that FSS wave loads relative to rainfall runoff event discharge reduce 
back to background it will indicate that the landform is approaching equilibrium.



 

Rapid assessment and response: measuring key vital metrics for Norfolk’s 
endemic songbirds and mitigating threat 
Ms Alexandra Nance1, Dr Carly Cook1, Dr Rohan Clarke1 

1Monash University, Clayton, Australia 

OPEN FORUM: CONSERVATION ECOLOGY - Alexandra Nance - Rapid assessment and response: measuring key 
vital metrics for Norfolk’s endemic songbirds and mitigating threat, November 23, 2021, 14:41 - 14:54 

Biography:  
Alexandra (BSc Hons) is a PhD student in the School of Biological Sciences, Monash University. Her research 
explores conservation in inhabited island systems, and has directly contributed to improved conservation 
management within the Norfolk Island National Park.   

Island endemic birds are one of the most vulnerable taxonomic groups globally, and effective conservation 
of this group is vital to maintaining regional biodiversity. With ongoing decline and extinction of island 
species, rapid assessments to identify and mitigate primary threats are key to achieving conservation 
success. Using Norfolk Island as an exemplar, we sought to rapidly assess the status of five endemic 
songbird species using the IUCN Red List framework. Over three breeding seasons (2018 - 2020) we found 
and monitored 126 active nests across the five focal species with in-person checks and camera traps. Nest 
survival analysis to estimate breeding success and population trajectories revealed that nests of all species 
experienced unsustainable levels of predation by invasive rats. Importantly, we found rat predation was a 
key driver of nest failure regardless of nest height. In response, we monitored rat activity patterns across 
forest strata, and initiated a program focused on improving current rat control strategies. Consistent with 
nest predation, rats displayed high levels of activity across all strata. We then trialled auto-resetting rodent 
traps (Goodnature® A24) deployed across three forest strata occupied by our focal songbirds. This strategy 
specifically targeted arboreal rat behaviour central to songbird nest failure. We found that 79% of rats 
removed from the population were killed by above-ground traps, indicating that traditional ground-based 
rodent control alone may be insufficient. Our structured approach has provided much needed clarity on the 
threat status of endemic songbirds whilst identifying effective targeted measures to control key drivers of 
decline.



 

What site data tells us about the edaphic preferences of Terminalia 
ferdinandiana (Kakadu plum) 
Ms Diane Napier1, Mr Jon Burgess1, Mr Brian  Lynch1, Mr Jason Hill1 

1Dept. Environment Parks And Water Security, PALMERSTON, Australia 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Diane 
Napier - What site data tells us about the edaphic preferences of Terminalia ferdinandiana (Kakadu plum), 

November 26, 2021, 15:04 - 15:17 

Biography:  
An ecologist with 30 years experience working in the NT.  Diane has a vast knowledge of local landscapes and 
achievements include mapping the land resources of the Victoria River District, Mary River Catchment, 
Auvergne Station, Gunn Point and Litchfield Shire 

Terminalia ferdinandiana is a North Australian endemic tree with significant commercial potential.  The 
phytochemical properties of the species is well documented and Indigenous people have long benefited 
from the nutritional and medicinal properties of the tree. The fruit is currently wild harvested and there are 
concerns that demand will exceed supply and unsustainable pressure will be placed on wild populations.  
Horticultural investigations of the species and progress in commercial production has been limited.  Future 
commercial development is contingent upon a better understanding of the endemic distribution in regard 
to soil properties and drainage preferences to guide commercial development by establishing agronomic 
requirements for production under irrigation and dryland cropping. Integrated land resource datasets with 
25 000 soil profile and accompanying vegetation sites across the NT allows investigation into the edaphic 
preferences of native species, particularly with ‘bush’ food, medicinal and related product potential. 
Interrogation of the data reveals that Terminalia ferdinandiana grows across a wide range of soil and 
landscapes and drainage variations however the species has a distinct preference (≥ 70%) for moderately 
well drained soils with a sandy to loamy surface and clayey subsoils.  Gravel does not appear to influence 
distribution. The information will be incorporated into existing land suitability frameworks in the NT and 
assist commercialization prospects on Aboriginal Lands.  Findings will also inform research gaps in the 
ongoing management and conservation of the species. 



 

The impact of invisible fire mosaics on the recovery of vegetation after the 
2019-20 wildfires 
Miss Madeline Newbery1, - Katarina Mikac1, Ms Laurie Chisholm1 

1Centre for Sustainable Ecosystem Solutions, School of Earth, Atmospheric and Life Sciences, University of Wollongong 
NSW, Wollongong, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Madeline Newbery - The impact of invisible fire mosaics 

on the recovery of vegetation after the 2019-20 wildfires, November 25, 2021, 12:07 - 12:20 

Biography:  
My name is Madeline Newbery and I have just received first class for my honours research project on post-fire 
vegetation recovery. I am currently working as a research assistant at the Univeristy of Wollongong focusing 
on grasses.  

Climate change contributed to an extensive fire season in 2019-20 in eastern Australia, amidst predictions 
of increases in the frequency and intensity of fires. The recent fire season provided a unique opportunity to 
investigate the impact of fire regimes on vegetation under a changing climate. Monga National Park,  in 
southeastern NSW, was burnt in the 2019-20 fires with over 97% of the park burnt and 87% of that being a 
canopy affected burn. The objective of this study was to assess the effect of previous fires and fire severity 
on the current composition of vegetation.  20 standard 400 m2 plots were used to measure the abundance 
and foliar cover of plant species within fire severity categories.  To determine the effect of fire history and 
severity on plant species exhibiting different fire response traits, the abundance of species with each trait 
was analysed. To test whether there were differences in the abundance of species exhibiting different fire 
response traits, composition between the environmental parameters, an nMDS and PERMANOVA were 
conducted. Findings indicate a strong effect of previous fire on the composition of plants among sites, with 
less influence of fire severity. Fire history significantly influenced the abundance of resprouting and seeding 
species, regardless of fire severity. The impact of the recent fire was small when compared to previous fires 
at the sites investigated. Thus, the impact of this fire may only become evident after future fires occur, with 
the magnitude of impact dependant upon the timing and severity of subsequent fires.



 

An Analytical Solution for Optimising Multi-species Detection Surveys 
Mr Kevin Newman1, Dr Gurutzeta Guillera - Arroita1, Professor Michael  McCarthy1 

1The University Of Melbourne, Sunbury, Australia 

OPEN FORUM: ECOLOGICAL MODELLING - Kevin Newman - An Analytical Solution for Optimising Multi-
species Detection Surveys, November 25, 2021, 17:22 - 17:35 

Biography:  
Kevin is a PhD student with a keen interest in the intersection of statistics and ecology. His work currently 
focuses on optimising and improving the detection of species.  

When undertaking surveillance for multiple species the probability of detecting each species at a site for a 
given level of survey effort is rarely 1. As such, there is a trade-off between the number of sites to survey, 
and the survey effort per site. Conservation budgets are limited and inherent costs of surveying need to be 
considered to ensure that survey design is optimal to meet required objectives. These costs can be 
simplified into two categories, site establishment costs and the cost of visiting, surveying or processing a site 
after establishment. 
 
Here we examine a scenario in which s species occupy a fraction of the possible survey sites (ψ_i) and there 
is imperfect detection of the species during each survey when a species occupies a site (p). The 
establishment of a site has a fixed cost (c) and surveying a site entails a cost (t). The cost of establishing and 
surveying is constrained by the total survey budget available (B). We show that the expected number of 
sites with detections for s species is maximised by visiting the site with a particular survey effort (v) and that 
this only depends on s, the ratio between c & t and q_i's. This analytical solution allows for optimal 
surveillance effort for multi-species studies and ensures researchers can allocate their survey effort to 
maximise the detection of species across sites. To illustrate the application, we apply this to a multi-species 
surveillance program which monitored two species of forest owls and four arboreal marsupials. 



 

Effects of the 2019/2020 megafires on vertebrate scavenger dynamics and 
carcass persistence rates 
Dr Thomas Newsome1, Ms Emma Spencer 
1University of Sydney, The University of Sydney, Australia 

OPEN FORUM: ECOLOGICAL IMPACT OF THE 2019/2020 MEGAFIRES - Thomas Newsome - Effects of the 
2019/2020 megafires on vertabrate scavenger dynamics and carcass persistence rates, November 22, 2021, 

11:51 - 11:56 

Biography:  
Thomas Newsome is a senior lecturer at The University of Sydney. He leads the Global Ecology Lab and is 
particularly interested in how humans, predators and scavengers shape and drive ecosystem processes. 

The effects of fires on vertebrate scavengers have not been characterised despite the importance of 
scavenging in shaping food web dynamics. Here we assess whether the 2019/2020 megafires in Australia 
shifted the species richness, carcass detection and feeding times of vertebrate scavengers, and whether 
that in turn affected carcass persistence rates. Our results are based on monitoring of vertebrate scavengers 
on a total of 60 experimentally placed kangaroo carcasses in two periods before the fire and one period 
after the fire. Our study identified that a widespread fire can influence avian scavenging dynamics, but that 
other factors such as habitat and possibly apex scavenger presence affected carcass persistence times over 
the study period in addition to fire. We suggest that future monitoring of carcasses following fires should 
focus on the responses by both vertebrate and insect scavengers to fully elucidate the effects of major fire 
events on critical ecosystem processes linked to decomposition.



 

Wildlife and microbiomes in the city: Urbanites, big and small 
Ms Hanh Nguyen1, Dr Dave Kendal1, Dr Emily Flies1, Dr Penelope Jones1 

1University Of Tasmania, Hobart, Australia 

PLANNING OUR FUTURE CITIES: CREATING BIODIVERSE AND FUNCTIONING URBAN ECOSYSTEMS - Hanh 
Nguyen - Wildlife and microbiomes in the city: Urbanites, big and small, November 22, 2021, 12:53 - 12:58 

Biography:  
 
Hanh Nguyen is a PhD candidate at the University of Tasmania. Their research interest is in animal’s ecology 
in relation to human development. They had previously studied animal-vehicle collisions in rural and urban 
Tasmania. 
 

This study introduces a Holsworth grant supported PhD project exploring the relationship between urban 
soil and wildlife microbiomes.  
The world is becoming more urban as people increasingly migrate into cities. Urban green spaces can be 
havens of biodiversity in the city and are important spaces for human health; allowing people to exercise 
and socialise while connecting with biodiverse nature. The biodiversity hypothesis suggests that exposure to 
diverse environmental microbiomes can benefit human health by training the immune system to recognise 
a greater variety of microbes and respond appropriately. Exposure to biodiverse microbiomes maybe 
similarly important for wildlife, but little is yet known. For urban humans and potentially wildlife, the soil 
microbiome is a particularly important source of microbiome exposure, with each gram containing tens of 
thousands of bacterial, fungal and invertebrate taxa. Wildlife are likely key players in determining urban soil 
microbiomes as well; they alter soil structure through digging and scratching, they consume above- and 
below- ground vegetation which influences the soil microbiome, and they add to it directly via defecation 
and excretions. Despite this, the impact of urbanisation on soil microbiomes has been examined in isolation, 
with the diversity and community composition of surrounding wildlife often overlooked. Here we will 
present on the multi-way connections between urbanisation, the diversity of wildlife, and soil microbiomes. 
We highlight the importance of this topic for both animal and human health and introduce Holsworth-
supported research in progress that will help close some of the existing knowledge gaps 



 

Millennial ecology - are drones and artificial intelligence replacing 
botanists? 
Mr Jay Nicholson1, Mr Andrew Jansen1, Mr Michael Welch1, Dr. Hari Paramjyothi1, Mr Andrew Esparon1, Dr 
Tim Whiteside1, Steve Van Bodegraven2, Mr David Loewensteiner1, Mr Varma Gadhiraju2, Mr Kris Bock2, 
Rupal Mudholkar2, Dr Renee Bartolo1 

1Environmental Research Institute of the Supervising Scientist, Australian Government, Darwin, Australia, 2Microsoft, , 
Australia 

REMOTE SENSING IN ECOLOGY - Jay Nicholson - Millennial ecology - are drones and artificial intelligence 
replacing botanists?, November 25, 2021, 15:14 - 15:27 

Biography:  
I am a botanist working in mine-site restoration in Kakadu National Park. We use leading edge technologies to 
improve restoration outcomes for large-scale mining projects. I'm very interested in plant ecophysiology and 
linking plant function to community-level ecology. 

Technology is rapidly improving, and along with it, the accuracy and efficiency of the way we conduct 
research. Since high resolution remote sensing has been become more accessible to ecologists, the power 
to understand ecosystems has risen dramatically. But just how useful are technologies like drones and 
artificial intelligence in vegetation mapping at the individual tree scale? To some, they are a portal into a 
more effective and safer realm of data collection. To others, they could seem like a combination of 
technologies that promises much but will ultimately under-deliver. 
 
I am a botanist who has been working on a project to identify and characterise tree species in northern 
Australian savanna woodlands using drones and artificial intelligence (AI). I will highlight the challenges from 
a botanical perspective we are facing in the AI-based mapping of these complex woodland ecosystems. Can 
humans differentiate morphologically similar Eucalyptus and Corymbia species in their natural habitat from 
drone imagery, let alone a trained artificial intelligence? Can our understanding of ecosystems from a 
traditional horizontal view be easily translated to a vertical, drone-eye-view? How can morphological 
differences and phenological changes be harnessed to develop a more accurate vegetation classification? 
What role do botanists play in the process? Are we an essential cog in the virtual wheel, or are we just 
helping create a robot that will make us redundant? I’ll give you a completely unbiased opinion and 
convince you of it - botanists have the most fundamental role in the entire process. 



 

Scientific foundations for an ecosystem goal and indicators for the post-
2020 global biodiversity framework 
Professor Emily Nicholson1, Dr Jess Rowland1, Dr Chloe Sato1, - Simone Stevenson1, Dr Kate Watermeyer1 

1Deakin University, Burwood, Australia 

OPEN FORUM: CONSERVTION POLICY AND MANAGEMENT - Emily Nicholson - Scientific foundations for an 
ecosystem goal and indicators for the post-2020 global biodiversity framework, November 22, 2021, 16:10 - 

16:23 

Biography:  
My research develops new approaches to solving conservation problems, built on scientific excellence and 
global impact. My interests include measuring change in biodiversity, predicting the impacts of change on 
biodiversity and dependent human well-being, and making better conservation decisions.  

Despite significant conservation efforts, the loss of ecosystems continues globally, along with related 
declines in species and nature’s contributions to people. An effective ecosystem goal, supported by clear 
milestones, targets and indicators, is urgently needed for the post-2020 global biodiversity framework and 
beyond, to support biodiversity conservation, the UN Sustainable Development Goals, and efforts to abate 
climate change. Here, we detail the scientific foundations for an ecosystem goal and milestones, founded on 
a theory of change, and review available indicators to measure progress. An ecosystem goal should include 
three core components: area, integrity, and risk of collapse. Targets, the actions necessary for the goals to 
be met, should address pathways to ecosystem loss and recovery, including safeguarding remnants of 
threatened ecosystems, restoring their area and integrity to reduce collapse risk, and retaining intact areas. 
Multiple indicators are needed to capture the different dimensions of ecosystem area, integrity and collapse 
risk across all ecosystem types, and should be selected for fitness-for-purpose and relevance to goal 
components. Science-based goals, supported by well-formulated action targets and fit-for-purpose 
indicators, will provide the best foundation for reversing biodiversity loss and sustaining human well-being.



 

Inferring the structure of migratory bird networks from eBird data 
Dr Sam Nicol1, Dr Marie-Josée  Cros2, Dr Ronan Trépos2, Dr Régis  Sabbadin2, Dr Nathalie Peyrard2 

1CSIRO, Dutton Park, Australia, 2INRAE, UR MIAT , Castanet-Tolosan, France 

OPEN FORUM: ECOLOGICAL MODELLING - Sam Nicol - Inferring the structure of migratory bird networks from 
eBird data, November 25, 2021, 14:56 - 15:09 

Biography:  
Sam is a Senior Research Scientist in the CSIRO Conservation Decisions Team. He has a broad range of 
interests in quantitative ecology and decision science, but a particular fondness for working on birds when he 
can.  

Every year, millions of birds migrate from overwintering habitat to their breeding grounds, but migratory 
species are declining globally. Arresting these declines requires knowledge of the routes followed by 
migrants, but the relative numbers of animals moving between stopover sites is poorly understood. 
Tracking data provides highly detailed routes for a small number of individuals, but it is expensive to collect 
and it can be difficult to extrapolate from individuals to the population level. Count data, although subject 
to several biases, are widely available and provide detailed information about bird observations at specific 
locations. Our goal is to use these count data to predict the routes birds fly between count locations. 
We use a discrete network model and observed count data to determine the most likely migration routes 
using statistical modelling and efficient inference tools. Unlike previous studies, our approach accounts for 
noisy observations, mortality and flexible stopover durations by modelling using interacting Hidden Semi 
Markov Models. We designed two dedicated estimation algorithms to determine the proportion of birds 
moving between regions. We compared the efficiency and quality of estimation of these approaches on 
synthetic data and an applied case study using citizen science count data of the Far Eastern Curlew 
(Numenius madagascariensis) in the East Asian-Australasian Flyway. Our algorithms performed well on 
benchmark problems, with low absolute error and strong correlation between estimated and known 
parameters. Our algorithms may be used to better understand migratory behaviour at the population level 
and inform improved conservation outcomes for migratory birds. 



 

OPEN FORUM - David Nipperess - Conservation prioritisation to secure the 
evolutionary heritage of New South Wales 
Dr David Nipperess1, Dr William Cornwell2, Dr Jessica Boomer3, Roxane Francis2, Joshua Gregory1, Rachel 
Brown1, Dr Stephanie Stuart1 

1Dept of Planning, Industry and Environment, Parramatta, Australia, 2University of New South Wales, Kensington, 
Australia, 3Macquarie University, North Ryde, Australia 

OPEN FORUM: DECISION MAKING TOOLS AND SCIENCE COMMUNICATION - David Nipperess - Conservation 
prioritisation to secure the evolutionary heritage of New South Wales, November 26, 2021, 15:43 - 15:56 

Biography:  
David is a Senior Scientist in the Department of Planning, Industry and Environment, NSW Government, where 
he works on biodiversity indicators. David's research focuses on biodiversity assessment and conservation. 

The concept of ‘evolutionary heritage’ provides a currency for the conservation of biodiversity that values 
species by their evolutionary distinctiveness. Securing evolutionary heritage requires that we prioritise 
species for conservation such that proportional losses to the tree of life are minimised. Using the 
threatened species of New South Wales as a case study, we measured expected loss of evolutionary 
heritage (i.e. phylogenetic diversity), with and without conservation intervention, and use that information 
to prioritise species for conservation. We demonstrate a greedy algorithm that efficiently optimises the 
selection of species for conservation by minimising expected loss for any number of species conserved. We 
also showcase new software tools and data supporting decision making for the conservation of threatened 
species.



 

Livestock production land and conservation areas play a complementary 
role in conservation of the Plains-wanderer 
Mr Daniel Nugent1 

1La Trobe University, Bundoora, Australia 

OPEN FORUM: HERBIVORY AND GRAZING ECOLOGY - Daniel Nugent - Livestock production land and 
conservation areas play a complementary role in conservation of the Plains-wanderer, November 23, 2021, 

17:04 - 17:17 

Biography:  
Daniel Nugent is a PhD candidate at La Trobe University studying the ecology of the Plains-wanderer and 
management of native grasslands in south-eastern Australia.  

For native grasslands in agricultural landscapes, livestock production and biodiversity conservation are 
important uses of that land. Approaches to managing structural changes that result from climate cycles 
typically differ between production farms and conservation areas as they have different goals. This has the 
potential to shift habitat suitability for grassland fauna across landscapes.  
 
The critically endangered Plains-wanderer (Pedionomus torquatus) is a habitat specialist that occurs on land 
managed for both livestock production and conservation in semi-arid grasslands of eastern Australia. It is 
unclear if habitat suitability for the Plains-wanderer is stable or shifts in response to interactions between 
different land uses and climate phases. Here we investigate if land use type (production, conservation) 
interacts with climate (rainfall) to affect habitat suitability of the Plains-wanderer using 11 years of bird 
occurrence and remotely-sensed habitat structure data. 
 
We found habitat suitability for the Plains-wanderer was driven by an interaction between land use type 
and rainfall, with conservation areas supporting more high value habitat during dry periods but less during 
wet periods. Plains-wanderer occurrence was also influenced by interactions between land use and rainfall, 
with birds more likely to occur at production farms during wet periods.  
 
Our findings show how land used for livestock production can complement conservation areas in providing 
high value habitat for the Plains-wanderer. Furthermore, they highlight that land use type and climate are 
important drivers of grassland dynamics, and approaches to biodiversity conservation should consider that 
patterns of habitat suitability may shift across landscapes over time.  



 

Reducing measurement error in tree growth estimates from repeat forest 
surveys using longitudinal models 
Ms Theresa O'Brien1, Dr Richard Condit2, Professor David Warton1, A/Prof Daniel Falster1 

1University of New South Wales, Sydney, Australia, 2Morton Arboretum Centre for Tree Science, Lisle, United States of 
America 

OPEN FORUM: PLANT AND SOIL ECOLOGY - Theresa O'Brien - Reducing measurement error in tree growth 
estimates from repeat forest surveys using longitudinal models, November 25, 2021, 16:56 - 17:09 

Biography:  
Theresa O'Brien is a Masters candidate in Biology at UNSW. Her research is in using mathematical and 
statistical models for tropical tree life histories. 

Worldwide, repeat surveys of forest trees in permanent plots are key for understanding forest dynamics 
and the productivity of forests. However, the most common growth models - based on a single growth 
interval - struggle to differentiate between measurement error and true growth, with biologically unrealistic 
both negative and very high growth rates a common occurrence. To improve estimates of individual growth, 
we applied a hierarchical longitudinal methodology which is able to use a sequence of repeat measures and 
exploit that relationship beyond a single interval to reduce overall error and account for unrealistic growth. 
We demonstrate the utility of this approach by fitting two hierarchical models: a constant growth rate and a 
size-dependent growth rate, each with individual and species level effects. Fitting these models helps to 
identify unrealistic size records, effectively cleaning the data. Using data from a long-term forest census on 
Barro Colorado Island, we provide robust estimates for variability in growth among individuals and species. 
Models providing realistic estimates of tree growth over time will improve forestry management, theory 
about biodiversity, and predictions on the potential for forests to capture and store carbon worldwide.



 

Integrating biodiversity in business decision-making through natural 
capital accounting 
Mr Carl Obst1 

1Ideea Group, Fairfield, Australia 

BUSINESS AND BIODIVERSITY: INSIGHTS FOR ECOLOGY AND CONSERVATION SCIENCE FROM RESEARCH AND 
PRACTICE - Carl Obst - Integrating biodiversity in business decision-making through natural capital 

accounting, November 22, 2021, 12:07 - 12:20 

Biography:  
I am Director of IDEEA Group specialising in natural capital accounting (NCA). My background is economics 
and my major work since 2010 has been establishing the United Nations System of Environmental-Economic 
Accounting as the international statistical standard in NCA. 

A significant barrier to integrating biodiversity into standard business decision making is the wide range of 
frameworks, methods and metrics for describing biodiversity and the environment. While this range is 
meaningful from a scientific perspective, it is challenging for non-ecologists. 
 
Natural capital accounting (NCA) has emerged in the past decade as a means by which the richness of 
biodiversity and other environmental data can be integrated within standard business decision making and 
reporting approaches. 
 
This presentation describes the current state of play on NCA in Australia and globally. There is a focus on the 
recently adopted United Nations statistical standard, the System of Environmental-Economic Accounting - 
Ecosystem Accounting (SEEA EA), and its links to business. As well, the presentation covers wider 
developments in natural capital measurement by businesses, and discusses some remaining challenges and 
concerns, including concerns about monetary valuation.



 

Efficiencies of species-based and ecosystem-based approaches for 
threatened biodiversity conservation 
Miss Javiera Olivares-rojas1, Dr. Carly Cook1, Dr Jessica Walsh1 

1School of Biological Sciences, Monash University, Melbourne, Australia 

OPEN FORUM: THREATENED SPECIES - Javiera Olivares-Rojas - Efficiencies of species-based and ecosystem-
based approaches for threatened biodiversity conservation, November 22, 2021, 14:51 - 15:04 

Biography:  
Javiera is a PhD candidate at Monash University, working on how to improve the effectiveness and efficiencies 
of decision support frameworks to manage threatened biodiversity. Her background is in natural resources 
sciences, aiming to specialise in biodiversity conservation and management. 

Conservation efforts have largely focused on species-based approaches, yet ecosystem-based management 
has been suggested as a more efficient strategy for biodiversity management. A long-running debate 
continues around which approach delivers greater benefits and increased efficiency in conservation. With 
increasing numbers of species and ecosystems that are threatened and limited resources, a better 
understanding of the trade-offs between these approaches is crucial. In this study, we compared both 
approaches by identifying shared and unique management actions prescribed for threatened species and 
threatened ecological communities (TECs), and evaluating the number of species benefitting from an 
ecosystem-based approach, and vice-versa, using the New South Wales Saving our Species program as case-
study. We ran two analyses, with and without the spatial locations of priority sites for prescribed actions. 
We found that from 124 actions, 61 (49%) are shared between species and TECs at a non-spatial level. Yet, 
in the spatial (more realistic) analysis, most of the complementarity of actions and efficiency was lost due to 
a lack of overlap in priority sites of species and TECs. In both analyses a species-based approach included a 
greater percentage of overlapping prescribed actions, which would result in a higher number of species and 
TECs receiving partial to full protection. Surprisingly, this finding contradicts previously-held beliefs that 
ecosystem-based management could be more efficient. Analysis of more case-studies are required before 
we can make broader conclusions, but in the meantime, conservation actions could focus on prioritizing 
widespread and common threats that benefit both threatened species and ecological communities. 



 

Standardising environmental monitoring and data systems for NRM 
practitioners: how ecologists and service providers can benefit from 
TERN’s protocols developed for DAWE 
Sally O'Neill1,2, Andrew Tokmakoff1,2, Julia Bignall1,2, Mark Laws1,2, Kimberly McCallum1,2, Ben Sparrow1,2 

1School of Biological Sciences, University of Adelaide , Adelaide, Australia, 2TERN Ecosystem Surveillance, University of 
Adelaide, Adelaide, Australia 

OPEN FORUM: CONSERVATION ECOLOGY - Sally O'Neill - Standardising environmental monitoring and data 
systems for NRM practitioners: how ecologists and service providers can benefit from TERN’s protocols 

developed for DAWE, November 23, 2021, 14:28 - 14:41 

Biography:  
Still needed. 

Having well-defined ecological field data collection protocols and associated tooling makes designing field 
surveys, costing activities, carrying out field surveys, and delivering curated quality data, repeatable, 
accurate, easier and faster to complete. The Department of Agriculture, Water and the Environment 
(DAWE) is working with TERN to co-design the ecological monitoring protocols and data exchange system, 
that once implemented will greatly assist consulting ecologists and service providers collect, manage and 
deliver quality, repeatable data that harmonises and brings together hundreds of individual projects from 
across Australia. Comprehensive instructions, guidelines, and training, together with field collection apps 
and web based curation portals will enable ecologists to collect data with scientific rigour. The standardised 
monitoring protocols are being built to support future DAWE natural resource management programs that 
benefit the environment, farms and communities. 



 

The impacts of severe fires on plant populations 
Dr Mark Ooi1 

1University Of New South Wales, Sydney, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Mark Ooi - The impacts of severe fires on plant 

populations, November 25, 2021, 14:30 - 14:45 

Biography:  
Mark Ooi is a Senior Research Fellow at UNSW. He leads a research group focused on key themes in plant 
ecology including fire and threatened species management and is part of the NSW Bushfire Risk Management 
Research Hub. 

Fire is a key disturbance in ecosystems across most continents, and component species are often adapted to 
historic fire regimes. Fire regimes are made up of elements including frequency, intensity and seasonality of 
fire occurrence. The ecological responses to variation in the fire regime are arguably the most important 
drivers of plant species persistence in fire-prone systems around the world. However, surprisingly, the 
impacts of multiple fire regime elements on vegetation or particular species are rarely understood. 
Furthermore, climate change and anthropogenic factors including implemented fires, are producing fire 
regime shifts. To fully understand plant population dynamics, and to manage and predict how the species 
we want to conserve, we therefore need to develop a clear picture of how different elements of the fire 
regime contribute to ecological processes. I will present examples which highlight the importance of 
different plant traits in determining outcomes in response to fire and different regime elements, focusing 
on hotter fires related to intense megafires such as those experienced in 2019-20. Developing an 
understanding of multiple fire regime elements will have broad implications for the conservation of rare 
species and biodiversity.



 

Using flow cytometry to examine viral community variation over an 
ecological gradient, in a skink  
Mr Robert O'Reilly1, Dr James  Paterson, Associate Profe Michael Schwarz, Professor Jim Mitchell, Assoc. Prof. 
Mike Gardner 
1Flinders University, Adelaide, Australia 

OPEN FORUM: PATHOGENS AND PARASITES - Robert O'Reilly - Using flow cytometry to examine viral 
community variation over an ecological gradient, in a skink, November 25, 2021, 14:56 - 15:09 

Biography:  
Robert completed his undergraduate degree in Marine biology and Aquaculture at Flinders University in 2015. 
In 2017, he completed his BSc Honours (molecular ecology) in lizard immune genes. Robert began his PhD in 
2018 focusing on reptile virology and immunology. 

Environmental conditions influence viral and bacterial communities in both the external environment as 
well as internal conditions of the host. Fluctuating conditions require hosts to be able to tolerate changing 
pathogen diversity and abundance in order to survive. We examined the viral communities in the oral cavity 
of an iconic Australian reptile, Tiliqua rugosa, over an ecological gradient of arid to humid, with the use of 
flow cytometry. We found four microbiological populations consisting of two viruses, bacteria and, an 
unknown microbial species. Preliminary analyses show that one virus was found in 97% of individuals, with a 
high abundance in 52% of those lizards. The second virus was found in all individuals, but only 21% had a 
high abundance. There were significant abundance differences between the arid north-east of the site, and 
the more humid south-west of the site for both viruses. This study presents a novel approach in determining 
viral communal abundances in relation to varying ecological environments — in an Australian reptile. These 
data further add to the understanding of reptile virology and the relationship pathogens have with the 
external environment. Metagenomics is needed to specifically identify the microbiological populations



 

Genetic methods for detection of recent population subdivisions 
Mr Gabe O'Reilly1, Prof Celine Frére2, Prof William Sherwin1 

1 Evolution and Ecology Research Centre, School of Biological Earth and Environmental  Science, University of New South 
Wales, Sydney, Australia, 2School of Science and Engineering, University of the Sunshine Coast, Sunshine Coast, Australia 

ADVANCES IN GENOMICS FOR ECOLOGY - Gabe O'Reilly - Genetic methods for detection of recent population 
subdivisions, November 26, 2021, 11:54 - 12:07 

Biography:  
Recently finishing my PhD in population genetics, I exist in the liminal space between becoming a doctor 
and being a student. 
 
During this transition I'm working at an environmental consultancy company, while hunting for a post-
doctorate position in population genetics. 

Potential subdivision events in populations can have a wide range of causes: from natural disasters like 
bushfires that isolate communities, to anthropogenic disturbances like railroads cutting through a 
population’s habitat. Due to the unpredictability inherent in events like bushfires, or even for predictable 
events such as property development, populations affected by these potential subdivisions are often not 
studied until after the event, making it extremely hard to assess negative conservation impacts without the 
benefit of prior data. This paper aims to apply population genetics methods to assess whether it is possible 
to accurately assess the impact a potential subdivision event can have on the genetic makeup of a 
population, especially when one has no data prior to such an event. Often differentiation measures, such as 
𝐹𝐹𝐹𝐹𝐹𝐹, can be used for detecting whether a population has been subdivided. However, these measures often 
take dozens of generations to show a significant change from zero (i.e., no differentiation), especially in 
larger populations. In this paper we present a more sensitive method, which is suitable for detecting 
subdivision effects within a few generations of the event and can be applied without prior data. We test this 
method using both simulated data, and genetic data from a population of koalas that  may have been 
subdivided by a newly constructed railroad.



 

Did European Invasion add fuel to the fire? Interrogating historical fire 
management through subfossil record 
Ms Caitlin O'Shea1, Dr Michael Shawn-Fletcher1, Dr Simon Connor2, Michaela Mariani3, Yoshi Maezumi4, 
Patricia Gadd5, GunaiKurnai Land and Waters Aboriginal Corporation GunaiKurnai6 

1University Of Melbourne, Footscray, Australia, 2Australian National University, Canberra, Australia, 3University of 
Nottingham, Nottingham, England, 4University of Amsterdam, Amsterdam, Netherlands, 5Australian Nuclear Science and 
Technology Organisation, Lucas Heights, Australia, 6GunaiKurnai Land and Waters Aboriginal Corporation, Kalimna, 
Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Caitlin O'Shea - Did European Invasion 
add fuel to the fire? Interrogating historical fire management through subfossil record, November 26, 2021, 

11:54 - 12:06 

Biography:  
I'm a Master of Environment student researching vegetation composition and fire regime change in eastern 
Victoria pre- and post-British Invasion. I’m analysing a sediment core from East Gippsland, looking for changes 
in pollen and charcoal deposits throughout the subfossil record. 

Have catastrophic bushfires always been a part of the landscape in southeast Australia? Or has the removal 
and suppression of indigenous land management practices sparked a change in age-old fire regimes? 
Devastating bushfires are becoming the norm in southeast Australia, with the recent 2019/20 fire season 
providing a catalyst for discussion around alternative fire mitigation approaches. Returning to an 
Indigenous-style burn regime has been posed as a potential bushfire mitigation strategy because of its 
ability to keep landscape-scale fuel loads low, perhaps reducing the severity and intensity of future bushfire 
events. Amidst changing climate conditions and increasing bushfire occurrence, there is an urgent need for 
quantitative research around historical use of indigenous cultural burning if it is to be seriously considered 
in modern-day fire management. 
To explore the extent of the influence of Indigenous fire management in southeast Australia, we examine 
the subfossil record, identifying changes in fuel and fire regimes before and after European invasion. Elusive 
Lake, located on Bidawal Country in Victoria’s fire-affected East Gippsland, is the region’s largest freshwater 
lake, an unparalleled indicator for regional environmental change. Geochemical analyses provide a broad 
environmental context for a high-resolution charcoal record illustrating historical changes in fire frequency 
and intensity. Preserved pollen allows us to identify changes in vegetation before and after Invasion, and 
provides insight into predominant fuel types present throughout the record. These analyses will be coupled 
with a ground-breaking REVEALS (Regional Estimates of Vegetation Abundance from Large Sites) model of 
the area to reconstruct pre-European vegetation cover. 



 

Multiscale influences of overwintering retreat site selection by reptiles in 
south-eastern Australia 
Ms Jackie O'Sullivan1, Miss Claire Foster1, Dr Damian Michael2, Mr Daniel  Florance1, Prof David Lindenmayer1 

1The Australian National University, Acton , Australia, 2Charles Sturt University, Albury, Australia 

OPEN FORUM: BEHAVIOUR, PHYSIOLOGY AND MOVEMENT- Jackie O'Sullivan - Multiscale influences of 
overwintering retreat site selection by reptiles in south-eastern Australia, November 22, 2021, 17:15 - 17:20 

Biography:  
Jackie O'Sullivan is a PhD candidate at The Australian National University. Her research aims to evaluate 
restoration strategies for conserving herpetofauna in agricultural landscapes. 
 
Jackie has a Bachelor of Environmental Science (1st class honours) from the University of Canberra.  

Understanding the characteristics of retreat sites that influence selection by fauna is critical for both habitat 
and species management. Surface rocks provide vital retreat habitat for a broad range of species, 
particularly ectotherms adapted to saxicoline environments. They are essential for reptile survival during 
cooler winter months of reduced activity when reptiles are most vulnerable to disturbance. Despite this, 
there is limited evidence describing the features of surface rock that contribute to use. A recent resurgence 
in large-scale surface rock removal from agricultural landscapes intensifies the need for quantitative 
evidence highlighting the significance of surface rock in these areas. We examined the retreat-site use of 
reptiles in agricultural landscapes of Gundagai, NSW. We surveyed 14 sites across a gradient of solar 
exposures. We measured landscape, canopy, thermal and physical characteristics of occupied and 
unoccupied retreat sites. We found reptiles to be positively associated with high elevation areas, minimal 
canopy cover and north-easterly aspects. Rocks that had high surface contact with the ground and minimal 
embeddedness were preferred. By quantifying the characteristics and features that surface rocks provide to 
reptiles, the effect of their removal in the landscape can be inferred. Conservation of reptiles in agricultural 
landscapes requires appropriate management and retention of surface rock. We discuss implications for 
rock removal and management policies, sustainable farming practices and future ecological restoration 
programs.



 

Towards annual continental-scale habitat condition monitoring for 
Australia 
Dr Chris Owers1, Dr Karel Mokany1, Dr Tom Harwood1, Dr Simon Ferrier1, Dr Chris Ware2, Dr Tim McVicar1, Dr 
Kristen Williams1, Dr Becky Schmidt1, Dr Randall Donohue1, Dr Eric Lehmann1 

1Land and Water, CSIRO, Canberra, Australia, 2Land and Water, CSIRO, Sandy Bay, Australia 

REMOTE SENSING IN ECOLOGY - Chris Owers - Towards annual continental-scale habitat condition monitoring 
for Australia, November 25, 2021, 11:33 - 11:46 

Biography:  
Chris is a postdoctoral fellow part of the Quantitative Biodiversity Assessment team at CSIRO. His research 
examines habitat condition at continental scales using earth observation data. Chris joined CSIRO after 
working as a research scientist at Aberystwyth University in Wales. 

Identifying the condition of natural habitats through continuous monitoring is paramount to understanding 
the response of biodiversity to drivers of global change. Reliable and consistent continental-scale mapping 
of habitat condition and its change over time and space facilitates informed decision making, supporting 
cohesive methods to address biodiversity loss. The increasing accessibility of publicly available earth 
observation data (with high spatial and temporal frequency), coupled with advances in data science 
analytics, provides capacity for continuous monitoring at large scales not achievable in recent decades. 
However, identifying habitat condition from earth observation data is inherently difficult, as traditional 
remote sensing approaches struggle to identify genuine changes in condition from natural ecosystem 
dynamics. Overcoming these challenges requires innovative analytical approaches that ‘understand’ the 
environmental, spatial, and temporal context of a particular habitat. Here we examine the use of advanced 
machine learning techniques, specifically temporal convolutional neutral networks (deep learning). This 
approach provides greater capacity to utilise earth observation time-series to quantify habitat condition 
within context of natural fluxes. We develop a scalable workflow using the CSIROs Earth Analytics Science 
and Innovation (EASI) cloud-based platform for continental-scale mapping. Our results demonstrate the 
capacity of temporal deep learning to identify inter-annual changes in habitat condition while allowing for 
intra-annual perturbations associated natural ecosystem dynamics. The approach developed in this study 
provides a platform for generating a nationally consistent picture of habitat condition change at spatial and 
temporal scales appropriate for evaluating efficacy of national policy and targeted intervention to limit 
biodiversity loss.



 

Satellite-based monitoring of intra- and inter-annual vegetation dynamics 
in the rangelands. 
Dr Gerald Page1,2, Ms Katherine Zdunic1, Dr Suzanne Prober2 

1Department of Biodiversity, Conservation and Attractions, Kensington, Australia, 2CSIRO Land and Water, Floreat, 
Australia 

REMOTE SENSING IN ECOLOGY  - Gerald Page - Satellite-based monitoring of intra- and inter-annual 
vegetation dynamics in the rangelands, November 25, 2021, 12:14 - 12:19 

Biography:  
Gerald works at the intersection of plant physiological ecology and remote sensing. His current work with 
DBCA and CSIRO is focused on understanding the restoration potential of rangeland ecosystems in Western 
Australia. 

The cumulative impact of 150 years of grazing has led to widespread degradation in the West Australian 
rangelands, with the future impacts of increasing temperature and changing precipitation regimes 
associated with climate change uncertain. Monitoring the ecological condition of these seasonally dynamic 
rangelands is a difficult task owing to the vast size and remoteness of these ecosystems. Disturbances are 
not uniform across the landscape nor through time and are further complicated by the episodic nature of 
weather systems that have a strong influence of the year-to-year changes in condition. Therefore, 
methodological approaches to monitoring that combine field measurements with remote-sensing tools 
represent a powerful and cost-effective toolset to conduct spatial analyses of changes in ecological 
condition that can incorporate topography, weather and management interventions at the landscape scale. 
While there are existing continental-scale vegetation cover-change products, here we aimed to test a 
regionally specific plot to landscape scale method to predict projected foliar cover (PFC, %) using Landsat 
imagery and a digital elevation model in semi-arid shrublands in Western Australia calibrated using either 
ground-based data collection methods or image-processing based methods to extract training data from 
high-resolution (50 cm) satellite imagery. We then tested the utility of predicting PFC from an annual time-
series of Landsat imagery between 1989 and 2019 to detect changes in vegetation cover over time. We will 
present an analysis of long-term (30 year) changes in woody vegetation cover over a 350,000 hectare area 
as well as the intra-annual dynamics of canopy and ground-cover species.



 

Community structure of gorgonians is influenced by depth gradient and 
current regime in coral reefs. 
Miss Marta Panero1 

1James Cook University, Townsville, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Marta Panero is a keen Marine Biologist with strong underwater photography and scuba diving background. 
Driven by a life-long passion for the ocean, she is conducting her Master of Philosophy designing her own 
research project over a two-year period.  

 
Gorgonians are important ecosystem engineers in marine systems, controlling resource availability to other 
organisms, altering biotic and abiotic environments by their own physical structure. As benthic structures, 
like sponges and soft corals, gorgonians are home for a variety of fish and invertebrate species. However, 
gorgonians have been suffering from a decline in health due to anthropogenic stressors.  
Despite their ecological importance, very limited information is available on gorgonians, especially in the 
Indo-Pacific area. There is the need to understand their role the ecosystem. Therefore, this study aims to: 
 
1. Assess the influence of depth and location on gorgonian richness, abundance, community 
structures, and size structures; 
2. Quantify the impact of current regime, depth, and exposure on gorgonian communities across 
locations and depths. 
 
Data collection was conducted around the Palm Island Group, part of the inshore area of the Great Barrier 
Reef Marine Park. Surveys were conducted across sixteen sites using stereo video (DOV) system for a total 
of 196 transects at different depths (15m, 10m, 5m). Current meters were deployed at each location and 
depth. Results showed that gorgonian communities are influenced by depth gradient, especially 
communities at 15m were shown to be diverse. Current speed represents a physical driver of gorgonian 
community structure.   
Hence, this research provides important baseline data on the ecology of gorgonians that can be used to 
assess the status of gorgonians over time, and to identify priority areas for conservation efforts. 



 

Population genomics informs urban ecology of a native Australian 
mosquito involved in disease transmission 
Ms Veronique Paris1, Mr Ary Hoffmann1, Dr Tom Schmidt1 

1The University Of Melbourne, Parkville, Australia 

OPEN FORUM: PRACTICAL USE OF GENOMICS FOR ECOLOGY - Veronique Paris - Population genomics informs 
urban ecology of a native Australian mosquito involved in disease transmission, November 26, 2021, 15:12 - 

15:17 

Biography:  
Véronique is a third year PhD student, working on disease transmitting mosquitoes in Australia. She is using 
population genomic approaches to investigate population structure and dispersal dynamics to inform pest-
control research. She is also involved in vector competence experiments.  

Understanding how species interact with urban environments is important for pest-control research and 
conservation. The native Australian mosquito Aedes notoscriptus is found throughout Australia including 
southern Victoria where it has been identified as a key vector of Buruli ulcer. Despite its ubiquity and human 
health impacts, little is known about the ecology of this species. In early 2021, a mosquito-control-
intervention-pilot-study aimed to non-chemically reduce numbers of Ae. notoscriptus at the Mornington 
Peninsula where Buruli ulcer has become established. For four weeks, gravid traps were placed in five out of 
ten study sites (each ~250m x 300m) to remove mosquitoes. I will present results of a fine-scale population 
genomics study of Ae. notoscriptus in the same area, using genome-wide single nucleotide polymorphisms 
(SNPs) to investigate dispersal patterns. I estimated relatedness between individuals, calculating separation 
distances between full-siblings, half-siblings and cousins. Thinking of dispersal as an intergenerational 
process, these estimates were used to infer movement over the past two generations, yielding insights into 
the local movement ecology of Ae. notoscriptus. The study showed that the Ae. notoscriptus’ scale of 
dispersal is likely to be above the size of the intervention zones used in 2021 and suggests that mosquitoes 
would have re-invaded zones within one or two generations. These results highlight the importance of 
acquiring ecological information when planning interventions. 



 

Pleistocene fossil sites and their role in conservation public outreach: A 
World Heritage Area perspective. 
Mr Evan Parker1, Dr  Elizabeth Reed1,3, Dr Daniel Rogers2, Dr Tahlia Perry1 

1The University Of Adelaide, Adelaide, Australia, 2Department of Environment and Water, Adelaide, Australia, 3South 
Australian Museum, Adelaide, Australia 

PRACTITIONERS COLLABORATING TO RESTORE AND REWILD LANDSCAPES - Evan Parker - Pleistocene fossil 
sites and their role in conservation public outreach: A World Heritage Area perspective, November 22, 2021, 

11:51 - 11:56 

Biography:  
Evan Parker is a PhD. candidate from the University of Adelaide researching the change in rodent communities 
from Naracoorte Caves through the Pleistocene. His particular interest is in using the fossil record for public 
outreach in conservation of threatened species. 

Combatting biodiversity loss in Australia requires both tested and novel approaches to conservation science 
coupled with communicating research results to scientists, decision makers and the general public. 
Ecological studies of past faunas and environments can offer novel solutions if amalgamated effectively with 
modern ecology. Palaeoecological research investigating the Pleistocene has contributed to conservation 
science globally across several topics relevant to biodiversity loss. These include: determining ‘natural’ 
baseline community composition and diversity; species and ecosystems responses to non-anthropogenic 
driven stressors (e.g. past climate change); former geographical and environmental ranges of species; 
extinction dynamics, drivers and species resilience; and, understanding thresholds of change for species and 
ecosystems. Tourism ready fossil sites may also play an important role in conservation science by 
disseminating ecological information from a constrained spatial area with a broader temporal scale than 
ecological studies alone. The Naracoorte Caves National Park in South Australia offers an opportunity to 
deliver focussed conservation messaging at a World Heritage fossil site positioned in an area of significant 
landscape modification and biodiversity loss. We report preliminary survey results investigating the ability 
of the interpretative offerings at the Naracoorte Caves to inform visitors about biodiversity conservation 
related to scientific research on the fossils at the site. We also discuss the facilities present relating to these 
results. 



 

OPEN FORUM: ECOSYSTEM RESTORATION - Tina Parkhurst - Recovery of 
woody but not herbaceous native flora ten years post old-field restoration 
Ms Tina Parkhurst1, Dr Suzanne Prober2, Dr Rachel Standish1 

1Murdoch University, Murdoch, Australia, 2CSIRO Land and Water, Wembly, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Tina Parkhurst - Recovery of woody but not herbaceous native 
flora ten years post old-field restoration, November 26, 2021, 11:15 - 11:28 

Biography:  
Tina Parkhurst is a PhD candidate at Murdoch University. Her main research interest is the restoration of arid 
ecosystems, and in particular the investigation of abiotic and biotic barriers to restoration of old fields in 
agricultural landscapes. 

Vegetation recovery in old fields towards mature reference states is often limited by abiotic and biotic 
thresholds resulting from agricultural land use legacies. Old field restoration may include interventions to 
overcome these thresholds and assist transition between states. However, our understanding of the 
effectiveness of these interventions in overcoming the thresholds is limited.  
Using a point-intercept transect method, we surveyed nine sites, each comprising a triplet of fallow 
cropland, planted old field and woodland reference plot, to reflect states along the restoration trajectory, 
from the degraded state to the reference state. We compared ground cover attributes, and richness and 
cover of woody and herbaceous flora species using ANOVA and multivariate analyses.  
We found that a decade after planting, cover of leaf-litter and woody debris in planted old fields were 
significantly higher compared to fallow croplands, however woodland reference conditions were not 
achieved. Whilst woody species cover and richness was similar in planted old fields and woodland reference 
plots, herbaceous species richness was significantly lower in the planted old fields, and more similar to the 
fallow croplands.  
Our results show that active restoration of old fields increased leaf litter, woody debris and cover and 
richness of trees and perennial shrubs. However, native herbaceous species richness and cover remained 
similar to the fallow cropland. To effect transitioning of the herbaceous layer to the woodland reference 
state we need to examine abiotic and biotic barriers to establishment. 



 

Effects of fire season on the reproductive success of the post-fire flowerer 
Doryanthes excelsa 
Ms Ruby Paroissien1 

1UNSW, Randwick, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Ruby Paroissien - Effects of fire season on the 

reproductive success of the post-fire flowerer Doryanthes excelsa, November 25, 2021, 15:31 - 15:36 

Biography:  
I am currently working at the Australian Plantbank as a seedbank officer. I have completed a BFA/BSci (Hons). 
I have published a paper on the germination of Actinotus forsythii and contributed to various research projects 
surrounding seed and fire ecology. 

Fire season can have a key impact on the reproductive success of species but rarely receives the spotlight 
when impacts of fire regimes are studied. Post-fire flowerers are particularly vulnerable to changes in fire 
seasonality, as their seeds lack dormancy and depend on post fire conditions for success. For Doryanthes 
excelsa, a post-fire flowerer endemic to NSW, Australia, I examined the effect of fire seasons on its 
reproductive efficacy.  
 
A field experiment was carried out at sites of different soil moisture levels (wet, dry) burnt in different 
seasons (summer, autumn, spring) to measure the reproductive output of D. excelsa, including the 
percentage flowering and the number of seed pods. Seeds were collected, germinated and tested for the 
percentages of lipids, carbohydrates, and crude proteins. 
  
There was a strong effect of fire season on D. excelsa reproduction, in which percentage flowering, number 
of seed pods, germination and lipid levels in seeds were higher after fires that occurred in summer 
compared to spring or autumn burns. Burns outside of summer also delayed flowering.  
 
The results of this study highlight the importance that fire and the season in which it occurs play in the 
reproductive success of D. excelsa. Fire season may interact or act independently of moisture and severity 
to decrease the reproductive efforts of this post-fire flowerer. This study can help to inform management of 
burns, in which summer burns are ideal for the success of D. excelsa, but autumn burns are preferable in 
the context of prescribed fires.  



 

Russell the growling grass frog goes to Jacana wetlands 
Professor Kirsten Parris1 

1The University Of Melbourne, Parkville, Australia 

ENGAGING COMMUNITY IN THE SCIENCE AND STORIES OF NATURE THROUGH SCIENCE-ARTS 
COLLABORATIONS - Kirsten Parris - Russell the growling grass frog goes to Jacana wetlands, November 25, 

2021, 12:04 - 12:17 

Biography:  
Kirsten Parris is a Professor of Urban Ecology in the School of Ecosystem and Forest Sciences at the University 
of Melbourne. She enjoys singing and playing her ukulele. 

Transportation noise in cities alters the acoustic environment of urban frogs, reducing the distance over 
which the male's advertisement call can be detected. Following a study of wetlands across 34 local 
government areas in the Greater Melbourne region, Russell the growling grass frog visited the noisiest 
location where his species is known to persist: Jacana Wetlands on the Moonee Ponds Creek. In this 
presentation, he will tell of his experiences there, in prose and song.



 

Flash and dash? Impact of camera trap flash type on feral cat behaviour 
and re-visitation 
Miss Alexandra Paton1 

1University of Tasmania, Sandy Bay, 7005 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Alexandra Paton - Flash and dash? 
Impact of camera trap flash type on feral cat behaviour and re-visitation, November 22, 2021, 14:29 - 14:34 

Biography:  
Alex graduated from the University of Tasmania in 2019 with a bachelor of science and first class honours. She 
is currently a PhD student studying feral cat monitoring, and previously completed an undergraduate vacation 
studentship at CSIRO in 2017.  

Remote camera trapping is now the most widely accepted approach for monitoring feral cat populations. 
However, wildlife managers and researchers commonly believe that camera flash-type influences animal 
behavior and re-detection, particularly in felids. As such, they avoid the use of white-flash in favor of more 
discreet flash-types like infrared (IR). Following the work of Taggart et al (2020), we aimed to quantify the 
influence of flash type on feral cat behavior, proportion of days a camera was occupied (PDO), and on 
visitation following initial detection. We found evidence that feral cats were more likely to investigate 
camera trap units that used IR flash, but were aware and appeared to be curious about both flash-types at 
night as well as camera units in the day. No difference in PDO was detected between flash types, and there 
was no evidence to indicate the development of trap-shyness overtime. It appears that feral cats are aware 
of camera traps regardless of the flash used, but there is no evidence to suggest that the use of white-flash 
influences re-visitation rate. These finding indicate that white-flash cameras are suitable for monitoring 
feral cats. If possible, white-flash ought to be favored over IR because it can provide higher quality images 
for individual feral cat identification, a necessary requirement for density estimates. 



 

Verging on transformation: The social and ecological values of native 
verge gardens along suburban streets 
Dr Natasha Pauli1, Dr Clare Mouat1, Dr Kit Prendergast2, Dr Cristina Ramalho1, Dr Emma Ligtermoet1 

1University Of Western Australia, Crawley, Perth, Australia, 2Curtin University, Bentley, Perth, Australia 

PLANNING OUR FUTURE CITIES: HUMAN-NATURE CONNECTIONS, COEXISTENCE AND CO-DESIGN - Natasha 
Pauli - Verging on transformation: The social and ecological values of native verge gardens along suburban 

streets, November 22, 2021, 14:28 - 14:41 

Biography:  
Dr Natasha Pauli is a Senior Lecturer in Geography, University of Western Australia. Her interdisciplinary 
research focusses on finding opportunities for conserving and increasing biodiversity in urban, agricultural and 
natural settings, for the mutual benefit of people and nature.  

The Australian city of Perth lies within a global biodiversity hotspot, hosting over 2,000 species of native 
plants and ~200 species of native bees. Throughout Perth, there is a growing trend among residents to 
install low-growing native plants on the street verge in front of their homes. ‘Native verge gardens’ have 
become normalised following promotion as a means of reducing household water use, and are now 
permitted by most Perth local governments. However, there is little information available on the potential 
social and ecological benefits and challenges associated with this form of urban greening. We interviewed 
verge gardeners from 22 households to understand their motivations and sources of inspiration. 
Concurrently, we conducted plant surveys, and observations of pollinating insects. Most verge gardeners 
were motivated to reduce resource use, or improve the visual appeal of the verge. Some respondents noted 
increased positive interactions with neighbours through verge gardening. Gardeners’ plant selection was 
partly influenced by a desire to attract wildlife, although few had extensive knowledge of native plants or 
ecology. Plant selection was strongly influenced by local government initiatives. We identified 265 unique 
plant species, of which 41% were locally occurring, and a further 28% were from elsewhere in Western 
Australia. Spring/summer observations (Oct 2019-Mar 2020) of flowering plants showed that at least eight 
species of native bees were visiting verge gardens. Our research demonstrates the potential for seemingly 
small parcels of urban greenspace to act as sites for both social and ecological change, with local residents 
taking a central role.



 

Using Terrestrial LiDAR to characterise post-fire habitat structure in dry 
Eucalypt forest 
Mrs Sandra Penman1, Prof Alan York1, Dr Pia Lentini2, Dr Brad Law3 

1The University Of Melbourne, Creswick, Australia, 2RMIT, Melbourne, Australia, 3Forest Science Unit, NSW DPI, 
Parramatta, Australia 

REMOTE SENSING IN ECOLOGY - Sandra Penman - Using Terrestrial LiDAR to characterise post-fire habitat 
structure in dry Eucalypt forest, November 25, 2021, 12:28 - 12:32 

Biography:  
Sandra is completing a part-time PhD on how fire affects microbat communities. She is interested in landscape 
dynamics, looking at plants and drinking coffee. School from home is one of her least favourite things - even 
trickier than virtual conferences. 

Understorey vegetation dynamics are key for many forest characteristics including fire risk and biodiversity 
values. Understorey vegetation structure varies with time since disturbance, but methods for characterising 
it vary and often rely upon visual estimates which are notoriously unreliable. Terrestrial LiDAR scanning 
(TLS) provides high resolution understorey data which can be used to quantify understorey structure and 
habitat complexity, including metrics that cannot be calculated using traditional methods. I measured fine-
scale vegetation structure in the Otway Ranges at 24 sites ranging from 6 months – 55 years post-fire. These 
data were collected to examine the relationship between vegetation structure and microbats, a faunal 
group known to be highly responsive to vegetation structure. Here I present my approach to quantifying 
structure in dry sclerophyll forests using TLS as well as discussing other opportunities that this data can 
provide.



 

Environmental clines as pools of invasive genotypes preadapted to climate 
change  
Dale Perkins1 

1James Cook University, Manoora, Australia 

OPEN FORUM: INVASIVE SPECIES- Dale Perkins - Environmental clines as pools of invasive genotypes 
preadapted to climate change, November 23, 2021, 15:07 - 15:20 

Biography:  
Dale is a JCU Honours student studying at the Australian Tropical Herbarium. He graduated his BSc Degree in 
2019 and was awarded the Sir Joseph Banks Medal for Botany. Dales interests include invasive ecology, 
community ecology, bio-geography, and evolutionary biology.  

Invasive plants are frequently able to rapidly adapt to the different environments present in the regions 
they invade, and this ability is often critical to their success. Little is known, however, about the extent to 
which invasives adapt across environmental gradients within each invaded range. If different genotypes 
exist along a gradient, they could act as a preadapted pool of genotypes suitable to expand under changing 
environment. 
 
We used sicklepod (Senna obtusifolia, Fabaceae) seeds from nine populations collected across the tropical 
Cape York Peninsula in Queensland, Australia, and ran a common garden experiment measuring several 
traits (height, leaf number, leaf carbon isotope ratio, leaf nitrogen isotope ratio, specific leaf area) under 
two contrasting water stress levels.  
 
Water stress resulted in smaller plants overall, but genotypes from warmer and more humid sites tended to 
grow larger than genotypes from cooler, dryer, locations. Interestingly, stressed plants of genotypes from 
dryer and cooler sites expressed greater water use efficiency than stressed plants from more humid and 
warm locations, as inferred from δ13C values.  
 
Our results showcase how (1) invasives can rapidly adapt to gradients of environmental conditions within 
each invaded region, and (2) environmental clines could potentially function as reservoirs of genotypes 
preadapted to different climatic conditions, some of which might become rapidly successful if their optimal 
environment becomes more common as a result of climate change.  



 

Ant Baiting by Autonomous Drone 
Mrs Magen Pettit, Dr Ben Hoffmann 
1CSIRO, PMB 44, Winnellie, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Magen Pettit (BSc (Hons)) is with CSIRO's Darwin Health & Biosecurity, providing technical assistance with 
invertebrate biodiversity, invasive ant eradications and curator of TERC's ant collection. Has published 2 
scientific papers & 4 consultancy reports and received 7 CSIRO awards. 

Invasive ants cost >$6 billion annually to global economy. More than a dozen eradication or management 
programs in Australia will cost >$400 million over the next 10 years. There have been >144 successful ant 
eradications completed globally, so eradication is a real option.  
Ant eradications use multiple bait dispersal methods. Hand dispersal (limited to small, accessible areas), 
aerial dispersal (helicopters for larger areas but limited in remote locations due to high transportation costs, 
especially oceanic islands). Drones may be a solution. 
First use of drone treatments in an ant eradication using Australia’s largest non-military drone, The Fazer, 
treated a Yellow crazy ant (Anoplolepis gracilipes) infestation at Elliot Springs, south of Townsville, QLD in 
2017.  
The Fazer is a prototype autonomous drone being tested in Australia. Most drones are small, only carrying 
loads <10kg. This drone carries 30kg and delivers a wide array of pay loads from liquid sprays to large 
granules.                                         
Granular Synergy and experimental water crystal ant baits were aerially applied at 5kg/Ha and 80kg/Ha, 
respectively. Baiting was as successful as previous treatments using helicopter or hand dispersals in other 
eradication programs. Pre-treatment, Yellow crazy ant abundance was extremely high. Most individuals 
were killed 12 hours post-treatment, in line with expectations. The drone flight paths were computer 
controlled, more precise than helicopter operations and bait flow monitored live by camera.  
The use of this drone was highly successful. It’s envisaged that drone technology will revolutionise our 
ability to conduct many eradication attempts, especially in remote locations with difficult terrain.



 

Translating Ecological Remote Sensing for Monitoring and Managing 
Disturbance and Recovery in Australian Ecosystems  
Professor Stuart Phinn1 

1The University of Queensland, St Lucia , Australia 

REMOTE SENSING IN ECOLOGY - Stuart Phinn - Translating Ecological Remote Sensing for Monitoring and 
Managing Disturbance and Recovery in Australian Ecosystems, November 25, 2021, 13:03 - 13:08 

Biography:  
Stuart Phinn works  across multiple disciplines, as well as government , industry and community groups to 
develop approaches for mapping and monitoring environmental changes using earth observation and field 
data sets. . 

Australia’s State, Territory and Commonwealth governments, research institutions, and private industry, use 
various forms of satellite remote sensing to map and monitor the extent of disturbance events, and their 
recovery, in terrestrial, coastal and marine ecosystems. However, a large number of these products and 
services in the government and university/research area struggle to obtain consistent long term support for 
operational delivery. This presentation outlines approaches our ecological and remote sensing communities 
can take together, to produce sustainable operational activities in government and/or industry. A key part 
of this discussion is to acknowledge that “research” is carried out across government agencies, small to 
large companies, universities, research institutes and non-government organisations. Also, “operational” is 
considered as fit for use in a specific organisation for a specific purpose. The four approaches for our 
ecological and remote sensing communities to take will cover: 
- Development and application of coordinated “research to operational” programs, that link 
application areas to testing and scaling platforms and programs;  
- Developing more suitable programs across government-research-industry that enable flexible, 
pragmatic and fair development and sharing of Intellectual Property; 
- Revised academic-university-scientific professional expectations and processes that recognise and 
reward development and translation as high quality science and service; and 
- Increased formal collaboration with foreign research translation and test-bed programs in earth 
observation and ecosystem sciences. 
These five strategies will be presented in context of the current NCRIS Roadmap Review and decadal plans 
from our state/territory and commonwealth agencies for space and spatial sciences and industries. 
 



 

Simulating species’ range dynamics across multiple millennia using 
process-explicit and pattern-oriented models 
Ms Julia Pilowsky1,2, Dr Sean Haythorne3, Dr Stuart Brown1, Dr Mario Krapp4, Dr Edward Armstrong5, Prof. 
Barry Brook6, Dr Carsten Rahbek2,7,8,9, Dr Damien Fordham2 

1University Of Adelaide, North Adelaide, Australia, 2University of Copenhagen, Copenhagen, Denmark, 3University of 
Melbourne, Melbourne, Australia, 4Victoria University, Wellington, New Zealand, 5University of Bristol, Bristol, United 
Kingdom, 6University of Tasmania, Hobart, Australia, 7Imperial College London, Ascot, United Kingdom, 8University of 
Southern Denmark, Odense, Denmark, 9Peking University, Beijing, China 

OPEN FORUM: ECOLOGICAL MODELLING - Julia Pilowsky - Simulating species’ range dynamics across multiple 
millennia using process-explicit and pattern-oriented models, November 25, 2021, 14:30 - 14:43 

Biography:  
Julia Pilowsky is in a joint PhD program between the University of Copenhagen and the University of Adelaide. 

Process-explicit models simulate how biological processes interact with drivers of global change to produce 
patterns of biodiversity. When validated using pattern-oriented approaches, they provide a powerful 
technique for unraveling the spatiotemporal dynamics of macroecological systems. We developed the R 
package PaleoPop to facilitate simulation of species’ range dynamics across multiple millennia using 
process-explicit models, paleo-archives, and pattern-oriented validation. PaleoPop uses a lattice-grid 
population model to simulate the ecological processes of population growth, extirpation (and associated 
source/sink dynamics), dispersal, and their interactions across large geographic extents. These processes are 
dynamic, responding to spatiotemporal variation in climate and environmental conditions across multiple 
millennia, and other drivers of global change, including exploitation by humans. The paleo-record is used to 
evaluate  whether models are adequate in structure and parameterization to simulate underlying driver-
state relationships with pattern-oriented methods. We demonstrate the application and versatility of 
PaleoPop with the case example of the regional extinction of the steppe bison. Our results show that 
PaleoPop can accurately reconstruct species’ range dynamics over many millennia, and to reveal which 
processes and drivers are most important to these range dynamics.



 

Ancient ants, oyster reefs, seaweed bioproducts, megafauna and more - 
inspirational pathways to understanding nature 
Dr Sheryn Pitman1 

1Green Adelaide, Department for Environment and Water, South Australia, Adelaide, Australia 

ENGAGING COMMUNITY IN THE SCIENCE AND STORIES OF NATURE THROUGH SCIENCE-ARTS 
COLLABORATIONS - Sheryn Pitman - Ancient ants, oyster reefs, seaweed bioproducts, megafauna and more - 

inspirational pathways to understanding nature, November 25, 2021, 12:30 - 12:43 

Biography:  
Sheryn’s multidisciplinary background includes the arts, science, environmental management, community 
engagement and education. She is currently leading the bid to make Adelaide a National Park City, having 
recently moved on from her role managing the Inspiring South Australia program to increase community 
science engagement. Her PhD explores Ecological Literacy. 

This is a journey through a diverse compilation of science-arts collaborations and activities, from pub 
events, theatre, music, art, interpretation, workshops, jewellery-making, photography, model-making, 
fabric-printing, film-making, design and invention. 
 
In an increasingly challenging world there is need to be innovative about how we engage people in 
experiencing nature and science, in learning about ecology, in understanding how places and systems 
connect with each other, and in understanding how human societies are built and depend on healthy 
natural systems. We need to identify as many entry points as possible, especially given that childhood 
experiences in nature are decreasing rapidly, and we cannot rely on people to look back at their childhoods 
for inspiration.   
 
This presentation is designed to delight and inspire, with stories about nature and science told in lively, 
resourceful and engaging ways for many different audiences including both children and adults. We aim to 
explore just some of them! 



 

Black rhino, an asocial megaherbivore vulnerable to poachers, uses 
oxpecker alarm calls to evade humans 
Dr Roan Plotz1, Professor Wayne  Linklater2 

1Applied Ecology and Environmental Change Research Group, Victoria University, Melbourne, Australia, 2Department of 
Environmental Studies, College of Social Science and Inter-disciplinary Studies, California State University - Sacramento, 
Sacramento, Unites States of America 

OPEN FORUM: MAMMAL ECOLOGY - Roan Plotz - Black rhino, an asocial megaherbivore vulnerable to 
poachers, uses oxpecker alarm calls to evade humans, November 22, 2021, 16:10 - 16:23 

Biography:  
Roan is a field ecologist working with Pacific and African indigenous communities to understand how 
traditional ecological knowledge improves climate resilience and the conservation of the critically endangered 
black rhino. Roan believes that solving our environmental challenges, requires multi-disciplinary collaboration. 

Evolutionary theory expects social, communicative species to eavesdrop most on other species’ alarm calls 
but also that solitary-living species benefit most from eavesdropping. Examples of solitary species 
responding to the alarm calls of other species, however, are limited and unconvincing. The indigenous 
Swahili name for the red-billed oxpecker (Buphagus erythrorynchus) is Askari wa kifaru, which translates as 
the rhinos’ guard. Black rhinos (Diceros bicornis) are a solitary-living, virtually blind and non-vocal species 
that are critically endangered through hunting. We searched Hluhluwe-iMfolozi Park, South Africa, for 
rhinoceros for 27 months, with and without the aid of radio telemetry, and conducted 86 experimental, 
unconcealed approaches to 11 rhinos, without or with varying numbers of resident oxpecker. Oxpeckers 
enabled rhinos to evade detection by us in 40% to 50% of encounters. Alarm-calling by oxpeckers 
significantly improved the rate and distance that rhinos detected our approach from 23% to 100% and 27 ± 
6 m to 61 ± 4m, respectively. Every additional oxpecker improved detection distance by 9 m. Rhinos alerted 
by oxpeckers’ alarm-calls never re-oriented in our direction but moved to face downwind. Thus, oxpeckers’ 
calls communicate only threat proximity and poor-sighted rhinos assume the hunter is stalking from 
downwind, where they cannot smell. We confirm that oxpeckers guard rhinos and the importance of 
depredation, not sociality, in the evolution of eavesdropping. Conservation ecologists should consider 
reintroducing oxpeckers to rhino populations, reinstating their anti-human sentinel. Recognising how 
indigenous knowledge helps understand human impacts on species, has value for ecologists in Australia and 
elsewhere



 

Using plant functional types to predict the influence of fire regimes on 
heathland plant diversity 
Ms Ella Plumanns Pouton1, Dr Matthew Swan2, Professor Trent Penman2, Dr Luke Kelly1 

1University Of Melbourne, Parkville, Australia, 2University of Melbourne, Creswick, 3363 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Ella Plumanns Pouton - Using plant functional types to 

predict the influence of fire regimes on heathland plant diversity, November 25, 2021, 14:55 - 15:08 

Biography:  
Ella is a PhD candidate at the University of Melbourne. She investigates the influence of fire regimes, climate 
and other environmental contexts on plant diversity- in the extant vegetation, and in soil and canopy 
seedbanks.  

Heathlands are species-rich and fire-prone. Plants demonstrate different combinations of adaptations that 
enable post-fire recovery, e.g. resprouting, and aid reproduction, e.g. fire-stimulated germination. Species 
with similar combinations, alongside timings of life stages (seed longevity, time to maturity and time to 
senescence), establishment (in young, intermediate and old ages), dispersal, and canopy-position, can be 
grouped into Plant Functional Types (PFTs). PFTs can predict if a species could persist at a site and/or have 
means to arrive, establish and mature. They are useful in predicting changes to populations, such as local 
extinctions.  PFTs have primarily been used for predicting changes in response to time since fire. 
Incorporating fire severity into PFTs may provide more accurate predictions, as fire severity might modify 
fire-adaptations. For example, plants may fail to resprout after high severity fires. Our study investigates the 
impacts of three aspects of the fire regime - time since fire, fire interval and fire severity - on plant diversity 
in heathlands of Gariwerd, Victoria. We assigned relevant species to PFTs, predicted likely changes in their 
relative abundance and maturities, and tested these predictions at 57 field-sites that vary in time since fire 
(0 to 82+ years), fire frequency (1-8 fires), and fire severity.  At each site, we recorded all vascular plant 
species and signs of reproductive maturity (e.g. fruit). Comparing our a priori predictions with on-ground 
data will reveal the utility of PFT predictions for multiple fire-regime measures and identify the range of fire 
regimes that protect plant diversity in heathlands.



 

Have feral cats driven the decline of the northern bettong? 
Mr Chris Pocknee1, Associate Professor Diana Fisher1, Dr Jane McDonald2 

1The University Of Queensland, Brisbane, Australia, 2Department of Environment and Science, Brisbane, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Chris Pocknee - Have feral cats 
driven the decline of the northern bettong?, November 22, 2021, 11:43 - 11:48 

Biography:  
Chris is a PhD candidate at the University of Queensland, studying the impacts of fire and predation on the 
northern bettong. Chris completed his MSc at the University of Melbourne, and an Australian Wildlife 
Conservancy internship  before starting his PhD. 

Feral cats have been implicated in the extinction and ongoing decline of a range of Australian fauna. Cats 
are difficult to both monitor and control, and their current population size in the Wet Tropics of north 
Queensland is uncertain. The northern bettong (Bettongia tropica) is endemic to the Wet Tropics and 
currently listed as Endangered. It has been lost from much of its former range, with at least two known 
populations disappearing in the last 30 years. The cause of the bettong’s extensive decline is unclear. A 
recent collaborative project suggested habitat loss and predation by feral cats as two possible drivers.  
In this project I aim to assess the impacts that cats are having on the northern bettong. I have collated cat, 
bettong and dingo presence-absence data from a range of surveys over the past two decades in current and 
former northern bettong habitat. I am using occupancy modelling techniques to assess any relationships 
between the presence of the predators and northern bettongs, along with a suite of site- and survey-
specific variables. This study will interrogate any correlation between the presence or absence of cats and 
bettongs for the first time, and whether the presence of dingoes has any bearing on the impact of cats. 
Results will help to unravel the decline of the northern bettong and guide management of existing and, 
potentially, reintroduced populations.



 

Towards an inclusive and sustainable Australian edible insect industry 
Dr Rocio Ponce-Reyes1, Dr  Bryan Lessard2 

1CSIRO, Brisbane, Australia, 2CSIRO, Canberra, Australia 

OPEN FORUM: CONSERVATION POLICY AND MANAGMENT - Rocio Ponce-Reyes - Towards an inclusive and 
sustainable Australian edible insect industry, November 22, 2021, 17:07 - 17:12 

Biography:  
Rocio Ponce-Reyes is a Research Scientist with the CSIRO in Brisbane. She has a PhD from UQ in Conservation 
Science and is passionate about edible insects. 

Current food systems cannot meet the global challenge of producing enough nutritious, food for the world’s 
growing population. Edible insects are a promising alternative protein. They are highly diverse (more than 
2,100 edible species), highly nutritious (rich in protein, omega-3 fatty acids, and other micronutrients), and 
have a low environmental footprint. With more than two billion people from 130 countries already eating 
insects, the global edible insect industry is growing fast. Though Europe and the United States of America 
are the leading edible insect markets in the Western World today, early adopting Australian start-ups and 
entrepreneurs have recognised the potential.  
We identify three crucial steps to advance the Australian edible insect industry. Firstly, we must ensure the 
industry is inclusive by forging and maintaining collaborative partnerships between First Nations Peoples, 
researchers, industry, and government.  Secondly, First Nations owned and led initiatives should be 
promoted to create new Australian-branded products and food experiences that could encourage 
traditional usage, boost market acceptance, and empower communities. Finally, identifying native insect 
species already adapted to the Australian environment and incorporating them into low-impact farming 
practises would encourage an ecologically sustainable industry. New edible insect foods that are delicious, 
nutritious, and easy to access could help improve the Australian diet.  
 
Through ongoing collaborations, investment, and research and development, Australia could become a 
leading international player in producing nutritious, sustainable, and ethical Australian-branded edible 
insect products that would contribute to meeting the global challenge of achieving food security. 



 

Effect of Phylogeny on Functional Traits and their Relationships in 
Southern Australian Eucalypts 
Prof Peter Vesk, Ms Antoinette Portelli1, Dr Saras Windecker1 

1School of Ecosystem and Forest Sciences, University of Melbourne, Melbourne, Australia 

OPEN FORUM: PLANT TRAITS - Antionette Portelli - Effect of Phylogeny on Functional Traits and their 
Relationships in Southern Australian Eucalypts, November 23, 2021, 17:30 - 17:43 

Biography:  
Antoinette Portelli is a recent graduate of a Bachelor of Science majoring in Plant Science from the University 
of Melbourne and has been working as a research assistant on this Eucalypt Functional Traits and Phylogeny 
project ever since. 

The importance and widespread occurrence of the Eucalypts in almost every environment in the Australian 
landscape has resulted in considerable interest in understanding their functional trait relationships. 
However, few studies within this group have so far examined a wide variety of traits or determined the 
effect of accounting for phylogenetic history of taxa on estimates of trait correlation. Here, we use 
comparisons between ordinary least squares (OLS) and phylogenetic generalised least squares (PGLS) 
regressions and a dataset of 160 southern Australian Eucalypts to examine pairwise relationships between 
eleven functional traits representing aspects of habit, leaf economics, and reproduction along with post-fire 
regeneration strategy to determine how these traits might be coordinated and how accounting for 
phylogeny affects observed trait correlations. Habit and stem-related traits were generally found to be 
independent of reproductive traits with leaf traits central, though both fire-response strategy and Corner’s 
Rules also had significant effects on observed correlations. Accounting for phylogeny was found to weaken 
most trait correlations, though a minority were surprisingly strengthened, revealing the significance of 
species’ shared ancestry in explaining the combinations of traits seen in extant taxa. However, most of the 
relationships among traits were still observed even after the ancestry of taxa was accounted for, indicating 
that presently coordinated traits also tended to have coordinated evolution and most of the trait 
combinations that appear to confer competency in present-day taxa are likely to have been similarly 
favoured throughout the evolutionary history of the Eucalypts.



 

Offsets, not for endless compound growth, but de-growth and a steady-
state economy 
Dr Vishnu Prahalad1 

1University of Tasmania, Hobart, Australia 

OPEN FORUM: POLICY AND MANAGEMENT - Vishnu Prahalad - Offsets, not for endless compound growth, 
but de-growth and a steady-state economy, November 23, 2021, 17:07 - 17:12 

Biography:  
Vishnu is a Lecturer at Geography, Planning & Spatial Sciences, University of Tasmania. He completed his PhD 
in 2018 on saltmarsh ecology, with his inter-disciplinary work involving science communication, community 
engagement, environmental planning and management, and political economy. 

Biodiversity offsets and complimentary habitats have now been established as a standard approach in land 
use planning to ‘offset’ losses incurred due to new developments. There is now a vast literature that 
examines the effectiveness of offsets in curbing the global loss of biodiversity. These lessons provide an 
insight into how they can be adapted and extended to support conservation, and restoration, but at a more 
systemic level. This extended model applies to the principles of de-growth, which is now gaining global 
momentum as a necessary macro-economic approach to deal with sustainability challenges of which the 
loss of biodiversity is one among others that include an inability to address climate change and reduce our 
energy and material footprints. De-growth supports sufficiency-oriented strategies that allows economic 
growth in some sectors such as health, education, and conservation, while concomitantly reducing the size 
of other sectors such as fossil fuels and speculative construction. Hence if new developments are necessary 
in some sectors, this needs to be “offset” in other sectors of the economy through planned contraction to 
free up the energy, material, social and ecological space for growth where it is really needed. This 
presentation provides an outline of the argument for de-growth and the role that ecologists can play in 
shaping an offset tool to apply at this higher and more systemic level. Indeed, current statutory planning 
legislation already has the potential to allow for such offsets to be applied in our overdue adaptation 
towards a de-growth and a steady-state economy.



 

Where Sunda Meets Sahul: Biogeographical patterns in the Indo-
Australian Archipelago from beta-diversity of bird assemblages 
Miss Audrey Prasetya1, Leo Joseph2, Paul Oliver3, Craig Moritz1 

1Division of Ecology and Evolution, Research School of Biology, The Australian National University, Acton, Australia, 
2Australian National Wildlife Collection, CSIRO National Research Collections Australia, Canberra, Australia, 3Queensland 
Museum and Griffith University, , Australia 

OPEN FORUM: ECOLOGICAL MODELLING - Audrey Prasetya - Where Sunda Meets Sahul: Biogeographical 
patterns in the Indo-Australian Archipelago from beta-diversity of bird assemblages, November 25, 2021, 

17:35 - 17:40 

Biography:  
Audrey is a PhD candidate at the ANU interested in biogeography, evolution and natural history collections. 
Her current research focuses on the Indo-Australian Archipelago and how the dynamic geological history of 
the region influences the unique biodiversity of birds there. 

The Sunda-Sahul Biotic Interchange located in the Indo-Australian Archipelago is one of the many major 
biodiversity hotspots in the world and has been the setting of many biogeographical studies. Since the 
observations of Wallace’s Line, many other biogeographical lines have been drawn throughout the region. It 
is unclear, however, how reliable these regionalization patterns are and how useful they are for 
investigating the evolutionary history of organisms in the region. Using calculated beta diversity indices, we 
investigate the consistency of regionalization patterns between taxonomic levels (species, genus, family) in 
birds and compare results to the current literature.  
Results show that regions within a continental shelf are consistently more similar to each other. Yet the 
regions that lie between Sunda and Sahul are less consistently grouped with either continental shelf. This 
was further highlighted by connectivity analyses, which showed that although dispersals occur throughout 
the island groups, most exchanges happened within the Sunda and Sahul continental shelf. The islands 
between Sunda and Sahul do not give any strong signal of belonging within either continental shelf group 
nor do they strongly follow previous biogeographical groupings.  
Overall, within-shelf barriers seem much weaker than between-shelf barriers suggesting some mechanisms 
of distance (geographical/environmental/biotic) were acting against dispersal between these inter-shelf 
barriers.  Further analyses including using ancestral state reconstructions as well as incorporating 
geographic and environmental distance into the analyses will shed further light on the processes that may 
drive these biogeographical patterns. 



 

A pathology of policies pushing species towards extinction - turning 
around stubborn resistance to action 
Dr Noel Preece1 

1James Cook University, Charles Darwin University, Atherton, Australia 

OPEN FOURM: CONSERVATION POLICY AND MANAGEMENT - Noel Preece - A pathology of policies pushing 
species towards extinction - turning around stubborn resistance to action, November 22, 2021, 16:36 - 16:49 

Biography:  
Dr Noel Preece is an ecologist living and working in northern Australia since the mid-80s. He has published on 
a wide range of issues from faunal declines, to Indigenous fire practice, environmental law, forest restoration, 
carbon economy, and fire management. 

Protected species legislation is established to ensure that species are protected, yet federal and state 
legislation and resultant policies fail to protect many species, exemplified in the case of the Endangered 
Spectacled Flying-fox. Long-term policies and legislation have failed to ensure that the SFF has viable 
populations, with the species showing a 75% decline over 20 years. Alarmingly, a third of the remnant 
population was killed by an extreme heat event after population studies revealed the serious declines.  
 
All proposed actions to help recover Spectacled Flying Fox populations will fail if global warming is not 
addressed at an international and national level to keep temperature rises below 1.5°C as recommended by 
the International Panel on Climate Change. Australia needs a pro-active climate change policy. 
 
Scientific evidence about population declines and mitigation actions is sound, but decision-makers have 
regularly ignored the evidence. Awareness of tactics such as governments’ rhetorical adoption and passive 
resistance would help understand how to overcome obstruction. Wide dissemination of evidence in lay 
terms, advocating through professional societies and supporting action by NGO conservation groups would 
help. The Red List can be used on the international negotiating stage to influence protection actions at a 
national level. 
 
Inserting merits review allowances into legislation and strengthening legislation to make decision-makers 
accountable for actions leading to declines or increased risks is recommended. Legislation and government 
policies on endangered species should prioritise protection of species. 



 

Grassland plant responses to cultural fire in Dja Dja Wurrung country  
Dr Jodi Price1, Dr Nathan Wong2, Mr Amos Atkinson2, Mr Thomas Munro1, Associate Professor Dale Nimmo1 

1Charles Sturt University, Albury, Australia, 2Dja Dja Wurrung Enterprises , Bendigo, Australia 

OPEN FORUM: FIRE ECOLOGY - Jodi Price - Grassland plant responses to cultural fire in Dja Dja Wurrung 
country, November 23, 2021, 12:33 - 12:38 

Biography:  
Jodi Price is a teaching/research academic at Charles Sturt University. Her research interests are in the 
management and restoration of grasslands.  

Temperate grasslands in southern Australia have been decimated since European occupation, and the few 
remaining remnants are mostly degraded and fragmented. The disruption of First Nations fire management 
and the introduction of stock grazing had dramatic and rapid effects on grasslands. Recently, cultural fire 
has been re-introduced into grasslands to restore both biodiversity and Indigenous connection to country. 
This provides a rare opportunity to examine if the return of cultural burning can restore plant diversity in 
ecosystems in which traditional management has been disrupted for >100 years. We explored plant 
community responses to cultural fire in three grassland sites on Dja Dja Wurrung country in central Victoria. 
Fires were Traditional Owner-led including determining the timing and location. These were relatively cool 
burns conducted in late autumn/early winter. Quadrats (1 m2) were established in burnt and adjacent 
unburnt plots within a few weeks after the fire. Pre-fire fuel loads were collected in all sites, and 
temperature loggers were used in two sites to estimate soil temperatures during the burns. Data were 
collected on resources (light availability and soil moisture) soon after fire and again in spring. Floristic 
monitoring was conducted in each quadrat in spring when most species were identifiable. Results from the 
first spring post-fire will be discussed to determine if cultural fire improves native plant composition. 



 

Managing foxes in urban reserves, using Canid Pest Ejectors in a new 
context 
Dr Stephanie Pulsford1, Richard Barnsley1, Oliver Orgill1 

1ACT Government, Canberra, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Stephanie Pulsford - Managing 
foxes in urban reserves, using Canid Pest Ejectors in a new context, November 22, 2021, 14:41 - 14:46 

Biography:  
Dr Stephanie Pulsford work as a fauna ecologist for the Conservation Research branch of the of Environment, 
Planning and Sustainable Development Directorate of the ACT Government. She works on conservation issues 
spanning from threatened fauna to overabundant and pest fauna.  

Red Foxes (Vulpes vulpes) are one of the most significant vertebrate pests in Australia, having played a large 
role in the decline and extinction of many species, especially critical weight range mammals. Foxes can have 
high densities in urban areas due to anthropogenic food sources which can put increased predation 
pressure on urban native biodiversity, a problem compounded by the limited control options available in 
urban areas. Canid Pest Ejectors (CPEs) may be an option for use in urban and peri urban settings. CPEs are 
highly targeted as they can only be triggered by larger animals that can deploy sufficient upwards pulling 
force (generally only canids), they use lure heads which are not attractive to herbivores, and as the ejectors 
cannot be moved by animals, the risk of bait caching is removed. 
This study was the first step in informing about the use of CPEs for fox management in highly urban 
conservation estates. We aimed to examine the risk of off-target poisoning, particularly of domestic dogs 
from using CPEs in urban reserves in Canberra. CPEs were deployed without any toxin and monitored using 
camera traps in urban reserves where dogs where either 1) prohibited or 2) allowed on leash. The number 
of visitations and activations of the ejectors by foxes and other species was quantified to determine the 
potential effectiveness and risk of off target impacts from using this method in an urban setting.  



 

Farm-scale Natural Capital Accounting – accounting for biodiversity and 
profitability in agribusiness 
Dr Jim Radford1, Dr Sue Ogilvy2, Mr Davi La Ferla3, Ms Angela Hawdon4, Mr Sam Marwood5 

1Research Centre for Future Landscapes, La Trobe University, Bundoora, Australia, 2Integrated Futures, Gundaroo, 
Australia, 3Sensand Technologies, Melbourne, Australia, 4Bush Heritage Australia, Melbourne, Australia, 5Odonata 
Foundation, South Melbourne, Australia 

BUSINESS AND BIODIVERSITY: INSIGHTS FOR ECOLOGY AND CONSERVATION SCIENCE FROM RESEARCH AND 
PRACTICE - Jim Radford - Farm-scale Natural Capital Accounting – accounting for biodiversity and profitability 

in agribusiness, November 22, 2021, 12:20 - 12:33 

Biography:  
Jim is the Principal Research Fellow in the Research Centre for Future Landscapes at La Trobe University. The 
Centre aims to find solutions and develop tools to address the global challenge of sustaining biodiversity in 
human-dominated landscapes under climate change.  

Tools and incentives for farmers to demonstrate sustainable farming practices are critical gaps in 
agribusiness. Buyers of agricultural products are increasingly seeking greater transparency in relation to the 
environmental impact of their supply chain, meaning that farmers who use a standardised, verifiable tool to 
demonstrate their environmental performance could capitalise on their sustainable farming practices. Farm-
scale natural capital accounting (FsNCA) enables farmers to measure, manage and report on the stocks and 
flows of on-farm natural capital, capturing the environmental impacts (positive and negative) of their 
business. Natural capital accounts complement financial accounts by providing an expanded view of farm 
performance that considers the ways in which farm practices support or diminish natural capital and how 
natural capital contributes to the financial performance of the farm. Here, we present a framework for 
FsNCA that is coherent with the UN System of Environmental Economic Accounting, and case-studies 
selected from 50 farms participating in the Farm-scale NCA project. Different metrics in the accounts 
measure different aspects of environmental performance.  These include ecosystem integrity, soil condition, 
GHG balance, resource use efficiency and biodiversity impact.  The framework and the digital platform that 
underpins it are being co-designed with farmers to ensure the accounts are understandable, trusted and 
provide useful information for farmers and their stakeholders. By demonstrating the value of natural capital 
for profitable farming, we aim to elucidate and promote farming practices that have positive outcomes for 
the natural resource base that underpins agriculture.



 

Linking Indigenous ecological knowledge to western science through 
language 
Ms Lynette  Knapp1, Ms Gail Yorkshire1, Ms Denise  Smith-Ali1, Ms Nat Raisbeck-Brown2, Ms Leah  Councillor1 

1Noongar Boodjar Language Centre, Cannington, Australia, 2CSIRO - Atlas of Living Australia, Floreat, Australia 

INDIGENOUS ECOLOGICAL KNOWLEDGE SYMPOSIUM - Lynette Knapp, Gail Yorkshire, Denise Smith-Ali, Nat 
Raisbeck-Brown - Linking Indigenous ecological knowledge to western science through language, November 

23, 2021, 11:54 - 12:11 

Biography:  
Lynette Knapp and Gail Yorkshire are senior Noongar-Wudjari women and experts in their language and 
knowledge about plants and animals. They have been working to record and preserve their language and 
knowledge for over 60 years.  

Noongar Boodjar Language Centre (NBLC) in Perth have partnered with CSIRO’s Atlas of Living Australia to 
link Noongar-Wudjari language and knowledge for plants and animals to western science knowledge. This 
project focused on the Noongar-Wudjari clan, from the South coast of WA, and worked specifically with 
Wudjari knowledge holders - Lynette Knapp and Gail Yorkshire to record, preserve and share their ancestral 
language and knowledge about plants and animals.  
Indigenous ecological knowledge comes from life experience, being part of the land and accessing 
knowledge from 70K years of aural tradition. Bringing the Wudjari knowledge holders together, on their 
traditional Country, activated their language brain and their bilingual and autobiographic memory – an 
active process of interpretation, inference, and reconstruction. Tthe more they discussed stories of plants 
and animals, the more they remembered.  
We developed a unique methodology around the partnership between science and language. NBLC has the 
strong and trusted relationships with the community and CSIRO has links to science, scientists, and the 
platform to share this work nationally and internationally. We focused on linguistic and cultural connections 
between native language speakers who then worked with linguists, and scientists to link their natural 
speech, language, and knowledge about plants/animals to Latin and scientific names – an essential 
component of linking these knowledge systems. The role of the linguists and the scientists were to firstly 
create a space for these intra-clan discussions to evolve, to listen with patience, and finally to record what 
the Wudjari knowledge holders chose to share.  



 

Are native mammals more resilient to fire in fox-baited landscapes? 
Mr Vishnu Ramachandran Menon1 

1University Of Melbourne, Melbourne, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Vishnu Ramachandran Menon - Are 
native mammals more resilient to fire in fox-baited landscapes?, November 22, 2021, 14:35 - 14:40 

Biography:  
Having moved to Australia in 2019, Vishnu is primarily interested in predator-human conflicts and the role of 
human dimensions in wildlife conservation. Vishnu has previously worked on Indian leopards, Eurasian wolves 
and various other projects in Europe and India. 

Major drivers of faunal decline in Australia include altered fire regimes and predation by European red foxes 
(Vulpes Vulpes) and feral cats (Felis catus). These threatening processes may interact, for example, when 
invasive predators use recently burnt vegetation to predate on critical weight-range mammals (35-5,500 
grams). At present, however, fire and introduced predator management programs are largely planned and 
carried out as separate processes, even when they affect the same areas of land.  
 
This project aims to address a major knowledge gap – whether controlling red foxes can improve native 
mammal resilience to fire. We primarily focus on medium-sized threatened native mammals found in south-
west Victoria. We will use a replicated before-after control-impact design to survey species occurrence 
before and after fire across baited and unbaited landscapes. We predict that fox and feral cat occurrence 
increases immediately after fire across all landscapes, but the recovery rate for native mammals will be 
faster in baited landscapes and the drop in native mammal occupancy will be lesser in fox-baited areas. 
 
Camera trap and understory vegetation structure will be surveyed pre-fire and immediate post-fire. Single-
species multi-season occupancy modelling will be constructed using detection/non-detection data and will 
also aim to look at the effects of fox-baiting on foxes and feral cats after a fire. By examining how landscape-
scale fox baiting affects native mammal responses to fire, my study will help inform integrated fire 
management and fox control approaches and so design efficient strategies for native mammal conservation. 



 

Engage advocates and spark action through creative ecology encounters 
Ms Jackie Randles1 

1Inspiring Australia Nsw, Randwick, Australia 

ENGAGING COMMUNITY IN THE SCIENCE AND STORIES OF NATURE THROUGH SCIENCE-ARTS 
COLLABORATIONS - Jackie Randles - Engage advocates and spark action through creative ecology encounters, 

November 25, 2021, 11:51 - 12:04 

Biography:  
A ‘creative pollinator’, Jackie is passionate about science art collaborations. As manager Inspiring Australia 
NSW, her role is to connect science and technology researchers to big audiences to extend the reach and 
impact of research knowledge and public programs. 

Ecologists beware! When done badly, science communication can leave an audience feeling confused, 
bored, excluded, or even somewhat stupid. Such communication is detrimental to ecology’s cause and 
worse than no communication at all.  
 
Avoid being that scientist by putting the audience first and engaging creatively as you craft your ecology 
story. Unique experiences underpinned by powerful stories can help you connect with an audience on an 
emotional level. As ecologists, you too can harness the creative power of art to create opportunities for 
others to not only learn about your research topic. When you connect with them, they’ll not only become 
advocates for your cause, but also help promote the value of your scientific contributions. 
 
In this presentation, you’ll see why it’s worth taking the time to develop empathy by considering the needs 
of diverse audiences and working with artists to create unforgettable and enjoyable ecology encounters. 
They can spark action while creating a community of ecology warriors and lifelong, transformational 
memories for the audience.  
 
Effective science communication engages both the imagination and the emotions. Gain ideas for how you 
can improve your science communication efforts by working with artists to create experiences that stay 
with your audiences long beyond their encounter with you.  
 
By looking at some of the art science programs presented by Inspiring Australia NSW, you’ll discover the 
powerful effects that can be achieved when you bring creative arts together with research to deliver 
engagement programs that stimulate audience fascination, enthusiasm and a desire to know more.  
 



 

Advances in applied genomics 
Dr Rahul Rane1,2, Dr Ronald Lee1,2, Dr Tek Tay1,2, Dr Tom Walsh1,2 

1CSIRO, Parkville, Australia, 2Applied Biosciences, Macquarie University, Sydney, Australia 

ADVANCES IN GENOMICS FOR ECOLOGY - Rahul Rane - Advances in applied genomics, November 26, 2021, 
11:15 - 11:28 

Biography:  
Rahul Rane works on applied genomic solutions for pest detection and management (e.g. Qfly, fall army-worm 
and rodents). He completed his PhD in the Hoffman group in University of Melbourne and currently co-leads 
the Australian Pest Genome Partnership.  

This talk will highlight (and in some cases demonstrate) the next generation of applied genomics driven 
technologies which are now available for use in the field or in a lab. This will include rapid in-field 
diagnostics, population-scale genomics, and greater amplification of minute DNA samples. I will also detail 
potential applications, especially for eDNA and management of invasive, cryptic or threatened species.



 

Ecoimmunology of an endangered marsupial, the Tasmanian devil 
(Sarcophilus harrisii) 
Ms Nynke Raven1, Professor Marcel Klaassen1, Professor Thomas Madsen1, Professor Frederic Thomas3, Dr 
Rodrigo Hamede2, Ass. Prof. Beata Ujvari1 

1Deakin University, Waurn Ponds, Australia, 2University of Tasmania, Hobart, Australia, 3CREEC/CANECEV, CREES-
MIVEGEC,, Montpellier, France 

OPEN FORUM: PATHOGENS AND PARASITES - Nynke Raven - Ecoimmunology of an endangered marsupial, 
the Tasmanian devil (Sarcophilus harrisii), November 25, 2021, 14:43 - 14:56 

Biography:  
I am interested in wildlife evolutionary genetics, relating to immune adaptation. My undergraduate degree 
was in zoology, with papers on Dipteran sp. and shorebirds. My current project explores the eco-immunology 
of Tasmanian devils, investigating factors influencing their immune system.  

Understanding wildlife diseases and their effects on endangered populations requires insight 
into local environmental conditions, host life history trade-offs, the evolutionary dynamics of 
host immune responses, as well as the pathogen. The existence of Tasmanian devils is 
challenged by fitness limiting pathogens, Tasmanian devil facial tumour diseases (DFTD), 
where the pathogens are clonally transmissible, contagious cancer cells. To understand the 
devil’s capacity to respond to DFTD, we used an eco-immunological approach to investigate 
how intrinsic (sex, age, DFTD infection) and extrinsic (season, ectoparasites) factors influence 
the expression of innate and adaptive immune genes in Tasmanian devils. We identified season 
as a key influencer of devil immune status, across both innate and adaptive immune genes. We 
show additional evidence of immunosenescence as well as age associated sex specific changes 
in devil immune gene expression profiles. Most importantly, we identified strong association 
between the innate immune system and DFTD infections, independent of all other factors. Our 
results highlight the importance of sampling across seasons, age groups and environmental 
condition when studying the evolutionary ecology of not only traditional host parasite systems, 
but also transmissible cancers and their hosts.



 

Invertebrate Response to Disturbance Induced Liana Growth in Tropical 
Rainforest 
Miss Emma Mackintosh, Associate Professor Andrew Marshall, Miss Charlotte Raven 
 

FOREST RESTORATION AND RECOVERY - Charlotte Raven - Invertebrate Response to Disturbance Induced 
Liana Growth in Tropical Rainforest, November 23, 2021, 16:41 - 16:54 

With ever-increasing rates of both natural and anthropogenic disturbance, lianas have proliferated in 
tropical rainforests, prompting exponential increase in research into this plant guild. However, there has 
been limited research into the consequences of liana proliferation beyond its impacts on tree growth and 
productivity, including for functional indicators such as litter invertebrates. Here, for the first time, we 
determined whether invertebrate litter community composition and abundance show a relationship with 
varying levels of disturbance-induced liana growth. Using case study rainforest in the Cassowary Coast of 
Australia, we sampled invertebrate composition and abundance across a gradient of canopy cover, using 
liana-tree basal area ratio (LTR) as an indicator of liana proliferation. A total of 24 invertebrate orders were 
sampled with the most abundant orders being Entomobryomorpha, Sarcoptiformes and Isopoda, 
respectively, showing clear differentiation from other tropical regions in the literature. No significant 
relationship between LTR and invertebrate composition or abundance was found. In fact, various 
invertebrate groups appeared to thrive in areas dominated by extensive liana growth relative to trees. This 
observation supports a recent global hypothesis on the role of lianas as “bandages”, preserving disturbed 
rainforest understorey microenvironments and species communities, and hence facilitating recovery. 
 



 

Exotic Perennial Grass Invasion differs between threatened ecological 
communities within regions of NSW 
Ms Julia Rayment1, Assoc Prof Kristine French1 

1University of Wollongong, West Wollongong, Australia 

OPEN FORUM: INVASIVE SPECIES - Julia Rayment - Exotic Perennial Grass Invasion differs between 
threatened ecological communities within regions of NSW, November 23, 2021, 14:28 - 14:41 

Biography:  
A research assistant at the University of Wollongong, Julia is investigating the impact of exotic perennial 
grasses on native communities in NSW, with SoS and DPIE. The work will improve understanding, 
prioritization, and best practice management of these grasses.  

NSW is home to more than 100 exotic perennial grass species. A subset of these have negative impacts on 
the native communities they invade. Differences in species, community, and regional traits are likely to 
influence invasion rates. We surveyed threatened ecological communities in NSW to understand how grassy 
communities differ in invasion level and if high risk species are the most important invaders. Transect 
surveys in nine threatened grassy communities across NSW were completed to determine the occurrence of 
exotic perennial grasses. Invasive characteristics of the grasses were assessed to determine their risk level. 
Statistical analysis revealed EPG invasion differed among communities and across regions of NSW. Regional 
variation in climate and land use, and community level differences, influenced patterns of invasion. Species 
assessed as high risk were also frequent invaders while the importance of some lower risk species 
highlighted two important findings: a skew in the risk assessment towards trade off species (those that have 
economic benefit), and a lack of information for characteristics important for invasion and impact. The 
findings provide support tools to assist in the management of exotic perennial grasses at different levels 
across NSW. 



 

Efficient use of predator detections 
Mr Matthew Rees1 

1University of Melbourne, Melbourne, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Matthew Rees - Efficient use of 
predator detections, November 22, 2021, 11:55 - 12:00 

Biography:  
I’m a PhD candidate with the QAECO lab at the University of Melbourne. I use quantitative methods to assist 
land managers with conservation problems centred around threatened and invasive species.  

Predators are difficult to detect, so it is important to make use of all the information that records provide. 
Despite this, many studies ignore ecologically important data structures; routinely collapsing and discarding 
detections. This is partly due to traditional modelling approaches assuming independence between 
detections, which predators rarely abide by. Relaxing this assumption allows more feasible experimental 
designs and provides important quantitative information on ecological phenomena. Fortunately, there are 
established and relatively easy to use statistical approaches which allow joint spatiotemporal modelling, but 
these methods have rarely been applied to predators. In this presentation, I will demonstrate these 
approaches using examples from my PhD research on invasive predators in temperate ecosystems. I found 
hierarchical model structures to be particularly useful for contrasting predator responses across different 
ecological contexts, while still allowing information sharing. Joint spatiotemporal modelling of camera-trap 
counts revealed how feral cats can dynamically alter their use of both space and the time-of-day they are 
active to avoid foxes. These methods are robust in that they have inbuilt null hypothesis testing and are less 
sensitive to noise from small sample sizes. They can be applied to any species but are particularly useful for 
adaptable and unpredictable predators. 



 

What's required to recover all of Australia’s threatened species, and how 
much will this cost? 
Dr April Reside1,2, Ms Michelle Ward2,3, Mr Chuan J. Yong2, Dr Andrew Rogers2, Prof James Watson2, Dr Josie 
Carwardine4 

1University Of Queensland, Gatton Campus, Australia, 2Centre for Biodiversity and Conservation Science, The University of 
Queensland, Australia, 3World Wildlife Fund, Brisbane, Australia, 4CSIRO, Land and Water, Dutton Park, Australia 

OPEN FORUM: THREATENED SPECIES - April Reside - What's required to recover all of Australia’s threatened 
species, and how much will this cost?, November 22, 2021, 14:28 - 14:41 

Biography:  
April focusses on the conservation of threatened species, with particular interest in agricultural landscapes, 
and climate change adaptation, based at UQ. April is the chair of the Black-throated Finch Recovery Team and 
Birdlife Australia’s Research and Conservation Committee. 

Despite Australia’s high extinction record, threatened species recovery is inadequately funded compared to 
other nations. Further, Australia lacks an estimate of the budget required to turn this trajectory around. 
Here we provide the first continental scale assessment of the actions and resources needed to achieve 
recovery of all threatened species across the nation. We estimate the scale of threat management that 
would benefit threatened species across Australia, and investigate how recovery actions compare in the 
number of species benefited, and extent they are required across Australia. We developed 18 threat 
abatement strategies to address all the threats to 1,659 threatened terrestrial and freshwater species. We 
found a strong taxonomic bias in the number of threat abatement strategies needed per species: many 
plants only required one (most often habitat restoration), whereas birds needed up to 12 (e.g., invasive 
predator management, weed management). Using mechanistic cost models, we costed out the 
implementation of these threat abatement strategies. Managing weeds had the greatest total 
implementation cost, making up 69% of the total. The total cost of each strategy did not correlate with 
either the the number of species that required the strategy, or the areal extent that the strategy was 
required over. The benefits from this set of threat abatement strategies extend far beyond the threatened 
species that need them: this work would support over 900,000 full-time equivalent jobs, provide billions of 
dollars benefit to the agricultural industry and sequester over 10 million tonnes of carbon.



 

The response of small mammals and reptiles to livestock grazing  and 
time-since-fire in Central Queensland 
Ms Miranda Rew-Duffy1, Dr Rebecca Diete, Dr Martine Maron, Professor John Hunter, Dr Edward Narayan, 
Associate Professor Luke Leung 
1The University Of Queensland, Brisbane, Australia 

OPEN FORUM: HERBIVORY AND GRAZING ECOLOGY - Miranda Rew-Duffy - The response of small mammals 
and reptiles to livestock grazing and time-since-fire in Central Queensland, November 23, 2021, 16:15 - 16:28 

Biography:  
Miranda Rew-Duffy is a PhD Candidate at the University of Queensland. Her main research interests are in 
ecology and conservation of Australian fauna. 

Livestock grazing is a threat to many small mammals and reptiles in Australia because of the degradation of 
large areas of land. Heavily grazed areas typically have more open space and bare ground, and lack the 
habitat features and complexity required by many native species. The effect of livestock grazing on ground-
dwelling fauna can be further exacerbated by changed fire regimes. Australia's woodland species may be at 
particular risk from livestock grazing because these ecosystems are highly suitable for agricultural practices. 
This study aimed to determine how small mammals and reptiles in the Brigalow Belt woodlands of Central 
Queensland responded to livestock grazing pressure and fire events. Habitat and fauna surveys were 
conducted from August 2020 to June 2021 across 48 sites with differing grazing pressure and time-since-fire 
(TSF). Preliminary results found small reptile abundance and species richness increased significantly with 
grazing pressure but showed no response to TSF. Small mammal abundance and richness decreased 
significantly with grazing pressure but showed no response to TSF. Large reptile abundance and richness 
was not significantly affected by grazing pressure or TSF. Further analysis will look at the interactions 
between grazing pressure, fire and habitat features. These results suggest that small mammals and reptiles 
in Central Queensland respond differently to livestock grazing pressure but are well-adapted to fire. 
Understanding the response of small mammals and reptiles to livestock grazing and fire events across a 
wide range of Australia’s woodlands will help improve conservation management of species in these 
ecosystems into the future.



 

Anthropogenic impacts on the habitat and physiology of the endangered 
whale shark Rhincodon typus 
Ms Samantha Reynolds1,2, Professor Craig Franklin1, Dr Brad Norman2,3, Dr Ross Dwyer4 

1The University Of Queensland, St Lucia, Australia, 2ECOCEAN Inc., Serpentine, Australia, 3Murdoch University, Murdoch, 
Australia, 4University of the Sunshine Coast, Maroochdore, Australia 

OPEN FORUM: MARINE ECOLOGY - Samantha Reynolds - Anthropogenic impacts on the habitat and 
physiology of the endangered whale shark Rhincodon typus, November 23, 2021, 15:07 - 15:19 

Biography:  
Samantha is a PhD candidate at The University of Queensland and works with ECOCEAN, Australia’s only not-
for-profit whale shark research and conservation organisation. Her research focuses on anthropogenic 
impacts and their implications for the conservation of the endangered whale shark.  

Marine megafauna such as whale sharks Rhincodon typus can encounter a broad suite of anthropogenic 
impacts throughout their lives and along their migration routes. One of these impacts, climate change, is 
causing shifts in species’ distributions and has implications for the physiology of marine ectotherms. By 
analysing movement data from 111 satellite-linked tag deployments on whale sharks (3 -10 m total length 
(TL)) from five aggregations around the Indian Ocean we found that despite travelling long distances, sharks 
tagged at each aggregation occupied mutually exclusive areas of ocean. Sharks from Maldives and 
Mozambique had the highest exposure to fishing and human population impacts respectively, while those in 
the Arabian Gulf had the greatest proximity to oil and gas platforms, and encountered the highest levels of 
shipping, pollution, ocean acidification and the warmest sea surface temperatures (SST). Using climate 
models generated as part of the Coupled Model Intercomparison Project Phase Six (CMIP6), we found that 
mean SSTs in areas used by whale sharks tagged at all the aggregations could increase by 3.6°C by 2100 
under SSP5-8.5 (from 25.6°C ±1.7 SD to 29.2°C ±2.1 SD), and in the Arabian Gulf, by 5°C (from 27.7°C ±0.3 SD 
to 32.7°C ±0.4 SD). For the median-sized whale sharks in our study (7 m TL, ~3000kg), this could mean an 
8.7% increase in metabolic rate. Our findings highlight the need for site-specific conservation efforts to 
manage regional threats to whale shark sub-populations, and for international cooperation to tackle issues 
of global conservation concern, particularly climate change.   



 

Applying dynamic ecosystem models to ecosystem extent accounts for the 
Gunbower-Koondrook-Perricoota Forest Icon Site  
Dr Anna Richards1, Professor Richard Lucas2, Daniel Clewley3, Dr Suzanne Prober1, Dr Becky Schmidt1, Sally 
Tetreault-Campbell1, Dr Chris Ware1 

1CSIRO Land And Water, , Australia, 2Aberystwyth University, , Wales, 3Plymouth Marine Laboratory, , United Kingdom 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Anna Richards - Applying 
dynamic ecosystem models to ecosystem extent accounts for the Gunbower-Koondrook-Perricoota Forest 

Icon Site, November 23, 2021, 14:33 - 14:38 

Biography:  
Dr Anna Richards is a plant ecologist and senior research scientist at CSIRO Land and Water, Darwin. Her 
research focuses on understanding ecosystem dynamics for better monitoring and management of ecosystem 
condition and the flow of ecosystem services.   

Ecosystems are highly variable and dynamic across space and time due to landscape-scale disturbance and 
recovery processes overlaying climatic and edaphic gradients. These dynamic processes influence the 
characteristics (structure, function, composition) of ecosystems. In order to understand the extent of 
different ecosystems, a systematic method is needed to distinguish changes in ecosystem characteristics 
that indicate a change in ecosystem type from endogenous variation within an ecosystem type. Here, we 
use the Australian Ecosystem Models framework (AusEcoModels) to conceptualise changes in ecosystem 
extent using ecosystem characteristics derived from remotely sensed variables and models for the 
Gunbower-Koondrook-Perricoota Forest Icon Site (GKP), on the River Murray.  For each ecosystem type in 
GKP, the AusEcoModels framework was used to describe (via ecosystem characteristics) different states 
(both reference and modified), and expressions (manifestations of ecosystem states along pathways of 
disturbance and biomass recovery). We applied this thinking to develop ecosystem extent accounts for GKP, 
consistent with the System of Environmental-Economic Accounting (SEEA). Between 2010 and 2015, 11 
ecosystem states represented by 26 ecosystem expressions were identified at GKP. The spatial extent of 
each expression was determined by associating expert-elicited characteristics with land cover classes and 
environmental descriptors used for their generation. Further refinement was undertaken using regionally 
produced spatial datasets, maps and models. A set of rules were implemented to group expressions into 
states based on ecosystem conceptual models. We report on the precision and accuracy of the final 
ecosystem extent account and drivers of change in ecosystem type across the accounting period. 



 

Separating Direct and Indirect Effects of Ungulate Grazers on Population 
Dynamics of a Grassland Herb 
Dr Thomas Richards1 

1Uppsala university, Norbyvagen 18d, Sweden 

OPEN FORUM: HERBIVORY AND GRAZING ECOLOGY - Thomas Richards - Separating Direct and Indirect 
Effects of Ungulate Grazers on Population Dynamics of a Grassland Herb, November 23, 2021, 16:28 - 16:40 

Biography:  
I am an evolutionary ecologist interested in the ecological, genetic, and evolutionary underpinnings of 
adaptation to environmental change. My Phd was gained in 2017 from UQ, and I have completed 
postdoctoral positions at SLU and Uppsala University in Sweden.  

Herbivores can affect plant population dynamics both directly because of the damage they inflict, and 
indirectly by moderating interactions with competing plants and other biotic agents, but the relative 
importance of indirect effects for plant population persistence is poorly known. We quantified direct and 
indirect effects of ungulate grazers on population growth rate of the short-lived perennial herb Primula 
farinosa in grasslands of southern Sweden using integral projection models based on demographic data 
collected over 7 years in exclosures and open control plots at nine sites.  Grazers had negative direct effects 
on P. farinosa population growth rate, but this was more than balanced by positive indirect effects of 
grazing improving conditions for reproduction and juvenile recruitment. The net effect of grazing was thus 
positive at most sites, with the magnitude of the positive effect increasing across the study period as 
vegetation grew taller within exclosures.



 

Bringing the yams back: collaboration with a First Nations Women’s 
Knowledge Group in Central Victoria 
Ms Nina Roberts1, Dja Dja Wurrung Women's Knowledge Group2, Dr John Morgan1, Auntie Marilyne Nicholls2, 
Rebecca Phillips, Dr Jim Radford1, Dr Julie Andrews1, Prof. Susan Lawrence1, Dr Nathan Wong2, Ms Catalina 
Labra Odde1 

1La Trobe University, Bundoora, Australia, 2Dja Dja Wurrung Enterprises, Bendigo, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Nina is a PhD student interested in how to bridge western science and Indigenous knowledge systems and 
allow co-evolution of knowledge for healing Country. Her current research involves active participatory 
methods with Dja Dja Wurrung women in Central Victoria.   

The Yam Paddock Project centres a group of Dja Dja Wurrung Women in a knowledge-building collaboration 
between University researchers and Tradition Owners in Central Victoria. The newly-formed Women’s 
Knowledge Holders Group (WKHG) brings women’s embodied presence and cultural practices back onto 
their Country, sometimes for the first time since colonisation. Dja Dja Wurrung Country has been vastly 
altered in the intervening 190 years, by agriculture, gold mining and urbanisation. The WKHG hope to bring 
culturally important plants such as Murnong (Microseris walterii) back to selected sites on Country, or 
encourage their flourishing where they persist in remnant vegetation. Cultural fire and the use of traditional 
women’s digging sticks are core practices for Caring for Country and reviving culture. The ecological PhD 
study that is partnered with the endeavours of the WKHG offers an opportunity for building knowledge of 
the plants. It aims to facilitate the WKHG using and directing Western Science as a tool to meet their 
objectives without the knowledge system overshadowing their cultural ways of knowing. This poster 
outlines a research approach appropriate to this context, including acknowledgement of past and present 
power-dynamics between knowledge systems. Cultural awareness and committing to relationship-building 
have been foundational to development of this approach. The role of ecological research methods in the 
knowledge revival process is more acceptable to the WKHG when framed as examining ways to mitigate 
impacts of colonisation (such as weeds and introduced fauna). The collaboration is not about testing the 
efficacy of cultural practice on Country.



 

Reptiles and fire; pretty hot and tempting 
Miss Bridget Roberts1, Mr Mitchell Hodgson2, - Alexandra Ross2, Mr Santiago Cuartas Villa3, Mr Yingyod 
Lapwong3, Prof Jonathan Webb3, Dr Mike Letnic2, Associate Professor Owen Price1 

1University Of Wollongong, Wollongong, Australia, 2University of New South Wales, Sydney, Australia, 3The University of 
Technology Sydney, Broadway, Australia 

OPEN FORUM: ECOLOGICAL IMPACT OF THE 2019/2020 MEGAFIRES - Bridget Roberts - Reptiles and fire; 
pretty hot and tempting, November 22, 2021, 11:15 - 11:25 

Biography:  
Bridget is a second-year PhD student at the University of Wollongong with the NSW Bushfire Risk 
Management Research Hub. Bridget's research focuses on the response of the reptile community to the fire 
regime in our east-coast forests.  

Australia’s herpetofauna is some of the most diverse and unique, but they are some of our most threatened 
species. Conservation efforts following the 2019/20 fires focus mostly on how our feathered and furred 
friends are recovering, while knowledge of how our scaley mates might be fairing is lacking. Past studies 
show the importance of considering the effects of fire regime when investigating and planning for and after 
fires, however we are still largely unaware how aspects of the regime, including fire severity, affect reptiles. 
We hypothesised that reptiles display a distinct response to fire severity, closely linked to the state of the 
vegetation. Our study surveyed reptiles in dry sclerophyll forest at sites which burnt at low and high severity 
and unburnt sites across the Greater Sydney and Blue Mountains regions approximately one year after our 
worst recorded fire season. We used multiple methods to survey reptiles including camera and live 
trapping, active searches and artificial substrates over almost 100 sites in spring/summer 2020/21. Our 
results indicate that reptiles have a species-specific response to fire severity, with differences seen between 
sites affected by high and low severity fire and unburnt sites. We demonstrate that reptiles respond 
specifically to fire which is heavily reliant on their habitat requirements. Some species may even be reliant 
on high severity fire which restarts succession, promoting specific habitat which they require. We stress the 
need to consider the whole regime when looking at recovery and conservation strategies and the need to 
consider species’ habitat preferences.



 

Hollows, termites and long-term fire regimes in northern Australian 
tropical savannas 
Ms Ellen Rochelmeyer1 

1Charles Darwin University, Brinkin, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Ellen is a PhD candidate at CDU, specialising in fire ecology. Prior to moving up north, Ellen received her MSc 
and BSc from Melbourne Uni, and has worked as a graduate botanist in consulting, as well as a project 
firefighter. 

Hollows form critical habitat for many Australian fauna, and in many cases, cannot be substituted with other 
habitat resources. Unfortunately, changes in land management and increased clearing for urban 
development and forestry are depleting the abundance of hollows in some landscapes. If too few hollows 
are available in an area, this may lead to a decline in hollow-using fauna. Maintaining the presence of 
hollows in a landscape will require not only the protection of existing hollow-bearing trees, but also those 
trees that might develop hollows in the future. To do this, we need to understand the processes that affect 
hollow abundance in the landscape – both their creation and destruction. Tropical savannas of northern 
Australia have a higher density of tree hollows than temperate Australian forests, and this is attributed 
largely to the action of termites and fire. Both termites and fire are prevalent in these savannas, yet little is 
understood about how they interact and affect hollow abundance. With most northern Australian savannas 
burned every two years, and termite hollowing being present in over half of the trees in these 
environments, it is important to understand how fire regimes affect both termites and hollows – especially 
in the long-term. My project investigates how long-term fire regimes affect termite communities and hollow 
abundance, and the interactions between these elements. I will describe preliminary results from termite 
surveys at a long-term (18-year) fire experiment and demonstrate how the novel use of technology can be 
used to detect and track hollow development. 



 

Weather radar compliments animal telemetry data to better understand 
the movement ecology of aggregating waterbirds 
Mrs Rebecca Rogers1, Prof. Hamish Campbell1, Dr. Jeffrey Buler2 

1Charles Darwin University, Darwin, Australia, 2University of Delaware, Newark, United States of America 

REMOTE SENSING IN ECOLOGY - Rebecca Rogers - Weather radar compliments animal telemetry data to 
better understand the movement ecology of aggregating waterbirds, November 25, 2021, 12:59 - 13:03 

Biography:  
Rebecca is a Ph.D. Candidate and researcher at Charles Darwin University. She has a B.Sc. in Ecology and an 
M.Sc. in Biosecurity and Conservation. She currently works as a spatial scientist and drone pilot at CDU. 

Satellite telemetry is a commonly used method to collect movement and site utilisation data for flying 
animals. However, only a very small fraction of the population is generally monitored making it challenging 
to assess population-level processes. Weather radar is being increasingly used to assess the density and 
distribution of flying animals but lacks information upon individual processes. Here we simultaneously 
assessed individual-based movements of Magpie Geese (Anseranus semipalmata) with satellite telemetry 
whilst using weather radar to determine population density and distribution. The weather radar revealed 
that the Magpie Goose population was distributed within a limited number of high-density aggregations 
during the nesting season. The satellite telemetry geese showed high site utilisation within these same 
areas, and around half of the tagged geese travelled direct distances between these aggregations in 
relatively short periods of time. Geese monitored by the two methods showed similar vertical distribution in 
the airspace, but flight speeds and direction for the tagged individuals were significantly different from the 
weather radar estimates. Combining the two techniques provided information that we could not have 
obtained from each method in isolation. It provided valuable information for management by advising upon 
rates of daily movement between nesting aggregations, and the integrity and timing of aerial surveys. The 
observed differences between the individual-based flight characteristics and those of the population could 
be used to inform upon the number of individuals that need to be satellite tagged to reveal population-level 
processes. 



 

Bringing Back Bolin: Reconstructing the past environment of Naarm-
Melbourne 
Mr Anthony Romano1, Mr Callum Simpson1, Associate Professor Michael-Shawn Fletcher1, Ms Patricia Gadd2, 
Mr Dave Wandin3 

1School of Geography, Earth & Atmospheric Sciences, University Of Melbourne, Parkville, Australia, 2Australian Nuclear 
Science and Technology Organisation, Lucas Heights, Australia, 3Wandoon Estate Aboriginal Corporation, Melbourne, 
Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Anthony Romano and Callum Simpson - 
Bringing Back Bolin: Reconstructing the past environment of Naarm-Melbourne, November 26, 2021, 12:45 - 

12:57 

Biography:  
I'm a Research Assistant for the PF-FIRE project. I have undergraduate in Archaeology (La Trobe University) 
and an Honours in Geography (University of Melbourne) that focused on environmental variability in response 
to human population growth during the late-Holocene in northwest-Tasmania.  

Across Australia, Aboriginal people have sought to bring spatial and temporal predictability to their lands 
through land management practices, in particular via burning. Birrarung (the Yarra River), which passes 
through what is now known as Melbourne, has been subject to significant disturbance from land use change 
and river regulation since the British Invasion. Bolin Bolin Billabong, a meander cut off from Birrarung in 
suburban Bulleen, is an important site for the Wurundjeri-Willam clan. Prior to Invasion, this site was a 
source of eels, fish, waterbirds, vegetables, and weaving reeds. We aim to gain an understanding of the 
evolving landscape of Naarm-Melbourne and determine how the local system has changed since the 
suppression of Aboriginal management and the impacts of land clearing, river regulation and urbanisation 
of the surrounding area. We analysed a 5m sediment core extracted from Bolin Bolin Billabong to 
understand how vegetation (pollen), fire (charcoal) and river dynamics (geochemistry and particle size) have 
changed over the last 500 years. Our study aims to understand the influence of Aboriginal management, 
namely fire, and the consequences of removal of burning in Melbourne. Our ultimate aim is to reinvigorate 
traditional land management of places like Bolin Bolin Billabong within urban settings, facilitating a deeper 
connection of urban Naarm to Aboriginal culture and Country and catalyse discussion about how to care for 
and maintain healthy County in urbanised landscapes.



 

Setting research priorities for effective threatened ecosystem 
management: a horizon scan for Australian alpine peatlands 
Dr Jessica Rowland1, Dr Jessica Walsh1, Matthew Beitzel, Renee Brawata, Daniel Brown, Linden Chalmers, Lisa 
Evans, Kathryn Eyles, Rob Gibbs, Dr Samantha Grover, Shane Grundy, Rebecca Harris, Shayne Haywood, Ms 
Mairi Hilton, Geoffrey Hope, Ben Keaney, Dr Marie Keatley, Professor David Keith, Ruth Lawrence, Maiko 
Lutz, Trish MacDonald, - Elizabeth MacPhee, Nina McLean, Susan Powell, Diana Robledo-Ruiz, Dr Chloe Sato, 
Mel Schroder, Ewen Silvester, Arn  Tolsma, Andrew Western, Dr Jennie Whinam, Matthew White, Anita Wild, 
Richard Williams, Genevieve Wright, Wade Young, Dr Joslin Moore 
1Monash University, Clayton, Australia 

PRACTITIONERS COLLABORATING TO RESTORE AND REWILD LANDSCAPES - Jessica Rowland - Setting research 
priorities for effective threatened ecosystem management: a horizon scan for Australian alpine peatlands, 

November 22, 2021, 12:22 - 12:34 

Biography:  
Jess’ work focuses on monitoring ecosystem trends, understanding risks to ecosystems and evaluating the 
effectiveness of conservation to inform policy and management. In 2020 she completed a PhD exploring how 
ecosystem change in monitored at local to global scales. 

Conservation of threatened ecosystems requires understanding of management effectiveness and the 
challenges hindering conservation. Bringing together researchers, land managers and policymakers to 
identify knowledge gaps and management needs provides a unified view of evidence and tools needed to 
improve threatened ecosystem management. We conducted a horizon scan for Australian alpine peatlands 
with experts across policy, research, and management. Through individual interviews, structured group 
discussions, and voting, we generated 25 priority research questions that, if addressed, will enhance our 
capacity to conserve peatlands. Participants identified management needs to enable effective conservation. 
The knowledge gaps spanned four topics: understanding of peatland dynamics, management effectiveness, 
and impacts of and methods to manage key threats (climate change, wildfire, introduced species). A 
consistent set of monitoring standards, an open-access knowledge platform and commitment to long-term 
programs were identified as vital management needs. This collaboration enabled development of a shared 
research agenda for threatened alpine peatlands. We identified priorities to target knowledge gaps and 
provide evidence to inform policy and management for conservation. Our findings substantiate the 
importance of stronger ongoing collaboration among researchers, land managers and policymakers across 
jurisdictions to support conservation.  



 

Back from the Brink - communicating Queensland's extinction crisis 
through films and podcasts 
Dr Mark Nadir Runkovski1 

1Natura Pacific, Burleigh Heads, Australia 

ENGAGING COMMUNITY IN THE SCIENCE AND STORIES OF NATURE THROUGH SCIENCE-ARTS 
COLLABORATIONS - Mark Nadir Runkovski - Back from the Brink - communicating Queensland's extinction 

crisis through films and podcasts, November 25, 2021, 11:15 - 11:28 

Biography:  
Dr Mark Nadir Runkovski is a consultant and educator at Natura Pacific. His expertise in ecosystem science, 
biodiversity conservation and environmental education have merged in his current focus on developing novel 
educational resources like the Back from the Brink campaign. 

Since 2000, 23 Queensland species have been declared extinct with another 1,003 species and 857 
ecosystems listed as threatened, heading the same way (Queensland Government, 2020). What can we do 
to raise awareness of this problem and the tangibility of actions that could equip Queenslanders with simple 
tools to help? 
 
Films and podcasts are widely accepted as a primary means for science communication in Australia, 
especially among young people (Screen Australia, 2018). With the advent of view on demand platforms, 
there is an opportunity to share stories with millions. Such stories serve as a mirror of ourselves; themes of 
hope, survival, heroes and villains are relatable, especially when the story takes place ‘on our doorstep’. We 
invest in the characters and their development. It is through this eternality that we, the audience, are able 
to connect with animals and plants to realise we too, are part of the ‘global ecological jigsaw’. This in turn 
creates a powerful learning pathway; a sort of realisation of all species’ worth (Andalebi and Runkovski, 
2018).  
 
Since 2018, Natura Pacific has embarked on a journey to share stories of the fight to save Queensland’s 
species. With 1,610 production hours, 240 collaborators, 30 episodes and over 350,000 views, we celebrate 
both the species and the people dedicating their lives to them, bringing a powerful showcase to the 
Queensland community and building a gazetteer of simple practical solutions. It is in this way that 
conservation, relying so heavily on the actions of the individual, can really accelerate.



 

Microbial responses to hotter drought and wildfire in a Mediterranean-
climate type forest 
Dr Anna Hopkins1, Dr Joeseph Fontaine2, Mr Aaron Brace1, Ms J. Bruce1, Dr Josephine Hyde3, Dr L. Walden4, 
Dr Katinka Ruthrof3 

1ECU, Perth, Australia, 2Murdoch University, Perth, Australia, 3DBCA, Perth, Australia, 4Curtin University , Perth, Australia 

USING SOIL MICROBES TO RESTORE, REGROW AND REWILD - Katinka Ruthrof - Microbial responses to hotter 
drought and wildfire in a Mediterranean-climate type forest, November 25, 2021, 12:05 - 12:18 

Biography:  
Katinka is a forest ecosystem scientist at the Department of Biodiversity, Conservation and Attractions. She 
has interests in the impacts of chronic and acute climate change drivers, woodland and forest restoration, 
plant-animal-fungal interactions, and forest management.  

Globally, drought-induced forest die-off and wildfire are garnering increasing concern and prominence. 
However, little is known about the longer-term responses of Mediterranean-type forests to repeated 
disturbances of this type and the ability of forests to maintain biodiversity. In particular, below-ground 
organisms have received less attention, despite their essential contributions to plant growth, survival, 
recruitment, and ecosystem function. We investigated soil microbial communities in a forest that had 
experienced a combination of global-change-type drought and wildfire in a Mediterranean climate-type 
ecosystem in southwestern Australia. Fungal and bacterial DNA was extracted, amplified, and subjected to 
high throughput sequencing from soils beneath living trees across forest sites affected by factorial 
combinations of severe drought and wildfire. We quantified how richness, composition and functional 
groups varied following individual or multiple disturbance events. A decrease in fungal richness and 
diversity with increased disturbance (with drought and wildfire) was noted three years post-wildfire, and 
distinct changes in community composition occurred in important functional groups (e.g., mycorrhizal fungi 
and pathogens). Average abundance of bacterial ASVs were lower in wildfire and drought affected plots. 
However, bacterial recycler groups for manganese, nitrogen and sulfur were higher in abundance in wildfire 
affected plots. Changes to soil microbial communities, such as altered functional groups, can have serious 
implications for tree regeneration, recruitment, and more broadly for ecosystem persistence and function, 
particularly in regions projected to experience multiple disturbance events in the future.



 

Call playback increases the probability of detecting ghost bats away from 
the roost 
Dr Laura Ruykys1, Dr Nicola Hanrahan1,2, Danielle  Stokeld1 

1Department of Environment, Parks and Water Security, Northern Territory Government, PO Box 496, Palmerston, 
Australia, 2Hawkesbury Institute for the Environment, Western Sydney University, Bourke Street, Richmond, Australia 

REMOTE SENSING IN ECOLOGY - Laura Ruykys - Call playback increases the probability of detecting ghost bats 
away from the roost, November 25, 2021, 16:56 - 17:09 

Biography:  
Dr Laura Ruykys is a terrestrial ecologist with experience in threatened species conservation and 
management. Dr Nicola Hanrahan is a terrestrial ecologist with the Northern Territory Government with 
expertise in acoustic ecology, particularly pertaining to ghost bat social communication.  

The conservation of the threatened ghost bat (Macroderma gigas) is currently hampered by a lack of 
standardised survey methodology for their detection away from known roosts. The low amplitude of the 
species’ echolocation call and sporadic production of social calls while foraging mean that acoustic 
detection is unreliable. However, the species is physically responsive to full-spectrum playback of social calls 
when these are broadcast in close vicinity (~100 m) of known roosts. Thus, we hypothesised that playback 
could also be used to detect ghost bats in open woodland habitat. 
  
We first conducted a trial of paired (treatment and negative control) call playback experiments at three 
distances (1 km, 2.5 km and 5 km) from four known roosts in the Northern Territory using the ghost bat’s 
‘squabble’ vocalisation. We measured success by comparing the detection rate of ghost bats during the 
playback of the 'squabble' versus the negative control. We subsequently applied the methodology to a 
124,800 ha survey area that was broken into a grid of 5 x 5 km, with replicate surveys conducted within 
each cell. 
 
In the trial, we found a clear positive effect of call playback on the likelihood of detecting a ghost bat. In the 
application, we detected three ‘hotspots’ of ghost bat activity in a region for which records were scant and 
predominantly historical.  Our results show that call playback is a reliable method of detecting this cryptic 
species and suggest it could be expanded as a standardised method across the species’ range. 



 

Some Like It Hot: Reviewing morphological responses to climatic warming 
Ms Sara Ryding1, Professor Marcel Klaassen1, Glenn J. Tattersall2, Janet L. Gardner3, Matthew R.E. Symonds1 

1Deakin University, Burwood, Australia, 2Brock University, , Canada, 3Australian National University, , Australia 

OPEN FORUM: BEHAVIOUR, PHYSIOLOGY AND MOVEMENT - Sara Ryding - Some like it hot: reviewing 
morphological responses to climatic warming, November 22, 2021, 16:36 - 16:49 

Biography:  
Sara is a PhD candidate at Deakin University. Her research uses 3D scans of museum skins to study how birds 
are responding to climatic warming by changing bill and leg size. 

Animal appendages, such as avian beaks and mammalian ears, can be used to dissipate excess body heat 
and play a crucial role in thermoregulation. Allen’s rule, wherein animals at warmer latitudes have larger 
appendages to facilitate more efficient heat dissipation, reflects this and is widespread across species. It has 
been hypothesized that the increased temperatures caused by climate change will lead to larger 
appendages, and thus shifts in overall body shape (“shape-shifting”) as they adapt to increased 
thermoregulatory demands. However, the extent to which shape-shifting is occurring in most animals is not 
known. Additionally, it’s unclear how heat dissipation fits in with other proximal causes of morphological 
change (e.g. beaks and rainfall, as a proxy for food) and under what ecological and environmental 
conditions shape-shifting occurs.    
 
We review the currently published evidence for shape-shifting in animals, finding that while studies are 
scarce there is widespread support for this type of morphological change in endotherms. We also re-
examine recent morphological studies in a more thermoregulatory context, finding evidence that 
temperature can be a stronger predictor of morphological change than other, commonly investigated, 
proximal causes. Lastly, we discuss how adherence to Allen’s rule, the degree of temperature change, and 
other ecological conditions facilitate morphological change and make predictions about what animals will 
show climate change-induced morphological shifts. 



 

Valuing ecosystem services applying indigenous perspectives 
Dr Kamaljit K Sangha1 

1Charles Darwin University, Darwin, Australia 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Kamaljit Sangha - Valuing 
ecosystem services applying indigenous perspectives, November 23, 2021, 15:03 - 15:10 

Biography:  
Dr Kamaljit K. Sangha has gained skills and knowledge in the trans-disciplinary field of Ecological Economics 
over the last 20 years. Her work has led her to develop Indigenous-specific ecosystem services framework and 
valuation techniques.  

Natural resources play a vital role in supporting the well-being of many Indigenous peoples and local 
communities (IPLCs) around the globe. Despite wider acknowledgement of IPLCs’ connections with natural 
systems, their role and services towards peoples’ well-being continue to be overlooked, particularly with 
meaningful engagement in sustainable development and welfare planning and implementation policies. 
One main reason for this neglect is that these connections generate intangible benefits whose 
measurement is beyond the capability of existing economic tools. This should not mean that such benefits 
and values be excluded from policy planning—but effectively this is a common practice at local, national 
and regional scale across the globe. To understand the true value of IPLCs’ connections with nature and the 
importance of ecosystem services, this talk will focus on discussing: i. the ecosystem services approach; ii. 
key frameworks, and iii. valuation techniques that are particularly applicable from Indigenous context, 
based on our research with Indigenous communities across northern Australia. 



 

Evaluating the performance of Australian annual seed mix on green roof 
under different irrigation frequencies 
Ms Zahra Saraeian1, Dr Claire Farrell1, Professor Nicholas S. G. Williams1 

1University of Melbourne, Burnley Campus, Richmond, Australia 

PLANNING OUR FUTURE CITIES: CREATING BIODIVERSE AND FUNCTIONING URBAN ECOSYSTEMS - Zahra 
Saraeian - Evaluating the performance of Australian annual seed mix on green roof under different irrigation 

frequencies, November 22, 2021, 11:41 - 11:54 

Biography:  
Zahra Saraeian is a PhD candidate at the University of Melbourne, researching how climate, functional traits 
and ecological assembly rules of plant communities affect plant performance and diversity. Zahra has a wide 
interest in biogeography, plant community and urban ecology. 

Australian annual plant species have great potential for use on green roofs because many are highly 
attractive and grow in hot, dry environments similar to those found on roofs. Water is one of the main 
factors for plant survival and performance on green roofs. We have evaluated how irrigation frequency 
affects plant cover, species abundance, richness and diversity of annual plants in green roof modules and 
whether plant traits and functional diversity, change in response to irrigation frequency. Thirty 0.25 cm2 
modules in a randomized complete block design were sown with a seed mix consisting of 16 Australian 
annuals using a sowing rate of 4 g/m2 (equals to 2100 seeds/m2) and three watering frequencies (2, 4 and 6 
days applied). Species abundance and richness showed a significant reduction over the experimental period; 
however, the reductions were independent of irrigation frequency and were probably due to competition 
effects. Lower irrigation frequency also reduced plant cover, but all irrigation frequencies resulted in greater 
than 80% annual species cover; the target coverage recommended by green roof guidelines. Height and leaf 
area decreased with a reduction in available water, but functional diversity did not change at the 
community level. Our results indicate that most of the species used in our initial seed mix are good 
candidates for applying on green roofs under a 6 day watering frequency. However, more observations over 
a longer term are required to evaluate how species richness and cover of this annual mixture would change 
in the next growing seasons.



 

Dead or alive: advances in drone radio-tracking technology for detecting 
and locating radio-tag mortality signals 
Dr Debbie Saunders1, Mr Josh Bobruk 
1Wildlife Drones, , Australia 

REMOTE SENSING IN ECOLOGY - Debbie Saunders - Dead or alive: advances in drone radio-tracking 
technology for detecting and locating radio-tag mortality signals, November 25, 2021, 15:37 - 15:42 

Biography:  
Dr Debbie Saunders, CEO Wildlife Drones, is passionate about working collaboratively and translating 
innovative technology into practical tools for improving conservation management. She has developed the 
world’s most advanced drone radio-tracking system which has been successfully used in four countries. 

With an increasingly wide range of drone platforms and onboard sensors becoming available, there are 
great opportunities for new perspectives and data collection capabilities for biodiversity conservation 
management.  This includes the ability to simultaneously radio-track up to 40 tagged animals, including 
multiple species.  For example, this may include tracking predator and prey, or threatened and invasive 
species at the same time.  By creating a high point wherever a radio-tracking drone is launched, radio-tag 
signal detection is maximised and the ability to collect more data, more often across rugged, remote and 
inaccessible landscapes is increased.  The combination of radio-tag detection distances, drone flight 
distances and the use of advanced triangulation techniques, results in animals being located without the 
need to get close to them, minimising disturbance to both their natural behaviour and their habitats.  
Recent advancements with this technology now also enable the detection and reporting of mortality signals 
in real-time.  This is of particular importance for captive release, translocation and survival studies where 
rapidly locating and determining the fate of animals is of critical importance.  The immediate identification 
of tags emitting mortality signals, and the ability to locate these tags efficiently from the air, provides an 
unprecedented capacity for rapid responses by field teams on the ground to determine the cause of the 
signals and/or the fate of the animals.  We provide examples of how this innovative and rapidly advancing 
technology has been applied to track a diversity of species across Australia and internationally.



 

Understanding ecological extremes: mechanism of resilience and recovery 
Mr Joelan Sawyer1, Dr Annemarie Clements1, Mr Gabe O'Reilly1 

1Anne Clements & Associates Environmental and Botanical Consultants, Milsons Point, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Joelan Sawyer is a professional ecologist with Anne Clements & Associates Environmental and Botanical 
Consultants, based in Sydney. He completed a bachelor of science at the University of Western Sydney, where 
he was presented merit awards for academic excellence.  

Offsetting, involving ecosystem conservation and re-construction, is becoming increasingly required for 
development approvals. Despite the landowners’ expectation of orderly landscaping, the main challenge for 
achieving biodiversity and resilience is re-establishing native soil biota and developing a native seed bank. 
This is especially true for low nutrient sandstone soils. 
 
We investigated the recolonization success in three conservation treatment areas on a reconstructed 
sandstone hilltop (formerly a quarry). These treatments were: an orderly landscaping 20 years ago, a natural 
recolonisation over 50 years, and a soil/biomass translocation three years ago. These treatments were 
statistically compared with nearby hilltop reference site, which acted as the control. 
 
Of the treatment areas, the translocation area best resembled the reference sites, and the landscape area 
was least successful. The area with 50 years of natural recolonisation lacked the native diversity of the 
translocation area. The translocated native seed bank was available to be triggered by rainfall and bushfire 
smoke. The high species diversity recorded in the translocation area following the 2019/2020 summer 
bushfire and subsequent rain demonstrates that the keys to success are presence of a diverse seed bank 
and an active soil biota, rather than the satisfaction of aesthetic requirements.



 

Mapping green roof uptake in Melbourne 
Ms Julia Schiller1, Dr Judy Bush1, Dr Amy Hahs1, Dr Caragh Threlfall2, Assoc Prof Nicholas Williams1 

1The University of Melbourne, Burnley, Australia, 2The University of Sydney, Sydney, Australia 

PLANNING OUR FUTURE CITIES: POLICY AND PRACTICE - Julia Schiller - Mapping green roof uptake in 
Melbourne, November 22, 2021, 17:02 - 17:15 

Biography:  
Julia uses observational studies, controlled experiments and modelling approaches to assess the value of 
green roofs as habitat and stepping-stones for urban pollinators. She aims to develop a model that evaluates 
3D ecological connectivity for various animal taxa in cities. 

Green roofs are often encouraged by governments to address reductions in ground-level urban green space 
caused by densification and infill developments. 
 
This study quantifies the growing momentum of green roof installations in metropolitan Melbourne and 
discusses how different policy mechanisms might have influenced their installation. 
 
Green roofs were identified by visually surveying Nearmap and Google aerial images from 2000 to 2019. 
From this survey a green roof database was created describing their location, area, year of construction, 
height, design purpose and building type.  
 
Metropolitan Melbourne had 224 green roofs by the end of 2019 which represents a growth of 874% over 
20 years. By 2019, they covered an area of 13.5 hectares, however, the proportion of these roofs covered by 
vegetation only amounts to 50 percent of the total area. The data shows a strong uptake and ongoing trend 
of green roofs being established on apartment buildings whereas the greening of other building types, such 
as family houses, is neglected. On the other hand, green roofs on family houses are strongly associated with 
a biodiversity-friendly design which should be encouraged according to current greening strategies and 
policies in Melbourne.  
 
During this period, the local government released several strategies and policy mechanisms aimed at 
supporting installations, including the Urban Forest Strategy (2012), the Growing Green Guide (2014), the 
Rooftop Project (2015), the Green Our City Action Plan (2017), and the Green Our Rooftop (2019). We 
analyse how these policies have acted to support increasing installations and identify opportunities for 
further action.



 

Different kinds of herbivores and plant invasion: their impact on  plant 
diversity in grassy woodlands 
Miss Corinne Schlierenzauer1, Dr. Anita Risch2, Dr. Martin Schütz2, Dr Jennifer Firn1 

1Queensland University of Technology (QUT), Brisbane, Australia, 2Swiss Federal Institute for Forest, Snow and Landscape 
Research, Birmensdorf, Switzerland 

OPEN FORUM: HERBIVORY AND GRAZING ECOLOGY - Corinne Schlierenzauer - Different kinds of herbivores 
and plant invasion: their impact on  plant diversity in grassy woodlands, November 23, 2021, 17:17 - 17:22 

Biography:  
I am a PhD student at QUT, within the School of Biology and Environmental Science. My research interests are 
in plant-animal interactions, ecosystem management and conservation biology. 

Herbivores impact the survival, abundance, and persistence of grass and forb species, but their impact 
differs depending on the kind of herbivores and their origins (whether native or non-native). This study 
progressively excluded non-native mammalian herbivores (e.g., livestock, rabbits), native marsupial 
herbivores (e.g., kangaroos, wallabies, wombats) and invertebrates using a nested fencing design on 
pastures of six farms in the lowland grassy woodlands of South-Eastern Australia. We established this 
experimental set-up at both invaded (co-dominated by non-native Eragrostis curvula and native Themeda 
triandra) and native grassland sites (dominated by T. triandra) on each farm.  
Our results showed significant differences in plant species composition and several diversity parameters 
among the site types despite the functional similarity of native T. triandra and non-native E. curvula, both 
C4 perennial tussock grasses of a similar height.   
After excluding the herbivores for one year, we found a positive effect of herbivory on species richness and 
Shannon diversity on the native sites, but we found no differences depending on the kind of herbivore at 
the invaded sites. To understand the long-term impact of the different herbivore groups and plant invasion, 
we will continue monitoring plant community composition over the next couple of years. This way we are 
aiming to understand the role of native, non-native, and invertebrate herbivores as orchestrators of plant 
community composition in the critically endangered lowland grassy woodlands.   
  



 

Ecologically meaningful ecosystem accounts for the Gunbower-
Koondrook-Perricoota Forest Icon Site 
Dr Becky Schmidt1, Dr Anna Richards, Dr Suzanne Prober, Dr Karel Mokany, Dr Simon Ferrier, Dr Kristen 
Williams, Dr Tom Harwood, Reiss McLeod, Mark Eigenraam, David May, Jeremy Cheesman, Lachlan Dawson, 
Susan Goff, Mr Carl Obst, Terry Hills, Ms Dayani Gunawardana, Professor Richard Lucas, Daniel Clewley, Dr 
Chris Ware, Ashmita Sengupta, Paul McInerney, Sally Tetreault-Campbell 
1CSIRO Land And Water, Canberra, Australia 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Becky Schmidt - Ecologically 
meaningful ecosystem accounts for the Gunbower-Koondrook-Perricoota Forest Icon Site, November 23, 

2021, 14:20 - 14:33 

Biography:  
Becky Schmidt is an environmental scientist in CSIRO Land and Water. Her research focuses on developing 
methods and synthesising information for natural capital assessments and environmental-economic 
accounting.  

This talk presents a case study on developing ecosystem accounts for the Gunbower-Koondrook-Perricoota 
Forest Icon Site. The case study developed novel methods to produce information for environmental-
economic accounting using the Australian Ecosystem Models Framework, which captures the only nationally 
comprehensive set of conceptual models of ecosystem dynamics for Australia. This approach has a number 
of benefits: 
• attribution of changes in ecosystem extent to either managed or unmanaged expansions and reductions in 
area, where changes occur against a backdrop of endogenous (reference) disturbance regimes and non-
linear and threshold ecosystem behaviour 
• reduced misclassification of ecosystem type due to an explicit reflection of ecosystem dynamics  
• a conceptual basis for communicating and synthesising complex ecological information. This supports the 
development of diagrams that present ecosystem changes - and drivers of those changes - to a range of 
stakeholders. 
• the development of state and transition models, from the conceptual models. These can be used to 
predict the future extent of ecosystem states and, therefore, support assessment of the capacity of 
ecosystems to deliver ecosystem services, under scenarios of climate change or land use.  
The project delivered a series of ecosystem accounts, covering ecosystem extent and condition, biodiversity, 
the flow of a set of ecosystem services, and the value (monetary and non-monetary) these services provide. 
This proof of concept demonstrated how to connect biophysical and economic information in an 
ecologically meaningful way. The study provides insights into how future ecosystem accounts could be 
developed for other sites, the Murray-Darling Basin and Australia.



 

Native versus exotic floral strips play distinctively different roles in 
supporting pollinators year-round in agroecosystems 
Ms Lena Alice Schmidt1, Dr Amy-Marie Gilpin1, Prof James M. Cook1, Dr Paul D. Rymer1, Dr Paul Gibson-Roy2, 
Prof Power Sally1 

1Hawkesbury Institute for the Environment, Western Sydney University, Richmond, Australia, 2Kalbar Operations, 
Bairnsdale , Australia 

OPEN FORUM: ECOSYSTEM RESTORATION- Lena Alice Schmidt - Native versus exotic floral strips play 
distinctively different roles in supporting pollinators year-round in agroecosystems, November 25, 2021, 

17:11 - 17:20 

Biography:  
I am interested in research at the interface of pollination and landscape ecology, exploring factors influencing 
pollinator choice of foraging plants, floral resources use by insects across different seasons and the impact of 
climate change on floral rewards. 

Diverse year-round floral resources are required to support insect pollinators in agroecosystems. However, 
within these florally depauperate landscapes, crops provide floral resources for only short periods. Floral 
enhancements have been studied in Europe and the USA, but for most other regions there are knowledge 
gaps. Additionally, commercial seed mixes typically use Northern Hemisphere species designed to attract 
Northern Hemisphere bees and butterflies, thus their application to Australian systems is questionable. Our 
study compared floral resource availability and insect visitation to floral strips established with native 
(Sydney Region endemics) versus exotic (Northern Hemisphere species) seed mixes. Over one-year, we 
conducted twice-monthly surveys on four pairs of native and exotic floral strips (23 species each), alongside 
Granny Smith apple rows. Native pollinator abundance (ten insect groups) was significantly higher year-
round (except mid-winter) in native strips. Exotic strips attracted significantly more honeybees (except late-
summer/early-autumn) and were the only strip type visited by honeybees in winter. During colder months, 
insect species richness was significantly higher on exotic strips (due mainly to Diptera richness). Meanwhile, 
native strips exhibited consistently more species flowering, over longer durations, whereas exotic strips 
showed a resource gap during most of spring. We show the benefits to pollinators of exotic floral strips are 
species-specific over relatively short periods, whereas native perennials filled seasonal resource gaps, 
encouraging greater native pollinator abundance and richness over longer periods. Floral enhancements 
should consider target pollinator species and flowering phenology, recognising the benefits of native plant 
re-introductions for pollination ecology and restoration of biodiversity in agroecosystems.



 

Past fire shaping future fuel: Influence of fire regimes on Eucalyptus 
pilularis' leaf chemical content 
Ms Margot Schneider1, Miss Claire Foster1, Dr Geoffrey Cary1 

1Australian National University, Canberra, Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Margot Schneider - Past fire shaping 
future fuel: Influence of fire regimes on Eucalyptus pilularis’ leaf chemical content, November 26, 2021, 15:07 

- 15:20 

Biography:  
My name is Margot Schneider I finished honours half way through 2021 at the Australian National University 
with the Fenner School. I’m really interested in applying my knowledge of chemistry to further our 
understanding of ecological issues.  

Anthropogenic climate change is increasing the frequency and intensity of bushfires. Examining past fire 
regimes in Australia could help us predict how ecosystems will respond to future fire. Knowledge of how fire 
regimes influence flammability, and its role in shaping future fire regimes, exists mostly at species 
composition and ecosystem levels. The effect of fire regimes on fuel at the chemical level is under-
researched. Leaf nutrients are a fuel element known to influence flammability. Fire regimes, like other 
environmental factors, can alter leaf nutrients and hence flammability. We investigated intraspecific 
changes caused by fire regimes in leaf nutrient content using a factorial combination of Time Since Fire and 
Fire Frequency classifications across sites, sampling fresh canopy-collected leaves as well as freshly fallen 
litter leaves of Eucalyptus pilularis at Booderee National Park. We found E. pilularis leaves from high Fire 
Frequency sites had lower Nitrogen, Phosphorus, and Potassium compared to low Fire Frequency sites. 
These results were more pronounced in litter than fresh samples. This reflects E. pilularis’ ability to reabsorb 
nutrients before leaf senescence. Phosphorus was most affected by frequent fire likely due to the sandy 
soils of Booderee National Park exacerbating post-fire leaching of nutrients. As low leaf nutrient 
concentrations can increase leaf flammability, loss of nutrients in leaves of E. pilularis with high Fire 
Frequency could mean an overall increase in flammability. Further research including burn tests should be 
conducted to understand how fire regimes are affecting leaf chemistry and respective implications for 
flammability.



 

Soil reconstruction after mining fails to restore soil function in an 
Australian arid ecosystem 
Dr Nick Schultz1, Dr Corrine Duncan1, Dr Megan Good2, Dr Ian Sluiter1, Dr Simon Cook1 

1School of Science, Psychology and Sport, Federation University Australia, Ballarat, Australia, 2Biosciences, University of 
Melbourne, Parkville, 3052 

OPEN FORUM: ECOSYSTEM RESTORATION - Nick Schultz - Soil reconstruction after mining fails to restore soil 
function in an Australian arid ecosystem, November 25, 2021, 17:20 - 17:25 

Biography:  
Nick is a vegetation ecologist interested in the landscape-scale processes that influence vegetation 
communities and plant diversity. He likes temperate grasslands and arid ecosystems. 

In arid ecosystems, the organisation of soil horizons impacts hydrological dynamics. Coarse-textured upper 
horizons can increase infiltration and reduce evaporation and clay subsoils can prevent water loss through 
deep drainage. Hence, ecological restoration after mining should aim to reinstate soil properties and 
hydrological dynamics that will support the vegetation being restored. The aim of this study was to compare 
the soil profiles of two arid-zone vegetation types (belah woodland and chenopod shrubland) in southeast 
Australia to the soil profiles of nearby ecosystems that have been reconstructed after sand mining. Soil 
samples were collected at five depths (to 105 cm) from remnant and reconstructed sites, and we assessed 
soil physico-chemical properties and microbial activity. Soils in the remnant ecosystems had coarse-textured 
topsoils that overlay clay horizons, allowing water to infiltrate and avoid evaporation, with limited drainage 
through deeper horizons. Conversely, reconstructed soils had high sand content at subsoil horizons, high 
bulk density and compaction at surface layers (0–20 cm), and higher pH and electrical conductivity. 
Microbial activity at the reconstructed sites did not increase with time since restoration. Overall, the 
reconstructed soil horizons were not organised in a way that allowed rainfall infiltration and water storage. 
The reconstructed soils we observed may limit the long-term viability of the vegetation they support. Future 
restoration efforts in arid ecosystems should focus on increasing sand content of soils near the surface to 
improve hydrological dynamics.



 

Cats, bats and squirrel gliders, a theatrical approach to scientific 
communication 
Mrs Juliet Scrine1 

1Eaton Gorge Theatre Company, Wollongong, , 2Inspiring Australia, Sydney, , 3K2Glideways, Canberra,  

ENGAGING COMMUNITY IN THE SCIENCE AND STORIES OF NATURE THROUGH SCIENCE-ARTS 
COLLABORATIONS - Juliet Scrine - Cats, bats and squirrel gliders, a theatrical approach to scientific 

communication, November 25, 2021, 12:17 - 12:30 

Biography:  
Juliet Scrine graduated with a Diploma of Education (Primary) in 1984 and is the CEO of EGTC. 
 
After working in the marketing and events industry for over 20 years Juliet started a theatre company 
looking at using live performances to compliment environmental engagement strategies. 
 
 
 

Since 2004 EGTC has been working with science communicators to engage the community using theatre.    
EGTC use the strategy of education by stealth.  Our characters and written performances are fun, eye-
catching and a little silly.  Once our audience are engaged, we then deliver the intended message.  By 
utilising this approach community messaging is more effective and higher numbers of the community are 
impacted. 
Juliet will be discussed three of her favourite projects 
• “It’s a Bats Life” a 50 minute performance and a video presentation developed for Centennial 
Parklands and Georges River Council looking at the importance of bats in the Australian landscape and the 
threats that are impacting their environment 
• “Its Cats Play , A Catastrophic story” a 50 minute performance targeted at primary schools 
developed through funding from K2Glideways.   We are now working with them to develop teaching 
resources using pre-recorded video content and lesson plans.  This should be ready to show at the 
conference in November 
• “Squirrel Glider Survivor” was a project funded through Inspiring Australia and Murry Arts to look at 
the plight of the endangered Squirrel Glider in Albury, the Riverina and NSW Tablelands.  This is also a 50 
minute performance but we have adapted the show to run only 20 minutes to fit with specific event 
guidelines  
 
These fun incursions, videos and conference interactions bring a smile to people’s faces while also getting 
them to think about where they live and the impact their actions are having on the environment around 
them 
  



 

Perspectives on private sector engagement in biodiversity conservation 
Dr Matthew Selinske1, Dr Georgia Garrard2, Dr Prue Addison3, Prof Sarah Bekessy1 

1RMIT University, Carlton North, Australia, 2University of Melbourne, Melbourne, Australia, 3Berks, Bucks & Oxon Wildlife 
Trust, , UK 

BUSINESS AND BIODIVERSITY: INSIGHTS FOR ECOLOGY AND CONSERVATION SCIENCE FROM RESEARCH AND 
PRACTICE - Matthew Selinske - Leading in business and biodiversity, November 22, 2021, 11:41 - 11:54 

Biography:  
I am a conservation social scientist and a postdoctoral researcher with the ICON Science Lab at RMIT 
University. I work on a range of research topics including private land conservation, conservation behaviour, 
and business and biodiversity. 

Given its outsized biodiversity footprint, the private sector has a key role in reducing the rate of biodiversity 
loss. Businesses are increasingly concerned that biodiversity loss and ecosystem service degradation may 
negatively impact their operations, supply chains and subsequently their bottom line. Recognising an 
opportunity, the conservation sector is engaging businesses in conservation partnerships and activities, but 
this has not occurred to the extent needed to create the widespread system changes required to 
substantially address biodiversity loss. We sought to identify pathways for greater integration of business 
and biodiversity in the Australian context by 1) documenting current models of business engagement with 
biodiversity; 2) identifying mechanisms and metrics of demonstrating biodiversity gains; and 3) 
understanding the drivers and barriers for businesses and biodiversity. As part of this research, we 
interviewed 23 business leaders across multiple sectors, such as agriculture, financial, retail, real estate, 
development, that have integrated biodiversity considerations in their business practices. After analysing 
the interviews thematically, we identified a spectrum of business models that intersect with biodiversity. 
We also found that multiple, diverse motivations drive business leaders to engage in this space, e.g., 
financial benefit, personal values, and staff and client engagement. Examples of barriers to broader 
integration include the technical challenges of measuring biodiversity impact, government inaction, and low 
prioritisation of biodiversity issues among colleagues and others in their sector. Our findings will help inform 
policy or other initiatives that promote the scaling up of these approaches to mainstream biodiversity 
considerations into the private sector.



 

Molecular Ecology approaches to enhance our understanding of 
ecosystem renewal 
Associate Professor Alison Shapcott1, Mr James Thorley1, Ms Marion Howard1, Ms Hilary Pearl1, Miss Brittany 
Elliott1, Ms  Rachele  Wilson1, Dr Ipek Kurtboke1, Mr Harrchun Panchalingam1, Prof Helen Wallace2 

1University Sunshine Coast, Maroochydore, Australia, 2Griffith University, Nathan, Brisbane, Australia 

ADVANCES IN GENOMICS FOR ECOLOGY - Alison Shapcott - Molecular Ecology approaches to enhance our 
understanding of ecosystem renewal, November 26, 2021, 12:20 - 12:33 

Biography:  
Associate Professor Alison Shapcott has been actively using molecular approaches to integrate ecology and 
genetics  for her whole career spanning  nearly 40 years. The new technologies are enabling a wider range 
of ecological questions to be addressed.  
 
 

Molecular markers and technologies are developing and with this comes new opportunities to address 
different questions. We have been building DNA sequence library’s  to enable  identification of rainforest 
and heath plants from  plant fragments that may be in the soil, resprouting from burnt rainforest trees, in 
animal gut contents  or in plant pollen collected by native or exotic bees. We have used these molecular 
measures of community composition to assess the biodiversity impact of the recent rainforest fires in 
Central and SE Qld. We hope to in the future use our near complete molecular library to assist with 
rainforest post fire responses studies where plant identification can be difficult.  We have investigated the 
drivers of heath community composition and diversity and the community networks of heath native and 
exotic bee pollinators. We have used this to identify some of the most important pollen sources for native 
bees. Molecular approaches have opened the door to investigations of plant fungal interactions including 
using sequence data to test for pathogenic fungi in host trees and to test if microbial biocontrol agents are 
successfully establishing post inoculation and if the relevant bioactive genes are being expressed. This talk 
will profile some of our results to highlight a diversity of approaches and ecological applications.



 

Habitat complexity affects invertebrate biodiversity in urban greenspaces. 
Ms Mahmuda Sharmin1, Prof Mark G. Tjoelker1, Dr Paul D. Rymer1, Dr. Manuel Esperon-Rodriguez1, Prof 
Power Sally1 

1Hawkesbury Institute for the  Environement, Western Sydney University, Richmond , Australia 

PLANNING OUR FUTURE CITIES: POLICY AND PRACTICE - Mahmuda Shamin - Habitat complexity affects 
invertebrate biodiversity in urban greenspaces, November 22, 2021, 12:25 - 12:30 

Biography:  
I am studying the co-benefits provided by urban vegetation as part of the Which Plant Where (WPW) 
project. My interests are in understanding the role that urban vegetation plays in mitigating heat and 
supporting biodiversity in cities. 
 

The importance of habitat structure for enhancing biodiversity is well established. However, urban green 
space is often dominated by trees, offering relatively limited opportunities for foraging, hibernation, 
oviposition and nesting sites for invertebrates, compared to native habitat. We investigated the potential 
for understorey shrubs to enhance the abundance and richness of invertebrate species by comparing tree-
only, shrub-only and tree plus shrub plantings in a common garden experiment in Richmond, NSW. Tree-
only plots comprised a single individual, replicated for each of four species (two native/evergreen and two 
exotic/deciduous; one per plot), shrub-only plots consisted of one replicate each of four species, and tree 
plus shrub plots consisted of one tree and four shrubs (repeated four times, to include all four tree species). 
We sampled canopy-dwelling invertebrates monthly from November-2019 to January-2021 to determine 
whether increasing the complexity of vegetation structure increases the abundance and diversity of 
associated invertebrate communities. At the individual plant level, invertebrate abundance and species 
richness associated with shrub and tree plus shrub canopies were significantly higher (6-8 times and 2 times, 
respectively) than that associated with trees alone; differences were statistically significant for Lepidoptera, 
Coleoptera and Hemiptera. At the whole-plot level, invertebrate abundance and species richness were 
highest in the tree plus shrub plantings. Analysis of relationships with canopy traits showed significant, 
positive correlations between invertebrate abundance and richness and the height, canopy width and 
volume of shrubs. This study demonstrates the important role that habitat complexity plays in enhancing 
biodiversity in urban areas



 

How do Australian conservation organisations use wildlife imagery for 
social engagement? 
Miss Meg Shaw1, Dr Kelly Miller1, Dr William Borrie1, Emily McLeod2 

1Deakin University, Burwood, Australia, 2Zoos Victoria, Parkville, Australia 

HUMAN BEHAVIOUR CHANGE AND THE IMPORTANCE OF NATURE CONNECTION FOR HUMANITY’S 
WELLBEING - Meg Shaw - How do Australian conservation organisations use wildlife imagery for social 

engagement?, November 23, 2021, 12:17 - 12:22 

Biography:  
Meghan Shaw (B.Env Hons) is a current PhD student at Deakin University under the Centre for Integrative 
Ecology. Her research focuses on how visual communication and imagery can be best used to promote 
positive relationships with native Australian wildlife.  

Social media can increase awareness of conservation issues and threats to native wildlife (Toivonen et al., 
2019), and influence public attitudes and social norms (Hynes & Wilson, 2016), so is used widely by 
conservation organisations. There is a growing need for insight into how we can promote positive attitudes 
and behaviours towards wildlife (Green et al., 2019; Smith et al., 2020; Veríssimo & McKinley, 2016), 
particularly as conservation campaigns will rely on visual imagery to convey meaning and increase 
engagement (Chapman et al., 2016; Gulliver et al., 2020). Images are not precise in conveying a specific 
message (Grabe & Bucy, 2009), and therefore their impact needs to be more clearly understood. 
Visual elements such as an image’s featured species can impact attitudes and behaviours towards wildlife 
both positively and negatively, with negative impacts including the promotion of wildlife as pets and 
tourism attractions (Ross, Vreeman and Lonsdorf, 2011). However, it is not clear how frequently such visual 
elements are used, or how engaging they are. Through a detailed content analysis of the visual elements 
(e.g. photo quality, type of background, animal taxa and the characteristics of featured humans) of 800 
wildlife images randomly selected from the accounts of Australian conservation organizations, this project 
aims to determine what visual elements are engaging and which are most used. These insights can uncover 
the extent of the positive and negative impacts of visual imagery on the general public, and suggest how 
conservation organisations can construct imagery to elicit public support.  



 

Ecological processes driving landscape-scale patterns in the Pilbara 
mammal community 
Dr Robyn Shaw1, A/Prof Peter Spencer1, Dr Lesley Gibson2, Craig Moritz3, Mr Brad Durrant4, Dr Karel Mokany5, 
Adj/A/Prof Margaret Byrne2, Dr Kenny Travouillon6, Ms Harriet Davie7, Dr Kym Ottewell2 

1Murdoch University, Perth, Australia, 2Department of Biodiversity, Conservation and Attractions, Perth, Australia, 3The 
Australian National University, Canberra, Australia, 4Biologic, Perth, Australia, 5CSIRO, Canberra, Australia, 6Western 
Australian Museum, Perth, Australia, 7Roy Hill, Perth, Australia 

OPEN FORUM: ECOLOGICAL MODELLING - Robyn Shaw - Ecological processes driving landscape-scale 
patterns in the Pilbara mammal community, November 25, 2021, 16:30 - 16:43 

Biography:  
I'm a post-doc at Murdoch University. I use both genetic and field data to learn about animal populations, e.g. 
how does the landscape influence demography/dispersal, how do populations respond to disturbance, and 
how can we incorporate genetics into conservation management? 

The Pilbara region of Western Australia is a biodiversity hotspot, renowned for high levels of species 
endemism. It also represents a stronghold for many threatened species that were once widespread across 
northern Australia. The mammal community in this region encompasses habitat specialists and generalists, 
endemic and widespread species, and a diversity of taxonomic and trophic levels. Each uses this dynamic 
landscape in a slightly different way, reflecting the unique ecology of this semi-arid, disturbance prone 
ecosystem.  
 
Our study combines species occurrence records, high resolution genomic data, and spatial environmental 
data to understand how the mammal community use and move through the Pilbara landscape. We focus on 
small to medium sized mammals (rodents, marsupials and bats), and identify the environmental factors that 
describe species distributions, facilitate dispersal, and drive genetic turnover. Using species distribution 
modelling, and cutting-edge landscape and population genomic approaches, we show that substrate, terrain 
ruggedness, distance to water and vegetation are all crucial landscape elements in both driving species 
distributions and facilitating landscape connectivity, while climate drives patterns of genetic turnover. 
Specific responses are linked to the life history of each species, physiological adaptations, and predator 
avoidance. Given the ongoing decline of Australia’s mammals, particularly those in the “Critical Weight 
Range”, a greater understanding of the ecology and threats driving broad-scale patterns is fundamental for 
designing best practice conservation strategies that shape resilient mammal communities in this unique, 
multi-use landscape.



 

Effects of climate change on resilience of fire prone eucalypt communities 
Ms Harriet Simpson-Southward1, Dr Hamish Clarke1,2,3, Dr Rachael Nolan2,3, Dr Meaghan  Jenkins4, Emeritus 
Professor Ross Bradstock1,2 

1Centre for Environmental Risk Management of Bushfires, University of Wollongong, Wollongong, Australia, 2NSW 
Bushfire Risk Management Research Hub, University of Wollongong, Wollongong, Australia, 3Hawkesbury Institute for 
the Environment, Western Sydney University, Richmond, Australia, 4NSW Rural Fire Service, Sydney Olympic Park, Sydney, 
Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Harriet Simpson-Southward - Effects of climate change 

on resilience of fire prone eucalypt communities, November 25, 2021, 15:08 - 15:21 

Biography:  
Ms Harriet Simpson-Southward investigates relationships between eucalypt species distributions, climate 
and fire in south-eastern Australia. Furthermore, Harriet investigates if bark traits vary across species 
distributions and if these traits make species more vulnerable to range shifts under climate change. 
 
 
 
 
 

The effects of climate on eucalypt distributions in south-eastern Australia and fire on plant mortality are 
well-known, though the interaction between the two has been largely understudied. Eucalypts may have 
adapted to have specific bark traits that enable them to survive differences in climate and fire, modified by 
topography. We are investigating if certain combinations of bark traits, climatic parameters, fire regimes 
and topographic positions increase the likelihood of mortality in some eucalypt species in south-eastern 
Australia and hence make these species more vulnerable to range shifts under climate change. At each site, 
bark type and thickness are being determined in 10 individuals per dominant species. Bark cores are being 
collected to later determine bark density. The presence or absence of fire scarring is being recorded for all 
individuals found within a 10 m radius plot. This data is being cross-referenced with climate, fire and 
topography data. So far, we show significant, positive relationships between precipitation and bark 
thickness and between temperature and bark density. The same occurs between fire frequency and bark 
thickness when bark type is included. There are significant, negative relationships between precipitation 
and bark density. The same occurs between temperature and bark thickness when bark type is included. 
Knowledge of the spatial distribution of eucalypt bark traits will enable better prediction of eucalypt 
responses to increases in fire frequency and severity with climate change. Understanding this climate-fire 
interaction is critical, with it expected to lead to increasing numbers of species becoming endangered or 
even extinct.



 

Fire promotes functional connectivity in an Australian reptile 
Dr Holly Sitters1, Dr Annalie Dorph2, Ms Sarah Mulhall1, Taylor Reid1, Alex Santiago3, Dr Matthew Swan1, Dr 
Julian Di Stefano1 

1The University Of Melbourne, Creswick, Australia, 2University of New England, Armidale, Australia, 3NGH, Canberra, 
Australia 

OPEN FORUM: FIRE ECOLOGY - Holly Sitters - Fire promotes functional connectivity in an Australian reptile, 
November 23, 2021, 11:42 - 11:47 

Biography:  
I'm a Research Fellow at the University of Melbourne, where I focus on how fire and other disturbances shape 
animal populations in order to develop practical conservation solutions with land managers. 

The capacity of animals to move within and among habitat patches is critical to population persistence, yet 
the influence of fire on functional connectivity in fragmented landscapes is unknown.  Our objective was to 
identify landscape drivers of functional connectivity in the southeastern slider, Lerista bougainvillii.  We 
expected land-use types in the ‘matrix’ (pasture and plantation forestry) to reduce connectivity more 
strongly than fire age classes in native vegetation.  However, we predicted that connectivity would vary 
among age classes and that, based on the species' life-history attributes, recently-burnt vegetation would 
promote connectivity.  The study was conducted in the fragmented heathy woodland of southwest Victoria 
on Gunditjmara Country.  We genotyped 273 individuals at 26,731 SNP loci and conducted a landscape 
resistance analysis to identify matrix features and fire age classes that explained patterns in gene flow.  
Overall, matrix features had the strongest influence on connectivity; resistance to movement was highest in 
pasture and moderate in pine and blue gum plantations.  Within native vegetation, the recently-burnt age 
class (0-3 years since fire) was associated with lowest resistance to movement , and mid-successional 
vegetation (10-34 years) conveyed highest resistance.  Our results suggest that ecological restoration of 
areas currently used in pasture and plantation forestry may benefit functional connectivity in the 
southeastern slider.  However, they also indicate that there is scope to use planned fire to promote 
functional connectivity, and ultimately enhance population persistence under a warming climate.



 

Investigation into potential drivers on the historical demography of 
endemic Fijian Homalictus (Apoidea: Halictidae) 
Miss Patricia Slattery1, Mr James Dorey1, Dr. Mark Stevens2, Associate Profe Michael Schwarz1 

1College of Science and Engineering, Flinders University, Bedford Park, Australia, 2Biological and Earth Sciences, South 
Australian Museum, Adelaide, Australia, 3Clinical and Health Sciences, University of South Australia, Adelaide, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
My name is Patricia Slattery, a first year PhD student in the College of Science and Engineering at Flinders 
University.  
I completed my honours in 2020 for which I was awarded a First Class and University Medal.  

We utilised extended Bayesian skyline plot (EBSP) analyses investigate the response of Fijian Homalictus 
bees to some potential drivers of demography. Mitochondrial DNA cytochrome c oxidase I (COI) sequences 
and genome-wide single nucleotide polymorphism (SNP) data were utilised for individuals from five species 
found in both the lowlands and highlands of Viti Levu, the main island of Fiji. Due to significant population 
genetic structure, lowland and highland populations of Homalictus fijiensis were analysed separately. Using 
these six populations we saw the lowland population of H. fijiensis showed significant population increase 
starting around 2,500 years ago, coinciding with the beginning of stationary human settlements in the 
lowlands of Viti Levu. The highland H. fijiensis population also showed population changes, but this increase 
began around 1,500-2,000 years ago and coincides with evidence for the earliest movement of people into 
the highlands of Viti Levu. By contrast, the most isolated species, H. ostridorsum, showed little to no 
demographic change over the last 9,000 years, congruent with the limited human modification across its 
geographical range. Our results indicate a distinct relationship between human settlement and species 
demographic responses. The consistency of population expansion in the presence of people and lack of 
expansion in the absence of people suggests that recent demographic processes in Homalictus on Viti Levu 
are primarily driven by anthropogenic settlement and not due to the climatic changes that have occurred 
since the last glacial maximum. 



 

Mammal community composition in a fire-prone landscape 
Ms Amy Smith1, Dr Holly Sitters1, Julian Di Stefano1 

1Melbourne University, Creswick, Australia 

OPEN FORUM: MAMMAL ECOLOGY - Amy Smith - Mammal community composition in a fire-prone 
landscape, November 22, 2021, 16:49 - 17:02 

Biography:  
Amy is a PhD student with the Fire Ecology and Biodiversity group at Melbourne University. Her research 
investigates how landscape structure and fire influence mammal distributions and species connectivity. 

Forests and woodlands worldwide have been highly fragmented by agriculture, urbanisation and forestry, 
resulting in loss of habitat for native species. Habitat loss and fragmentation affect landscape structure, i.e., 
the composition and configuration of land cover types. Species persistence in modified landscapes depends 
on the landscape structure and the availability of resources, which may be altered through management 
practices, such as fire. Fire can be used in the ecological management of many terrestrial ecosystems, where 
its application or suppression alter habitat structure and the availability and configuration of key resources. 
Current fire management often assumes species respond directly to time since fire, with limited 
consideration of other factors acting on communities. In this project I investigate the effects of climate, 
landscape structure, fire history and habitat structure on mammal communities in the heathy woodland of 
western Victoria. I use joint species distribution modelling of camera trap data to identify how these 
processes interact to shape mammal community composition and identify and map the distinct mammal 
communities within my study area. The outcomes from this research may be used to manage mammal 
communities within a fire-prone landscape.



 

Performance trade-offs and trait repeatabilities in male and female 
northern quolls (Dasyurus hallucatus) 
Ms Gabriella Sparkes1, Dr Jaime Heiniger1, Dr Nicholas Smith1, Associate Professor Vincent Careau2, Dr Ami 
Amir Abdul Nasir1, Dr Skye Cameron3, Professor Robbie Wilson1 

1The University Of Queensland, Brisbane, Australia, 2University of Ottawa, Ottawa, Canada, 3Australian Wildlife 
Conservancy, Subiaco East, Australia 

OPEN FORUM: EVOLUTIONARY ECOLOGY - Gabriella Sparkes - Performance trade-offs and trait repeatabilities 
in male and female northern quolls (Dasyurus hallucatus), November 22, 2021, 14:28 - 14:41 

Biography:  
Gabriella Sparkes is a PhD candidate in the Wilson Performance Lab at UQ. She is currently researching 
performance trade-offs in small mammals, and the ecology of the rufous bettong at Hidden Vale Wildlife 
Centre. 

The activities that define survival and reproductive success in animals depend on movement. However, 
movement is a complex trait, affected by multiple underlying factors, and organisms must balance the 
competing demands of these factors every time they move. For example, the morphology that increases 
bite force (i.e. increased head size)—thus improving fighting ability—should constrain sprinting 
performance by adding mass to the body. Consequently, trade-offs between fighting and escape 
performance might be sex-specific or might manifest only during certain times of the year, such as during 
breeding. Here, we assessed whether sprinting and biting performance trade-off for male or female 
northern quolls (Dasyurus hallucatus) before, during, or after breeding (2012-2014). Male northern quolls 
die after a single synchronous breeding season, while females live and breed for 2-3 years. We found that 
bite force and sprint speed do not trade-off functionally — bigger, heavier quolls with greater bite forces 
are not slower sprinters. We also showed that females produce greater bite forces in the post-breeding 
season, suggesting greater selection on traits associated with fighting than running. Because we have high 
recapture rates, we also assessed the repeatability of performance traits in wild northern quolls within and 
between season and lifetime. We found high repeatability of measures within seasons, but lower 
repeatability in performance across seasons, likely associated with the costs of the species’ extreme 
breeding. These findings suggest that ecologically relevant tasks important for survival and reproduction—
fighting capacity and locomotor performance—may evolve independently in both male and female northern 
quolls.



 

Standardisation and collaboration are key to effective continental-scale 
long-term vegetation mapping 
Ben Sparrow1,2 

1School of Biological Sciences, The University of Adelaide, Adelaide, South Australia, Australia , , , 2TERN Ecosystem 
Surveillance, The University of Adelaide, Adelaide, South Australia, Australia , ,  

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY- Ben 
Sparrow - Standardisation and collaboration are key to effective continental-scale long-term vegetation 

mapping, November 26, 2021, 11:36 - 11:49 

Biography:  
Still needed. 

Long-term monitoring and mapping vegetation at large temporal and spatial scales is critical to build a 
comprehensive picture of Australia’s major ecosystems. Baseline datasets aid understanding of ecosystem 
composition, structure and function, and allow us to predict and monitor change over time such as altered 
fire regimes, climate variability, species extinctions or invasions. Such large-scale ecosystem monitoring has, 
traditionally, been hampered by the lack of appropriately standardised methods and data streams. To 
address this gap, over the past decade TERN developed and implemented a standardised environmental 
surveillance monitoring method. This method sits within TERN’s collaborative, three-level classification 
system of monitoring: 1) ‘targeted’; 2) ‘surveillance’; and 3) ‘landscape’ monitoring. TERN surveillance 
monitoring is based on permanent plots and vegetation voucher samples, is repeatable, cost-effective, 
appropriate for large-scale comparisons, adaptable to other global biomes and provides free, open-source 
samples and data for researchers and land managers. TERN is now collaborating with The Department of 
Agriculture, Water and the Environment (DAWE) on a new project to develop standardised environmental 
monitoring protocols and data systems for improved decision-making. The field survey protocols will be 
based on TERN surveillance standardised methods, and will be used by DAWE’s Natural Resource 
Management (NRM) programs, in particular Regional Land Partnerships (RLP) to assist land managers, 
development project operators and environmental consultants collect consistent and comparable 
monitoring data. The newly developed protocols will include vegetation mapping, condition and 
recruitment, alongside established TERN vegetation monitoring protocols such as floristics, plant tissue 
vouchering, vegetation cover, and plot description, selection and layout.



 

The impacts of fire on the structure and diversity of ants, Little Desert 
National Park, VIC 
Miss Madison Staff, Dr Jane Melville Melville, Associate prof. David Chapple, Dr Alan Andersen, Dr Ken 
Walker, Dr Claire McLean 
1School of Biological Sciences, Monash University, Clayton, 3168, VIC, Clayton, Australia , 2Natural Sciences, Museums 
Victoria, Carlton, 3053, VIC, Carlton, Australia, 3Charles Darwin University, Darwin, Australia 

OPEN FORUM: FIRE ECOLOGY - Madison Staff - The impacts of fire on the structure and diversity of ants, 
Little Desert National Park, VIC, November 23, 2021, 11:15 - 11:28 

Biography:  
My name is Madison Staff, I am currently undertaking my Honours year at Monash University in collaboration 
with Museums Victoria. I received the University-Museums Victoria Honours Scholarship for my efforts. I have 
completed a Bachelor of Science, majors: Zoology,Conservation biology. 

Fire is an important process shaping the Australian landscape; however, the frequency and severity of fires 
are predicted to increase under climate change. Therefore, understanding the impacts of fire is essential for 
effective conservation and management. In particular, little is known about the impacts of fire on 
invertebrates, despite being an important part of all ecosystems. This study aimed to close this knowledge 
gap by investigating the effects of fire on ants (family Formicidae) within the Little Desert National Park. We 
compared the diversity, composition and morphology of ants between sites with different fire histories and 
vegetation structure. We found a significant relationship between body length and vegetation structure, but 
not time since fire, with larger-bodied ants associated with higher vegetation cover. We also compared 
three sampling methods for surveying ants: active searching, large dry pitfall traps, and leaf litter collection 
and sorting using Berlese funnels. There was no difference in the morphology of ants detected by these 
methods, but leaf litter collection detected fewer ant species than either active search or dry pitfall traps, 
while there was no difference in diversity between the latter two methods. We suggest that future studies 
consider dry pitfall traps and active searching when there are ethical concerns surrounding wet pitfall traps, 
such as vertebrate bycatch. Our results indicate that differences between sites were due to vegetation 
structure and not fire history per se. Continued research is needed to better understand how invertebrates 
respond to a fire and inform vital fire management decisions.



 

Looking belowground to explain plant species coexistence in a biodiversity 
hotspot  
Dr Rachel Standish1, Dr Felipe Albornoz2,3, Mr Tim Morald3, Prof Richard Hobbs3, Professor Mark Tibbett3,4 

1Murdoch University, Murdoch, Australia, 2CSIRO, Floreat, Australia, 3The University of Western Australia, Crawley, 
Australia, 4The University of Reading, Reading, UK 

OPEN FORUM: PLANT AND SOIL ECOLOGY - Rachel Standish - Looking belowground to explain plant species 
coexistence in a biodiversity hotspot, November 25, 2021, 16:43 - 16:56 

Biography:  
Rachel Standish is Associate Professor of Ecology at Murdoch University. She is passionate about the 
application of science to ecological restoration and inspiring the next generation of ecologists to pursue 
careers in environmental science and conservation.  

Several mechanisms have been implicated in the evolution and maintenance of species coexistence. Highly 
diverse plant communities growing on nutrient-impoverished soils offer the opportunity to explore the 
important of belowground interactions and plant-soil feedbacks. We did this for plants from jarrah forest in 
south-western Australia where neighbouring mycorrhizal and non-mycorrhizal plants compete for limited 
phosphorus. In experimental microcosms, we grew individuals of one cluster-root forming (CR) species and 
four mycorrhizal species, with and without inoculation with a mycorrhizal fungus and across a gradient of P 
supply: 0, 9, 27, and 243 mg P per kg of field soil. We measured shoot and root biomass after 17 weeks. Our 
data show evidence of facilitation at low P supply and competition at high P supply. Growth of the CR 
species was highest in microcosms with no P and without fungal inoculation. Water bush, a mycorrhizal 
species, also grew larger at lower P levels, possibly profiting from P mobilised by the CR species. The other 
three mycorrhizal species, one strongly obligate, grew larger at higher P levels. The advantage of fungal 
inoculation was reduced for three of four mycorrhizal species at the highest P-level. The fourth species, 
jarrah, had higher growth in microcosms that were not inoculated. Taken together, our experimental data 
suggests a diversity of nutrient acquisition strategies, plasticity in aboveground and below ground 
interactions, coupled with spatial heterogeneity of soil P, contributes to plant species coexistence in the 
nutrient-impoverished jarrah forest.  
 



 

A giant rat's tale: prioritizing pathogens to develop a biocontrol agent 
against weedy Sporobolus grasses 
Dr Tracey Steinrucken1, Dr Yu Pei Tan2, Dr David Holdom3, Joseph Vitelli3 

1CSIRO Health and Biosecurity, Dutton Park, Australia, 2Queensland Plant Pathology Herbarium, Department of 
Agriculture and Fisheries, Dutton Park, Australia, 3Biosecurity Queensland, Department of Agriculture and Fisheries, 
Dutton Park, Australia 

USING SOIL MICROBES TO RESTORE, REGROW AND REWILD -Tracey Steinrucken -  A giant rat's tale: 
prioritizing pathogens to develop a biocontrol agent against weedy Sporobolus grasses, November 25, 2021, 

12:46 - 12:59 

Biography:  
Tracey has worked in weed biocontrol using plant pathogens for 10years. She has a Masters in Science (Lund 
University, Sweden) and a PhD from HIE (Western Sydney University). She lives in Brisbane with her ecologist 
hubby and two young daughters. 

Five closely-related species of weedy Sporobolus grasses (WSG, Poaceae) are highly invasive across 
Australia. They outcompete native plant species and reduce available pasture. The economic impact of WSG 
to beef production in Northern Australia is estimated to be a loss of $60 million/year. Inundative biocontrol 
with plant pathogenic fungi is being investigated as a means of more efficiently managing these species. 
These biocontrol agents are formulated into a target-specific bioherbicide for application on infestations 
without the risks incurred by herbicide use. This study describes the initial exploratory phase of identifying 
fungal plant pathogens from WSG, and their evaluation as potential biocontrol agents. Virulence and host-
specificity testing is time consuming and resource-intensive, so the identified taxa are prioritised based on 
their identity and potential as pathogens. Here we use morphological and multi-gene phylogenetics to 
confirm the identity of 54 unique endophytic fungal pathogens representing 21 families of Ascomycetes. We 
also summarise our results from pathogenicity bioassays, with virulence testing and host specificity testing 
to follow shortly. We highlight one novel species Stagonospora tauntonense (Phaeosphaeriaceae) which has 
great potential as a bioherbicide, and we discuss the way forward in the development of a safe commercial 
product for use by landholders. 



 

How does climate shape flowering periods across Australian plant 
communities? 
Ms Ruby Stephens, Dr Hervé Sauquet2, Dr Greg Guerin3,4, Dr Mingkai Jiang5, Associate Professor Rachael 
Gallagher1 

1Department of Biological Sciences, Macquarie University, Ryde, Australia, 2Royal Botanic Gardens Sydney, Sydney, 
Australia, 3Terrestrial Ecosystem Research Network, Adelaide, Australia, 4The University of Adelaide, Adelaide, Australia, 
5Hawkesbury Institute for the Environment, Western Sydney University, Richmond, Australia 

OPEN FORUM: CLIMATE CHANGE - Ruby Stephens - How does climate shape flowering periods across 
Australian plant communities?, November 26, 2021, 11:28 - 11:41 

Biography:  
Ruby E. Stephens is a plant ecologist and PhD candidate researching the functional biogeography of floral 
traits in Australian plant communities. 

Climate shapes plant communities globally, but it remains unclear how climate influences the distribution of 
floral traits in plant communities. Flowering phenology, or the time period in which a species flowers, has 
well studied relationships with climatic signals but has rarely been explored at a cross-community and 
continental scale. Here, we characterise the distribution of flowering periods in plant communities across 
Australia, and determine the climatic drivers of community flowering period lengths. We combine plant 
composition and abundance data from 629 standardised floristic surveys (TERN AusPlots) with data on 
flowering period for 2,983 species from the AusTraits database and primary literature. Across Australia, 
plant communities with higher mean annual temperatures and lower total annual precipitation have longer 
mean flowering periods. A stronger relationship emerges for climatic predictability: plant communities with 
predictable temperatures and, to a lesser extent, predictable precipitation have shorter mean flowering 
periods. For instance, desert communities experience low and unpredictable annual precipitation and high, 
unpredictable annual temperatures and have longer mean flowering periods, with desert species typically 
flowering at any time of year in response to rain. Overall, our findings demonstrate the strong role of 
climate and climatic predictability in shaping flowering periods across the Australian continent. Investigation 
of additional floral traits may further clarify how flowers contribute to broad geographic patterns of species 
richness, phylogenetic diversity and community assembly.



 

Tracking mainland quokka recovery post catastrophic bushfire 
Dr Rochelle Steven1,2, Dr Karlene Bain 
1WWF-Australia, Perth, Australia, 2University of Western Australia, Perth, Australia 

OPEN FORUM: THREATENED SPECIES - Rochelle Steven - Tracking mainland quokka recovery post 
catastrophic bushfire, November 23, 2021, 12:04 - 12:09 

Biography:  
Rochelle is as a conservation project manager in Perth. Previous experience includes: bird habitat conservation 
and management research, engaging the general public in nature engagement, stakeholder coordination. 
Rochelle undertook a BSc and PhD at Griffith University on the Gold Coast. 

In 2015, a catastrophic fire in the Southwest of Australia reduced one of the only mainland sub-populations 
of quokkas by approximately 84%. WWF-Australia, in collaboration with the Department of Biodiversity, 
Conservation and Attractions initiated a five year study to monitor the post-fire recovery of the species and 
how management can optimise re-population. Our research has found quokkas rely heavily on unburnt 
refuge habitats soon after fire, especially those areas with unburnt or minimally burnt canopy. Dense 
vegetation recruitment in the first several years were also a positive driver of quokka occupancy. The 
presence of feral species, including pigs and cats, was found to limit vegetation and quokka recovery in 
burnt areas. The ability of quokkas to repopulate the broader area was also found to be strongly dependent 
on their capacity for movement in the landscape and the presence of corridors between refuge sites, 
particularly in riparian zones. The findings of this study provide a temporal blueprint of what factors may 
enhance or inhibit threatened species recovery in bushfire affected areas. Such information will be critical 
for effective land management in post-fire landscapes, with lessons learned likely to be relevant for other 
medium-sized macropods across Australia.



 

Initial responses of soil microbiology to forest thinning  
Dr Josephine Hyde1, Dr Gavan McGrath1, Dr Anna Hopkins2, Ms Emma Stevens3, Dr Katinka Ruthrof1 

1Department Of Biodiversity, Conservation And Attractions, Kensington, Australia, 2Edith Cowan University, Joondalup , 
6027, 3University of Western Australia, Perth, 6009 

USING SOIL MICROBES TO RESTORE, REGROW AND REWILD - Emma Stevens - Initial responses of soil 
microbiology to forest thinning, November 25, 2021, 12:18 - 12:31 

Biography:  
Emma Stevens is a Master’s student at the UWA and is working on an eDNA project focusing on invasive fish 
movement. However, Emma is also helping with this project in her spare time.  

Climate change has induced both drought and heat stress in forest ecosystems, this has, in turn, led to 
widespread forest die-offs. In response forest thinning has been proposed as a potential management 
strategy, as reducing competition for water results in the remaining trees having more water available, and 
thus their health will increase. Above ground response to thinning have been widely reported, however, 
there has been little work on the belowground response to thinning, despite the importance of microbial 
communities to forest functioning.  Here we report on the responses of microbial communities to forest 
thinning in eucalypt forest in southwestern Australia. Microbial DNA was extracted and amplified through 
HTS from soils beneath trees (x10) and from inter tree spaces (x10) from both thinned and unthinned plot. 
We quantified how microbial richness, composition and functional groups varied between the two sites. 
There was a distinct difference in compositional changes between the thinned and unthinned plots for 
bacterial diversity, however, this pattern was not seen in the fungal diversity, with more changes seen 
between trees and spaces than between thinned and unthinned plots. This study is an investigation into 
understanding the initial impact of forest thinning to ecosystem function and suggests shifts in bacterial 
diversity, but minimal changes in fungal diversity thus far due to thinning. Further work will be undertaken 
to understand how belowground biodiversity responds in the longer term to active forest management.  



 

Impacts of myrtle rust (Austropuccinia psidii) on seedling diversity in a wet 
sclerophyll forest 
Miss Kristy Stevenson1, Dr Jennifer Firn2, Dr Geoff Pegg 
1University Of Queensland, Brisbane, Australia, 2Queensland University of Technology, Brisbane, Australia 

OPEN FORUM: PATHOGENS AND PARASITES - Kristy Stevenson - Impacts of myrtle rust (Austropuccinia psidii) 
on seedling diversity in a wet sclerophyll forest, November 25, 2021, 15:42 - 15:47 

Biography:  
Kristy Stevenson is a PhD student at the University of Queensland. Her research focuses on the impacts of 
invasive species on forest function.  

Invasive pathogens can act as a form of disturbance in forest stands modifying community composition and 
key forest functions. Myrtle rust (Austropuccinia psidii) is an invasive fungal pathogen that arrived in 
Australia in 2010 and has already caused significant population declines in a number of susceptible species 
within the Myrtaceae family (Pegg et al., 2017). Increased mortality in forest stands can modify local 
environmental factors that in turn influence the abundance of tolerant species (Mcdougall et al., 2005). 
Changes in community composition could modify the diversity of plant traits that characterise how a forest 
functions, such as the provision of food for animals and insects (Rocha-Santos et al., 2020). This study aims 
to investigate possible changes in functional diversity in response to myrtle rust using the traits of the 
recruited seedling layer as a proxy for future stand composition at a site that has experienced high (>50%) 
tree mortality in the midstory/ understorey (Diaz-Torres, 2020). Seedling identity was recorded in long-term 
monitoring plots at a forest site in Tallebudgera, Queensland once dominated by a diversity of susceptible 
Myrtaceae species (Pegg et al., 2017). Preliminary results indicate the newly recruited seedlings are overall 
larger in fruit size and seed size than those species recorded in existing canopy layers in 2017, with an 
increased recruitment of rainforest species in the Lauraceae family (E.g. Cryptocarya glaucescens). This has 
possible implications for local frugivores of varying gape size. The results of this study can be used to inform 
management of infected stands. 



 

Ground Control: soil microbe-plant associations improve resistance and 
resilience to climate change 
Ms Jana Stewart1, Dr Nathali Machado de Lima1, Professor Richard Kingsford1, Dr Miriam Munoz-Rojas1 

1Centre for Ecosystem Science, UNSW, KENSINGTON, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Jana is a PhD Candidate with the Centre for Ecosystem Science, UNSW. Her research investigates drylands 
ecosystem function and the associations between soil microbes, plants, and mammals. Outcomes aim to 
improve resistance and resilience to disturbances such as climate change. 

Soil microbes underpin ecosystem health and function, and are particularly important in drylands where 
availability of nutrients and water is low. However with already low and infrequent rainfall, drylands are 
identified as high risk under climate change which would exacerbate these already extreme environments. 
A recent global study showed that there was a large discrepancy between air temperature and soil 
temperature with variances of up to 10 degrees depending on ground cover and soil moisture. Vegetation 
cover increases soil moisture and decrease soil temperature and vegetation types have shown significant 
differences in their impact on soil respiration. Australian vegetation has evolved closely with the soil 
biota and the influence of these organisms likely has a strong role in dictating vegetation type. 
Understanding the correlation of vegetation and soil microbes under climate change would have two-way 
benefits. Identifying microbes which improve soil functionality under climate change could improve 
revegetation strategies. Understanding how vegetation cover might buffer the impacts of climate change on 
soil functionality could enable targeted management for facilitating ecosystem resilience and resistance to 
climate change. 



 

Plant growth stage through the lens of microbes and their viruses: the rice 
holobiont 
Dr Erinne Stirling1,2,3,4, Professor Bin Ma1,2,3, Yiling Wang1,2,3, Dr Xiaofeng Tan1,2,3 

1College of Environmental and Resource Sciences, Zhejiang University, Hangzhou, China, 2Zhejiang Provincial Key 
Laboratory of Agricultural Resources and Environment, Hangzhou, China, 3Hangzhou Global Scientific and Technological 
Innovation Center, Zhejiang University, Hangzhou, China, 4Acid Sulfate Soils Centre, School of Biological Sciences, The 
University of Adelaide, Adelaide, Australia 

USING SOIL MICROBES TO RESTORE, REGROW AND REWILD - Erinne Stirling - Plant growth stage through the 
lens of microbes and their viruses: the rice holobiont, November 25, 2021, 12:59 - 13:11 

Biography:  
Dr Stirling is an Australian soil ecologist currently based in China at Zhejiang University studying the effect of 
time on rice rhizosphere microbiomes. They are further involved in wet soil biogeochemistry and the roles that 
microbes play in wet places. 

Plant and soil microbiomes are both a natural barrier to pathogens and a resource from which the host can 
draw upon. Not only does the presence of beneficial microbial communities prevent the establishment of 
pathogens, but the viruses they carry also pose an enormous pool of potentially beneficial genetic options. 
Understanding and manipulating plant microbiomes is a critical step in improving not only agricultural 
sustainability, but also environmental restoration. Failure to thrive is an issue in both agricultural and 
ecological settings: the smoking gun is sometimes pathogen load or resource limitation or many identifiable 
things or apparently nothing. In this study we studied how the microbiomes change over through time, and 
what microbes, viruses, and genes are driving community function and outcomes. 
Samples were collected from a flood irrigated field (Oryza sativa/Brassica rapa) during the summer rice 
rotation. The rice variety has a mean growth period of 112 days; sampling occurred at 21, 44, 66, 81, and 93 
days after planting. Soil samples were analysed for chemical properties and DNA was extracted from bulk 
and rhizosphere soils, and phyllosphere and irrigation samples. Shotgun sequencing of metagenomic DNA 
analysed for both microbial and viral communities. Although the dataset is still being analysed, preliminary 
results indicate that even though soil chemical properties remained relatively constant throughout the 
experiment, plant microbial and virus communities shifted throughout the growth period. Further analyses 
are focusing on the community function interactions, and the role of viruses in providing alternative sources 
of beneficial metabolic genes. 



 

Small mammal decline in monsoonal northern Australia 
Dr Alyson Stobo-Wilson1 

1CSIRO, Berrimah, Australia, 2NESP Threatened Species Recovery Hub, Charles Darwin University, Darwin, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Alyson Stobo-Wilson - Small 
mammal decline in monsoonal northern Australia, November 22, 2021, 14:59 - 15:12 

Biography:  
Postdoctoral fellow at CSIRO. My research predominantly uses large datasets and remote sensing 
technologies to map biodiversity in northern Australia's tropical savannas.  

In recent decades severe mammal declines have occurred in the vast and uncleared tropical savannas of 
northern Australia. Mounting evidence suggests that feral cats (Felis catus), large feral herbivores and 
increased frequency of high-severity fires, are all contributing to declines; however, the respective influence 
of each threat remains unclear. In this presentation I will synthesise the findings of two recent publications 
from Australia’s Top End; one study described patterns of feral cat and dingo occurrence, and the other 
investigated patterns of small mammal species richness. The findings stem from an extensive mammal 
survey using live-trapping and camera-trapping methods across ca. 370,000 km2 of monsoonal northern 
Australia. We found feral cat occurrence and dingo occurrence were best predicted by indices of habitat 
structural complexity. In contrast, small mammals that have severely declined were more likely to occur in 
areas with greater habitat productivity. We suggest that a disturbance-driven reduction in habitat 
complexity and productivity from large feral herbivores and inappropriate fire regimes has significantly 
disrupted bottom-up processes in northern Australia, subsequently increasing top-down pressure from 
predation, causing severe declines across much of the native mammal assemblage. Collectively, this work 
has progressed our understanding of contemporary mammal declines in northern Australia and highlights 
feasible management options for preventing further declines.



 

Heath frogs and the associated aquatic community response to 
devastating fires 
Miss Sarah Stock1, Miss Samantha Wallace1, Dr Kaya Klop-Toker1, Prof Matthew Hayward1, Prof Michael 
Mahony1 

1University of Newcastle, Newcastle, Australia 

OPEN FORUM: ECOLOGICAL IMPACT OF THE 2019/2020 MEGAFIRES - Sarah Stock - Heath frogs and the 
associated aquatic community response to devastating fires, November 22, 2021, 11:25 - 11:38 

Biography:  
Sarah Stock is a PhD candidate from the University of Newcastle and is part of the Conservation Science 
Research Group. Her research focusses on the population genetics of the Heath frogs with a focus on the Black 
Summer fires.  

Current understanding of how Australian frogs respond is limited to a handful of species and their response 
to fire appears to be highly variable. Some species are seemingly unaffected while others show strong 
population declines. The Black Summer 2019/20 fires burnt most of the Southern Heath frog (Litoria 
watsoni) habitat, including that of one of the most studied and abundant populations in the Nowra region 
of NSW.  Here we present insights into the response to the devastating fires of Litoria watsoni and the 
aquatic community found at study sites. We compare these changes to those seen after the 2002 fires. Our 
early outlook on the Nowra region reveals that short term response to fire is quite varied across aquatic 
species and that increased fire severity may be leading to changes in community composition, that 
previously had remained steady for almost 20 years. To further understand the demographic processes that 
underpin the sharp decline in Litoria watsoni following the recent fires, we are employing a molecular 
approach in tandem with traditional fieldwork. This combined approach gives us the opportunity to assess 
changes in population sub-structuring, population sizes, inbreeding, and genetic diversity. Initial analyses 
indicate an increase in inbreeding within the one national park and no change in the other, which may be 
linked to the difference in fire severity between the two national parks. Through continuing our genetic 
work, we hope to further assess Litoria watsoni’s resilience to extreme fire events and recommend 
conservation actions required to support these populations. 



 

Assessing the dietary impacts of the translocation of hare-wallabies to a 
novel island ecosystem. 
Ms Rachyl-Anne Stover1, Dr Harriet Mills1, Dr. Rob Davis1, Dr. Saul Cowen2, Dr Anna Hopkins1 

1Edith Cowan University, Joondalup, Australia, 2Department of Biodiversity, Conservation and Attractions, Kensington, 
Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Rachyl is an enthusiastic Master of Science by Research student at Edith Cowan University. She recently 
completed her Bachelor of Science (Environmental Management) at Edith Cowan University, and is interested 
in the development of passive monitoring techniques for animal conservation. 

Animal translocations for conservation purposes are an important tool for wildlife managers. Global change 
has altered perceptions of introductions and reintroductions for conservation, as the concept of ecologically 
functional novel ecosystems becomes more favourable. This approach incorporates future changes rather 
than reintroducing historic assemblages of organisms into a potentially changed climate. A translocated 
population that is able to take advantage of novel foods may be less likely to experience resource depletion 
than a species that has a more restricted trophic niche. Conservation translocations to islands make specific 
threats easier to control, but carry a higher risk of resource depletion due to the inability of many 
reintroduced animals to disperse widely. The ‘Return to 1616’ restoration project on Dirk Hartog Island 
seeks to return ecosystem function to Western Australia’s largest island. As part of this project, the banded 
hare-wallaby (Lagostrophus fasciatus) and rufous hare-wallaby (Lagorchestes hirsutus bernieri) have been 
translocated to Dirk Hartog Island from the nearby Bernier and Dorre Islands. It is currently unknown 
whether these two species have altered their diets since translocation in response to increased floristic 
diversity. Their capacity to eat and spread weed species is also of interest, as it could impact future 
management decisions. This project aims to use a combination of high-throughput sequencing, camera 
trapping and glasshouse trials to determine the differences in diet between the two species and between 
the islands, as well as whether these species may be acting as vectors for native plant or weed species.



 

Heat, frost, drought: How will Australian alpine plants cope with future 
climate extremes? 
Ms Emma Sumner1 

1Deakin University, Melbourne, Australia 

OPEN FORUM: CLIMATE CHANGE - Emma Sumner - Heat, frost, drought: How will Australian alpine  plants 
cope with future climate extremes?, November 25, 2021, 12:34 - 12:47 

Biography:  
Emma is a PhD candidate at Deakin University studying the interactive effecs of heat, frost and drought on 
Australian alpine plants. 

Australian alpine plants are on the front line of an increasingly extreme climate. Heatwave events are 
increasing in frequency and intensity, and declining snowfalls are increasing plant exposure to episodic 
frost. Simultaneously, periods of severe soil drought are becoming increasingly frequent. How alpine plant 
species will cope with extreme heat and frost events, whilst tolerating varying soil moisture conditions 
across environmental gradients, elevations and temporal scales is of particular interest. Through a 
combination of in-situ and ex-situ manipulative experiments, we measured both high and low thermal 
tolerance thresholds among a suite of common alpine shrub, herbaceous and graminoid species, with a 
focus on microclimate and simultaneous stress factors. While freezing tolerance varied significantly 
throughout the year, heat tolerance was much more consistent. Overall, the target species were least 
resistant to temperature extremes during the peak of the growing season. Target plants became more 
resistant to extreme temperatures following heatwave exposure and water stress, though changes to 
thermal tolerance thresholds were not retained after stress factors were reduced. This research provides 
valuable insight into the resilience of alpine vegetation to a future, increasingly extreme climate.



 

Birds of a heather; influence of fire regimes on avian communities in 
contrasting heathland ecosystems. 
Dr Matthew Swan1, Ms Gemma Higgins, Dr Holly Sitters 
1University Of Melbourne, Creswick, Australia 

OPEN FORUM: FIRE ECOLOGY - Matthew Swan- Birds of a heather; influence of fire regimes on avian 
communities in contrasting heathland ecosystems, November 23, 2021, 12:00 - 12:13 

Biography:  
Matt Swan is an ecologist who studies the effects of fire regimes on animal communities with a particular 
interest in important ecological processes such as animal movement, habitat use and species interactions.  

Fires are changing rapidly, and many animals are at risk from megafires and inappropriate regimes.  Land 
managers need to be able predict the effects of different fire regimes and planned burning strategies on 
fauna to maximize chances of species persistence. Predicting the effects of fire is challenging however, 
especially among ecosystems that respond to fire in fundamentally different ways. For example, the 
presence of resprouting trees affects fire severity but may also influence the extent to which fauna are 
impacted by fire. The objective of this study is to determine the effects of time since fire and fire frequency 
on birds in two contrasting heathland ecosystems – heathy woodland and treeless heath. Despite being 
functionally and structurally divergent, fire management prescriptions such as tolerable fire intervals and 
growth stages among these ecosystems are often similar. Preliminary results suggest that birds occupying 
the two ecosystems have diverging fire responses. In treeless heath, bird species responded primarily to fire 
regime variables whereas in heathy woodland species were less sensitive to aspects of fire regimes but 
responded instead to measures of vegetation structure. Where species responses to fire differ among 
ecosystems, fire management may need to be tailored more closely to local species requirements. 



 

Recovering Australia’s arid-zone ecosystems: Learning from continental-
scale rabbit control experiments 
Dr Graeme Finlayson1,2, Dr Pat Taggart3,4, Dr Brian Cooke5,6 

1Bush Heritage Australia, Melbourne, Australia, 2School of Biological Sciences, The University of Adelaide, Adelaide, 
Australia, 3Vertebrate Pest Research Unit, Department Of Primary Industries NSW, Queanbeyan, Australia, 4School of 
Animal and Veterinary Sciences, The University of Adelaide, Roseworthy, Australia, 5Institute for Applied Ecology, 
University of Canberra, Bruce, Australia, 6Rabbit-free Australia, Collinswood, Australia 

OPEN FORUM: HERBIVORY AND GRAZING ECOLOGY - Pat Taggart - Recovering Australia’s arid-zone 
ecosystems: Learning from continental-scale rabbit control experiments, November 23, 2021, 16:41 - 16:53 

Biography:  
I am an applied ecologist with broad interests in biodiversity, conservation, pest management, evolution and 
disease. I completed my PhD at Uni of Adelaide on the impact of cat-borne diseases on Australian wildlife. 

Introduced rabbits are a continuing threat to native Australian flora and fauna. Three interventions using 
biological control agents: myxomatosis, European rabbit fleas and rabbit hemorrhagic disease, have reduced 
rabbit abundance and kept numbers low over the last 70 years. We considered the benefits of biological 
control for native fauna to put the role of rabbits in influencing vegetation cover, food supply and predation 
into better perspective. Numerous examples exist demonstrating increases in native vegetation and the 
expansion and recovery of native animal populations at landscape scales following intense rabbit 
suppression. Ongoing research on methods for supplementing the impact of biological control agents and 
managing introduced predators are needed to restore Australia’s arid-zone ecosystems. However, many 
biologists and rangeland managers first need to re-evaluate the misconception that removing rabbits also 
introduces other serious and insurmountable problems such as prey-switching by introduced cats and foxes.



 

Effects of temperature on aquatic insect development, survival and 
infectious disease. 
Miss Sarah Taig1, Dr Galen Holt1, Dr Georgia Dwyer1, Professor Rebecca Lester1 

1Centre for Regional and Rural Futures, Deakin University, Waurn Ponds, Australia 

OPEN FORUM: CLIMATE CHANGE - Sarah Taig - Effects of temperature on aquatic insect growth, survival and 
infectious disease, November 26, 2021, 12:20 - 12:33 

Biography:  
Sarah Taig 
Currently studying at Deakin University - Bachelor of Science (honours). I aim to continue this research to 
understand the mechanisms of infection and more accurately estimate how insects and other species may 
be affected by increased climate change.  
 

Climate change is increasing the incidence and severity of extreme events such as heatwaves, which is a 
possible cause for documented increases in emergent diseases. Due to damage from several factors 
including riparian vegetation removal and pollution, freshwater habitats are particularly susceptible to 
disease and climate change. One emergent disease in freshwater communities is caused by the oomycete, 
Saprolegnia spp. Saprolegnia infection has been observed in fish, frogs, crustaceans, and aquatic insects 
such as caddisflies. Caddisflies occupy freshwater streams during their egg, larval, and pupal life stages. 
Larvae play important functional roles in nutrient processing and are an important prey source for higher 
predators. Saprolegnia infection has been observed to cause high mortality in caddisfly eggs, most 
prominently in the species Ulmerochorema rubiconum. This study showed that temperature treatments, in 
the form of spikes or long-term increases, affect Saprolegnia infection dynamics in this caddisfly species. We 
found infection probability increased with both spikes and long-term increases in temperature. However, 
hatching times of caddisfly eggs were concurrently shortened with long-term temperature increases but not 
spikes. As such, we investigated the effects of these temperature treatments on the survival and maturity of 
hatchlings. Our results suggested that temperature spikes may pose a greater threat to caddisfly 
populations than sustained temperature increases. With climate change forecasts predicting an increase in 
heatwaves, these changes in aquatic insect growth, survival and infectious disease are likely to affect 
caddisfly populations, as well as ecosystems functioning. 



 

Biases in mammalian research: How science can threaten species with 
extinction 
Mx Jessica Tam1, Dr Malgorzata Lagisz1, Associate Professor Will Cornwell1, Professor Shinichi Nakagawa1 

1University Of New South Wales, Sydney, Kensington, Australia 

OPEN FORUM: DECISION MAKING TOOLS AND SCIENCE COMMUNICATION - Jessica Tam - Biases in 
mammalian research: How science can threaten species with extinction, November 26, 2021, 15:25 - 15:30 

Biography:  
Jess Tam is an honours graduate from the University of New South Wales, Sydney. They have previously 
worked on a few projects focusing on taxonomic biases among species, including the creation of the R 
package 'specieshindex', available now on GitHub. 

Taxonomic bias is prevalent in the scientific literature. With certain taxa attracting more interest than 
others, fundamental knowledge, research funding, and conservation efforts are unevenly distributed among 
species. Although some studies have attempted to investigate taxonomic biases, their samples sizes remain 
no more than several hundred. Further, most of these studies have used publication count as the 
measurement, which captures research productivity instead of research interest. Here, we adopted Hirsch’s 
h-index, or species h-index, to gauge the research interest of 7,521 species of mammals, and identified 
where taxonomic bias occurred. We modelled factors potentially influencing species h-index, including body 
mass, geographical distribution, public interest, conservation status, human use type, domestication status, 
and phylogeny. Overall, we found significant species-level bias. A third (n = 2,426) of all mammals received a 
species h-index of 0. Whereas mammals with h = 100 and over (n = 34) were represented only by a few 
orders. Publications largely focused on the orders Rodentia, Primates, Carnivora, Artiodactyla, Chiroptera, 
and Cetacea, reflected also in the presence of a phylogenetic signal in the dataset. Higher species h-indices 
were generally associated with larger body sizes, intermediate latitudes, higher public interest, lower 
extinction risk, more human uses, and domestication. Our results showed strong taxonomic bias in 
mammalian research. More endangered small mammals received much less research interest than less 
endangered, large-bodied mammals. Wild-roaming mammals received less research interest than their 
domesticated counterparts. There was also geographical bias towards developed countries, reflecting that 
resources for conservation research may be unevenly distributed. 



 

Cultivating the intertidal seagrass, Zostera muelleri, for application in 
restoration programmes. 
Miss Yi Mei Tan1, Mr Jack Dewhurst, Miss Edel Lheureux, Miss Elizabeth Keehner1, Dr Rhys Coleman2, Dr Peter 
Macreadie3, Dr Emma Jackson4, Dr Craig Sherman1 

1Deakin University, Queenscliff, Australia, 2Melbourne Water, Melbourne, Australia, 3Deakin University, Burwood, 
Australia, 4Central Queensland University, Gladstone, Australia 

OPEN FORUM: MARINE ECOLOGY -  Yi Mei Tan - Cultivating the intertidal seagrass, Zostera muelleri, for 
application in restoration programmes., November 23, 2021, 15:25 - 15:30 

Biography:  
Yi Mei is a current PhD candidate at Deakin University, working on seagrass restoration in Western Port Bay, 
Victoria. Prior to her candidature, she completed her MSc at the University of Aberdeen, and her BSc at the 
University of Melbourne. 

Nurseries are often used to provide donor material for restoration of natural habitats to lessen the impact 
of collecting donor material from wild populations. This approach has been extremely successful for 
terrestrial restoration but has not been widely applied to marine restoration programs.  To address this 
issue, four mesocosm experiments were carried out to cultivate seagrasses from wild-sourced adult shoots 
and seeds. The overall aims of these experiments were to investigate if the intertidal seagrass, Zostera 
muelleri, can be cultivated in a nursery system, and assess if growth and survival were affected by: (i) 
seagrass source population, (ii) sediment source, and (iii) seagrass-associated microbiome. Survival of 
shoots within the mesocosms was high, ranging between 77.8% to 98.9%. Seeds were successfully 
germinated in the mesocosms with a maximum germination of ~66%, and survival of ~85% at the end of the 
experiment. The source of donor material had a significant effect of survival and growth in the mesocosms, 
while experimental removal of the sediment associated microbiome did not affect growth and survival. 
Lastly, seagrasses grown in naturally sourced sediment performed significantly better than plants grown in 
commercially bought sand. These experiments have shown that Z. muelleri can be cultivated in a nursery 
and offers a promising source of material for future seagrass restoration program. However, further studies 
are needed to clarify the uncertainties regarding the seagrass-associated microbiome, and to further 
improve germination rates.



 

Fire season affects plant recovery following fire: evidence from a global 
meta-analysis 
Dr Ryan Tangney1, Ms Ruby Paroissien1, Mr Tom Le Breton1, Miss Alexandria Thomsen1, Ms Chantelle Doyle1, 
Mercedes  Ondik1, Laura Watts1, Mr Russell Miller2, Dr Ben Miller2, Dr Mark Ooi1 

1UNSW, Sydney, Australia, 2DBCA, Perth, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Ryan Tangney - Fire season affects plant recovery 

following fire: evidence from a global meta-analysis, November 25, 2021, 15:36 - 15:48 

Biography:  
Ryan is an early career research fellow who's research aims to understand the effects on fire season on plant 
recruitment. His background is in seed ecology, seed survival through fire and fuel dynamics.  

Climate change is influencing global fire seasons, resulting in an expansion of fire seasons that last longer 
and have more extreme conditions. To reduce the risk of destructive wildfires, fire managers are conducting 
active fuel management burns even further outside the historic bounds. Plants have adapted to fire regime, 
comprised of a range of severities, seasonality and frequency and shifts beyond the bounds of the historic 
fire regime may impact how plants recover and persist in fire-prone ecosystems. To understand how plants 
are responding to global shifts in fire season, we conducted a meta-analysis to test how plant recruitment, 
reproduction and survival is affected by fires outside their historic season and at different times during the 
historic season.  Here we show, critically, fires that occur outside their historic season result a decrease in 
post-fire recruitment. While fires early in the fire season increase reproduction. However, there is 
significant trade-offs that are apparent with changes in fire season. 



 

Assessing impacts and threats on 100 priority NSW plants after the 2019-
2020 bushfires 
Dr Elizabeth (Liz) Tasker1, Katy Wilkins1, Mr Andrew Denham1, John Porter1,2, Mr Berin Mackenzie1,2 

1NSW Dept of Planning, Industry and Environment, Parramatta, Australia, 2University of New South Wales, Kensington, 
Australia 

OPEN FORUM: ECOLOGICAL IMPACT OF THE 2019/2020 MEGAFIRES - Liz Tasker - Assessing impacts and 
threats on 100 priority NSW plants after the 2019-2020 bushfires, November 22, 2021, 12:09 - 12:22 

Biography:  
Dr Liz Tasker is a Principal Scientist Fire Ecology with the NSW Government. Her research interests include 
plant and animal responses to fire regimes and major fire events, and working with managers to 
understanding and application of fire for conservation. 

The 2019-20 bushfires of south-eastern Australia burnt an unprecedented area of land in a single season, 
much of it at high severity, leading to concern that in combination with other increasing threats, the 
recovery of many rare and threatened plants may be at risk. With an extraordinarily high diversity of 
endemic, near-endemic and highly localised plants in NSW, the conservation stakes are high.  
The national risk assessment and list of post-fire priority plants of Auld et al (2020) and Mackenzie et al 
(2020) were the starting point for this project. We surveyed populations of the 100 NSW plant species 
designated as most urgently requiring field assessment. Where possible, we stratified by fire severity, 
included unburnt reference populations, and distribution. Our project directly collected data for 
approximately half the species, and collated data collected by others for the remainder.  
Preliminary results to date - 18 months post-fire with just under 40% of the data collected at the time of 
abstract submission - indicate that the mapped fire impacts were accurate for 93% of species. Of the 37 
burnt species assessed so far, 12 are recovering by seed, 12 by resprouting, 6 with a combination of 
resprouting and seed, and 7 are not yet showing evidence of recovery. Follow-up visits for these are 
scheduled. 
For many of the species the predicted threats to natural recovery have – so far – occurred at the milder end 
of predictions, but recovery of a number of species remains of significant concern in burnt locations.



 

Practical considerations for efficient acoustic monitoring 
Dr Daniella Teixeira1 

1Queensland University of Technology, , Australia, 2Bush Heritage Australia, ,  

REMOTE SENSING IN ECOLOGY - Daniella Teixeira - Practical considerations for efficient acoustic monitoring, 
November 25, 2021, 17:19 - 17:24 

Biography:  
I am an early career researcher, primarily working on bioacoustic applications for monitoring threatened 
species. I am interested in improving data for conservation purposes. I have a special interest in black-
cockatoos. I am currently at Griffith University. 

Advances in acoustic technologies are offering new ways to collect ecological data at large scales. 
Bioacoustic monitoring is now being used across a wide range of species and habitats, to complement or 
replace traditional monitoring techniques. However, bioacoustics faces a number of challenges that can 
impede the uptake or limit the efficiency of such methods. Reflecting on a range of projects of various 
scales, in this presentation I will discuss some key considerations of bioacoustic monitoring of wildlife 
populations. This includes field survey design, such as sound recorder type, recording schedules, and the 
importance of considering the ecology and behaviour of target species. Additionally, I will discuss the issue 
of sound data processing, which remains the discipline’s major limitation. As bioacoustics gains popularity 
as a monitoring tool, such considerations are increasingly important. 



 

Evaluating camera trap-based abundance estimators for unmarked 
populations 
Ms Meryl Theng1, Ms Chloe Bracis2, Dr Phill Cassey1, Dr Steven Delean1, Dr James Smith3, Dr Aysegul Birand1, 
Dr Thomas Prowse1 

1University Of Adelaide, Adelaide, Australia, 2Université Grenoble Alpes, Grenoble, France, 3Landscape South Australia , 
Kangaroo Island, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Meryl is a PhD candidate and National Geographic Explorer. She uses mechanistic models to study complex 
ecological processes in biological systems. Her longer-term focus is in novel statistical approaches that 
improve the strength of community inferences from camera trap data. 

Obtaining reliable population abundance or density estimates is crucial to wildlife conservation and 
management, yet is challenging and costly to attain. Camera traps have emerged as a popular tool to 
monitor multiple animal species at relatively low cost, for which several methods have been developed to 
estimate abundance when animals are not individually identifiable (i.e., unmarked populations). However, it 
remains unclear which method can be trusted to provide accurate abundance estimates and under what 
conditions. Here, we will evaluate and compare the performance of three methods applicable to camera 
trap data under a common simulation: Random Encounter Model (REM), Random Encounter and Staying 
Time (REST) and Spatial Coint (SC). We will test the abundance estimators under scenarios spanning a wide 
range of population densities and home-range sizes, and under varying camera trap effort. Results will be 
used to guide the application of these estimators on wild populations.



 

Bringing diversity to monocultures: are retained habitat features valuable 
for birds within plantations? 
Miss Eliza Thompson1, Prof Rodney Keenan1, Dr Luke Kelly1 

1The University Of Melbourne, Melbourne, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Eliza is a PhD candidate at the University of Melbourne. In partnership with PF Olsen and BirdLife Australia, 
she is developing ways to investigate the biodiversity values of commercial forestry plantations.  

Forest plantations cover more than 130 million hectares worldwide and their extent is likely to increase with 
demands for wood products. While forest plantations have resulted in habitat loss and fragmentation there 
are opportunities to develop more wildlife-friendly plantations to combat the global biodiversity crisis. For 
example, although forest plantations are usually composed of a single tree species, many production 
landscapes have retained habitat features that may provide valuable habitat for a range of species. Such 
features include mature ‘paddock trees’ or hollow-bearing trees, larger patches of native vegetation, 
retained crop trees that are not harvested and understorey woody species. Our study focusses on 
biodiversity in the blue gum plantations of the ‘Green Triangle’ in southwestern Victoria. Specifically, we 
explore the influence of four different habitat features – paddock trees, native vegetation, retained crop 
trees and woody shrubs such as kangaroo apple (Solanum spp.) and coastal wattle (Acacia longifolia) – on 
bird populations. We expect that these features will offer different nesting, shelter and food sources for 
birds. For example, woody shrubs may offer shelter for small insectivorous birds reliant on dense 
understorey for nesting compared to retained crop trees that may offer vantage points and connectivity for 
birds with larger dispersal needs. The presence and relative abundance of birds will be estimated using 
point counts at 50 sites in each feature. This study will inform the design of production landscapes for 
biodiversity, including which habitat features, on their own or in combination, are most likely to enhance 
bird populations.



 

Can insectivorous bats be used as an indicator for monitoring urban 
bushland restoration? 
Ms Kristen Thompson1, Professor Stuart Parsons1, Associate Professor Susan Fuller1 

1Queensland University Of Technology (QUT), Brisbane, Australia 

OPEN FORUM: URBAN ECOLOGY - Kristen Thompson - Can insectivorous bats be used as an indicator for 
monitoring urban bushland restoration?, November 23, 2021, 17:07 - 17:20 

Biography:  
Kristen Thompson is a PhD candidate at Queensland University of Technology (QUT). Her research investigates 
if acoustic indices and insectivorous bats as bioindicators can be used as an alternative to vegetation surveys 
to monitor urban bushland restoration. 

Urban bushland patches are becoming increasingly fragmented due to land clearing and environmental 
degradation. In Brisbane, community volunteer groups are actively restoring vegetation through methods 
such as weeding and planting. The success of this restoration is measured using vegetation surveys, 
however these methods are time and resource intensive with little information on faunal restoration 
outcomes. A solution to this problem may lie in monitoring faunal indicators such as insectivorous bats as 
they rely on vegetation structural, functional and compositional attributes for foraging and roosting. In the 
current study, SM3Bat acoustic sensors were deployed at 20 sites within the Brisbane region in paired 
remnant and restored habitats. Calls were manually identified and bat species composition, functional 
groups and activity were investigated. A total of 21,027 bat passes were recorded with 7447 (35.42%) 
identified to 13 species. There were no significant differences in species, functional group composition or 
activity between remnant and restored habitats. The relationship between insectivorous bat activity, 
vegetation and landscape attributes across sites was also analysed, but no consistent predictor was 
identified, indicating that local site differences had an important effect. We conclude that insectivorous bat 
acoustic surveys alone are not a replacement for existing vegetation condition assessments to monitor 
urban restoration trajectories.



 

Impacts of extreme fire severity on wet sclerophyll forests 
Miss Alexandria Thomsen1, Dr Mark Ooi1, Professor David Keith1, Jedda Lemmon2, Vanessa Allen2 

1UNSW, Sydney, Australia, 2Department of Planning, Industry and Environment, ,  

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Alexandria Thomsen - Impacts of extreme fire severity on 

wet sclerophyll forests, November 25, 2021, 15:26 - 15:31 

Biography:  
I am a current PhD candidate looking at the lesser studied elements of fire, including season and severity. My 
research uses functional groups to look at how changing fire regimes impact plant populations. 

Shifts in the fire regime caused by climatic and anthropogenic influences mean that we are currently 
experiencing more frequent and severe fires at larger scales. Fire is a dominant disturbance in Eucalyptus 
forests in temperate Australia. Wet sclerophyll forests are often bordered by dry sclerophyll and/or 
rainforests and changes to the fire regime can shift these borders by allowing more dry sclerophyll or 
rainforest species to disperse into current wet sclerophyll forests. The Black summer fires of 2019-20 saw 
around 50% of the threatened Upland Basalt Eucalypt forests of the Sydney Basin Bioregion ecological 
community burnt, with some areas experiencing extremely high severity fire. Much of this ecological 
community is often disturbed and fragmented, making it potentially less resilient to disturbance changes, 
such as extreme fire events. To assess how these wet sclerophyll forests respond to different fire severities, 
I surveyed previously surveyed sites, one-year after the 2019-20 Black Summer fires. I quantified the 
mortality rates of dominant tree species including Acacia melanoxylon, Eucalyptus blaxlandii, Eucalyptus 
cypellocarpa and Eucalyptus radiata, and compared how the dominance of different functional groups 
varied across the fire severity gradient. This study highlights the importance of understanding how severity 
of fire impacts wet sclerophyll forests and can inform management decision on conserving threatened 
ecological communities. 



 

Using species distribution modelling to develop understanding of 
biodiversity distribution in Antarctica for conservation management 
Miss Isabella Todd1,2, Professor Sharon Robinson1,2,3, Dr Justine Shaw2,3,4, Prof Kerrie Wilson2,3,4 

1University Of Wollongong, West Wollongong, Australia, 2Securing Antarctica’s Environmental Future (SAEF), Melbourne, 
Australia, 3Global Challenges Program, University of Wollongong, Wollongong, Australia, 4Queensland University of 
Technology, Brisbane, Australia 

OPEN FORUM: ECOLOGICAL MODELLING - Isabella Todd - Using species distribution modelling to develop 
understanding of biodiversity distribution in Antarctica for conservation management, November 25, 2021, 

17:45 - 17:50 

Biography:  
Isabella Todd is an undergraduate student completing her Honours year in a Bachelor of Conservation Biology 
at the University of Wollongong. Isabella is interested in interdisciplinary approaches to conservation, 
sustainable development, science outreach and communication, and environmental justice. 

Antarctica is home to some of the most unique biological communities on Earth, yet recent studies have 
demonstrated that many of Antarctica’s unique, terrestrial, biological values are not adequately protected 
by the existing protected area network. Improving the representativeness of protected areas in Antarctica 
requires a greater understanding of the geospatial distribution of the biological values that need protecting. 
Where data on species occurrence are scarce and systematic sampling of species is unrealistic due to 
accessibility, time and resource constraints, species distribution models (SDMs) can provide valuable 
information on the likely distributions of species. The study first aims to evaluate the range of off-the-shelf 
SDM software available, and identify key species relevant to conservation planning in the Australian 
Antarctic Territory. Researchers then investigate the utility and limitations of this software to gain insight 
into the distribution of three key species, Usnea antarctica, Bryum pseduotriquetrum, and Stercorarius 
maccormicki, for improved conservation planning. Modelling and species-specific tuning of model 
parameters are performed using Maxent and ENMeval software in R. Results indicate that models perform 
well for generating generic maps of probabilistic distributions for all species, with considerable overlap 
between areas of high probability of occurrence and existing protected areas. However, the scale of 
available data, lack of relevant environmental predictor data and limitations of presence-only occurrence 
data likely affect the accuracy of modelled predictions. Improvements to models by refining settings, 
inclusion of more environmental variables and the incorporation of expert opinion into the modelling 
process are investigated.



 

Endemic Australian reptiles threatened by international trade: the case of 
the shingleback lizard (Tiliqua rugosa) 
Dr  Sarah Heinrich2, Mr Adam Toomes1, Dr Chris Shepherd2, Dr Oliver Stringham1, Dr Matthew Swan3, 
Associate Professor Phill Cassey1 

1Invasion Science and Wildlife Ecology Lab; The University Of Adelaide, Adelaide, Australia, 2Monitor Conservation 
Research Society, Big Lake Ranch, Canada, 3Western Australia Department of Biodiversity, Conservation and Attractions, 
Kensington, Australia 

OPEN FORUM: CONSERVATION POLICY AND MANAGEMENT - Adam Toomes -  Endemic Australian reptiles 
threatened by international trade: the case of the shingleback lizard (Tiliqua rugosa), November 22, 2021, 

16:23 - 16:36 

Biography:  
Adam Toomes is a HDR student studying the role of the international wildlife trade as an emerging source of 
both conservation and biosecurity threats. Adam is passionate about improving the enforcement and 
regulation of trade through evidence-based recommendations and collaboration. 

Illegal and unsustainable wildlife trade threatens an increasing number of species globally, as market 
demand drives the harvest of wild populations. The trade of live pets, particularly of reptiles, is proliferating 
in the quantity of traded animals, number of participating countries and diversity of species affected. 
Australia has a particularly rich and unique herpetofauna, with over 98% endemism in squamates. 
Domestically, many endemic reptiles are common in captivity, and are regulated by Commonwealth and 
State/Territory legislation, yet there is little-to-no regulation of international trade once live animals have 
been smuggled out of Australia. Consequently, international demand for Australian endemic reptiles poses 
a potential threat to wild populations, especially for species with low fecundity or that are otherwise 
impacted by existing threats. We used the Australian shingleback lizard (Tiliqua rugosa) as a data-rich 
example of the vulnerability of endemic species to international trade. 
 
We compiled seizure data of illegal harvesting, as well as illegal export attempts and online international 
trade to provide a holistic view of the international shingleback trade. We found that all four subspecies of 
shingleback, including the threatened Rottnest Island subspecies (T. rugosa konowi), have been illegally 
harvested from the wild, illegally exported from Australia, and are currently sold and distributed globally in 
an unregulated manner. To curtail this issue, we recommend several viable legislative actions aimed at 
strengthening the international regulation of shingleback trade. Our case study exemplifies the issue for a 
broader suite of endemic reptiles, which require both further study and improved legal protection. 



 

Humans as vectors of introduced species: the Galapagos Islands case 
study 
Ms Maria Veronica Toral Granda 
 

OPEN FORUM: CONSERVATION POLICY AND MANAGEMENT - Veronica Toral-Granda - Humans as vectors of 
introduced species: the Galapagos Islands, November 22, 2021, 17:12 - 17:25 

Trade, transport and tourism are highly effective vectors for the dispersal of plants and animals beyond 
their natural ranges. And this also holds true for the Galapagos Islands. Galapagos, an archipelago straddling 
the equator 900 km west of Ecuador, is a useful model for understanding the impact of human activities 
because humans were historically absent and discovery and settlement were recent. In this study, we 
document the relationship between the vectors and the introduced species, allowing us to identify the rate 
at which each vector has been responsible for their introduction. In the 486 years since the accidental 
discovery of Galapagos in 1535, a total of 1,637 introduced species have arrived at the Islands. One in every 
11 boats has brought in an introduced species; and about one out of every 876 flights, with the vast 
majority of introduced species brought in since the start of commercial tourism in late 1970s. Although 
current biosecurity may have slowed the rate of invasion, new introduced species are still arriving with no 
signs of attrition. Our results show that strengthening the current biosecurity system by increasing its focus 
on boats and docks in mainland Ecuador, as well as before unloading in Galapagos itself would help reduce 
the ongoing threat from introduced species to the once remote islands of Galapagos.  
 



 

A review of the relationships between ecosystem condition and 
ecosystem services 
Mr Michael Traurig1 

1Deakin University, Burwood, Australia 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Michael Traurig - A review of 
the relationships between ecosystem condition and ecosystem services, November 23, 2021, 15:21 - 15:26 

Biography:  
Michael is a PhD candidate with the Conservation Science research lab at Deakin Univeristy. His research links 
ecosystem haelth to human Well-being and is also currently involved in alpine ecosystem risk assessment. 

Healthy and functioning ecosystems are essential for human well-being. Understanding the roles, they play 
in providing benefits (or ecosystem services) to people, and how consequences of changes in ecosystem 
condition affects the capacity to provide services is critical to maintaining and improving human well-being. 
Ecosystem services have been a subject of increasing study in the last two decades, exploring the 
relationships between species richness and services, relationships between services, and shared drivers of 
change amongst multiple services. However, a review examining the relationship between ecosystem 
condition and ecosystem services at a biome level has yet to be conducted. 
For the first chapter of my PhD I explore the evidence currently available to conceptualize the broad 
patterns that link ecosystem condition and the services they provide to human well-being. Using an 
ecosystem typology these relationships will be analysed at a biome level to develop a framework mapping 
the direction of these relationships (positive, negative, or neutral) and comparing how consistent these 
relationships are between biomes. This research aims to address the following questions: (1) Which 
ecosystem services are provided by each biome?; (2) what is the relationship type between ecosystem 
condition and ecosystem services?; (3) How does extraction of ecosystem services in one biome impact 
ecosystem health or services in a connected biome?; (4) Which biomes and which studies are most 
studied/have the most publications?. 



 

Which experts and how many? A quantitative comparison of how experts 
identify an ecological community 
Dr Samantha Travers1, Dr Josh Dorrough1, Mr Ian Shannon1, Mr James Val1, Mr Mitchell Scott1, Dr Claudine 
Moutou1, Dr Ian Oliver1 

1NSW Department of Planning Industry and Environment, , Australia 

OPEN FORUM: DECISION MAKING TOOLS AND SCIENCE COMMUNICATION - Samantha Travers - Which 
experts and how many? A quantitative comparison of how experts identify an ecological community, 

November 26, 2021, 15:12 - 15:25 

Biography:  
Dr Samantha Travers is a Scientist – Restoration Science within Science Economics and Insights Division at the 
NSW Department of Planning Industry and Environment (DPIE). She has a general interest in ecosystem 
function, dryland ecosystems and modelling ecological data. 

Expert judgement is critical for many decisions in biodiversity conservation policy and management. 
Although individual expert judgements can lack transparent justification, when judgements from multiple 
experts are combined in a statistical model, they collectively provide a powerful assessment from a larger 
pool of expert knowledge.  
 
Our study elicited judgements of threatened ecological community presence based on vegetation species 
lists and additional site data, from a large, diverse pool of 83 experts and asked four questions. 1) How 
many expert judgements are required for a reliable assessment of ecological community presence? 2) How 
many experts are required for a reliable model that predicts ecological community presence? 3) If enough 
experts are selected, do different selection strategies (i.e. peer-referral, academic output, self-assessed 
expertise, calibration exercise performance) result in diverging models of ecological community presence? 
4) Does a diverse selection of experts provide a better estimate than specific experts when compared with a 
model built from all predictions? We used a theoretical scenario to calculate the minimum number of 
experts required for a reliable assessment and used boosted regression trees to model a real-world 
scenario.  
 
Combining elicited judgements from a diverse pool of experts in a model-based decision support tool 
provides an efficient and convenient aggregation of a broad range of knowledge. Such models can improve 
the credibility, transparency and consistency of conservation and management decisions concerning 
threatened ecological communities and have broad applicability to decisions supported by expert ecological 
knowledge



 

Recovering a controversial endangered species: the Spectacled Flying-fox 
Recovery Team- a renewal of hope 
Ms Maree Treadwell1,2, Miss Sera Steves1,2 

1Bats And Trees Society Of Cairns , Kuranda, Australia, 2Spectacled Flying-fox Recovery Team, Speewah, Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Maree Treadwell - Recovering a controversial endangered 
species: the Spectacled Flying-fox Recovery Team- a renewal of hope, November 25, 2021, 17:40 - 17:45 

Biography:  
Ecologists Maree and Sera are president and secretary of Bats and Trees Society of Cairns an NGO conserving 
bat biodiversity in Far North Queensland. Sera is the Chair of the Spectacled Flying-fox Recovery Team and 
Maree is the acting coordinator.  

The Spectacled Flying-fox (SFF) is a keystone species of the World Heritage Wet Tropics bioregion, foraging 
up to 80km each night, pollinating and dispersing native flora and rainforest fruit. However, a growing trend 
towards urbanisation has resulted in major wildlife-human conflict.   
The species has suffered a 70-80% population decline since 2004, but despite uplisting to endangered in 
2019, no new management or conservation actions have resulted nor has the species been prioritised for 
recovery.   
The Spectacled Flying Fox Recovery team is the best hope for the persistence of the species and 
conservation of our unique biodiversity of flora and fauna in Far North Queensland.  The team comprises 
representatives from local, state, and Commonwealth governments as well as local and regional NRMs, 
traditional owners, advocacy groups, leading scientific experts, community leaders, and wildlife 
rehabilitators and is well suited to lead a renewed approach for recovery. 
The team has identified and prioritised threats and the strategic actions and research required to mitigate 
these. While climate change and habitat loss are the biggest drivers of population decline, it is community 
attitudes, a growing nature deficit and the failure to consider the species in urban planning that contribute 
to a lack of political will to implement conservation actions to recover this flying-fox. We will examine the 
roles of citizen science, education and nature tourism in filling knowledge gaps and engaging the public to 
achieve benefits for people and biodiversity for an urban society that not only tolerates flying-foxes but 
celebrates them.  
  



 

Daily activity of the northern quoll, feral cat and dingo in a tropical 
savanna 
Mr Gavin Trewella1, Dr. Teigan Cremona1, Dr Brett Murphy1 

1Charles Darwin University, Darwin, Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Gavin Trewalla - Daily activity of the 
northern quoll, feral cat and dingo in a tropical savanna, November 22, 2021, 11:49 - 11:54 

Biography:  
Gavin Trewella is a PhD candidate from Charles Darwin University. Having obtained a Bachelors in Wildlife 
Conservation from La Trobe University and Honours from Deakin University, Gavin headed north to pursue an 
interest in threatened species management and predator ecology. 

Northern Australia’s largest marsupial predator, the northern quoll (Dasyurus hallucatus), has severely 
declined across tropical savannas in recent decades. Efforts to conserve the northern quoll are often 
frustrated by predation by the feral cat (Felis catus) and the dingo (Canis l. dingo). Using camera trapping 
over three years, we monitored a spatially restricted population of northern quolls persisting in tropical 
savanna alongside feral cats and dingoes on the Cape York Peninsula. We assessed the temporal overlap of 
daily activity patterns between the three sympatric predators, to understand the broad-scale temporal 
interactions between these three species and to identify any temporal avoidance behaviour by the northern 
quoll. We found the northern quoll had a nocturnal activity pattern, with bimodal peaks throughout the 
night. The feral cat had a similar nocturnal activity pattern, but with peaks more aligned with crepuscular 
activity (dawn and dusk), and the dingo had a clear crepuscular activity pattern. The northern quoll and feral 
cat shared the most overlap in their activity patterns and the northern quoll and dingo sharing the least 
overlap. Our observed northern quoll activity pattern is identical to the activity patterns of the northern 
quoll across northern Australia, suggesting that this study population is not undertaking broad-scale 
temporal avoidance behaviour in response to their sympatric larger predators. Our results show that the 
northern quoll may have a greater predation risk from the feral cat compared to the dingo due to the 
increased likelihood of encounters arising from their shared activity patterns.



 

The continuation of Australia’s Threatened Species Index 
Dr Beryl Morris1, Dr Elisa Bayraktarov, Dr Ayesha Tulloch, Dr Micha Jackson, Professor Hugh Possingham1 

1TERN, Brisbane, Australia 

OPEN FORUM: THREATENED SPECIES - Ayesha Tulloch - The continuation of Australia’s Threatened Species 
Index, November 23, 2021, 11:59 - 12:04 

Biography:  
Beryl Morris is Director of TERN, the NCRIS-enabled terrestrial ecosystem research infrastructure providing 
time-series monitoring data from nearly 1000 Australian sites. Beryl’s research focuses on carrion ecology, 
behavioural adaptations of insects utilising patchy resources and uses in forensic entomology. 

Understanding where and to what extent species populations are increasing or decreasing is crucial for 
monitoring progress towards global conservation targets, justifying and measuring benefits from 
conservation investments, stimulating targeted responses and raising the public profile of threatened 
species. Here we showcase the Threatened Species Index (TSX) tool for tracking and reporting on changes in 
Australia’s imperilled species (threatened and near-threatened). The TSX presently reports on the changes 
in populations of 67 birds, 75 mammals and 112 plants from over 20,000 locations across Australia. The TSX 
is based on the Living Planet Index method and integrates data from over 300 individual data custodians 
from more than 400,000 surveys. These data custodians are from the Australian Government, 
state/territory governments, natural resource management groups, environmental non-governmental 
organisations, academia and citizen science groups; and the network of the TSX is continuously growing. 
Trends in comparison indicated that since 1995 birds have declined by 53%, mammals by 31% and plants by 
72% on average. The mammals’ index allows us to evaluate mammals at sites with and without active 
conservation management. Mammal populations at sites without conservation management have declined 
by 52% on average between 1995 and 2017. However, between 2000 and 2017, populations of 17 
threatened mammals at cat- and fox- free sites have increased seven-fold, demonstrating the effectiveness 
of Australia’s safe havens network. Here we celebrate the continuation of the TSX under TERN as the new 
project custodian with support from the Department of Agriculture, Water and the Environment.



 

Fire impacts on golden-tipped bats - a rainforest specialist 
Dr Christopher Turbill1, Mr George Madani, Ms Anna Lloyd, Dr Brad Law 
1Western Sydney University, Richmond, Australia 

OPEN FORUM: FIRE ECOLOGY - Christopher Turbill - Fire impacts on golden-tipped bats - a rainforest 
specialist, November 23, 2021, 12:14 - 12:27 

Biography:  
I'm an animal physiological ecologist based at Western Sydney University. I gained a PhD in 2006 from the 
University of New England, and I've also worked as an animal ecologist outside of academia. I'm interested 
particularly in thermal ecology. 

Rainforest frequently occurs on moister southern slopes and in gully lines within open sclerophyll forest. 
Extreme fire events, such as during summer 2019/20, are more likely to burn into these rainforest patches, 
causing severe impacts to these fire-sensitive plants and associated animals. Whereas fire can have a 
positive effect on habitat occupancy for some bat species, it is predicted to have a negative effect for other 
‘clutter-adapted’ species. The golden-tipped bat (Phonicus papuensis) is a clutter specialist that day-roosts 
in the suspended nests of two rainforest bird species. We surveyed for this infrequently captured species 
across its range in NSW to quantify how the 2019/20 megafires have affected habitat occupancy, and used 
radio-tracking to test for local-scale effects of fire on use of habitat for roosting. After accounting for 
detectability (mean: 43% per night), our best-fitting model of occupancy predicted a strong positive effect 
of percent unburnt forest within the 1 km of the site, regardless of fire severity. Occupancy probability in 
otherwise ideal habitat increased from 20% in extensively burnt to 90% in largely unburnt areas. At a local 
scale, selection of habitat for roosting by individual bats was non-random, with unburnt rainforest strongly 
preferred over burnt rainforest or other habitats. Our study quantifies how fire reduces habitat suitability 
for this rainforest specialist bat species. High intensity fires threaten the local persistence of species like 
golden-tipped bats that are dependent on rainforest habitat resources, especially if such events become 
more common under a climate-driven change in fire regime. 



 

Using species calling behaviour to optimise automatic call recognisers 
Miss Katie Turlington1, Dr Simon Linke2, Dr Daniella Teixeira3,4 

1Australian Rivers Institute, Griffith University, Nathan, Australia, 2CSIRO Land and Water, Dutton Park, Australia, 
3Queensland University of Technology, Brisbane, Australia, 4Bush Heritage Australia, Melbourne, Australia 

REMOTE SENSING IN ECOLOGY - Katie Turlington - Using species calling behaviour to optimise automatic call 
recognisers, November 25, 2021, 17:29 - 17:34 

Biography:  
Katie is a PhD Candidate at Griffith University studying freshwater ecoacoustics. Katie holds a Bachelor of Arts 
(UQ) and a Master of Environment (Griffith University). Now, Katie uses sound and machine learning to 
monitor ecological condition in freshwater environments. 

Ecoacoustics allows us to monitor ecosystems over unprecedented spatial and temporal scales. However, 
acoustic surveys can generate large datasets that are difficult to manage and analyse. Automatic call 
recognisers are machine learning algorithms trained to detect species vocalisations in audio – reducing the 
manual labour involved in processing raw audio. While call recognisers have potential, they often generate 
high quantities of false positives and can experience computational errors when processing large datasets. 
 
Our research aimed to overcome these challenges by optimising the study design of acoustic surveys that 
use call recognisers. By targeting useful information (species calling peaks) and avoiding sound events that 
cause false positives, we successfully maximised species detections (true positives), minimised errors (false 
positives), and reduced data volumes. Our optimised study design uses approximately 3% of original 
recorded audio, retains over 57% of species presence, and removes 70% of false positives. 
 
We demonstrate that optimising the study design of acoustic surveys ensures call recognisers are more 
efficient (by processing less data) and more effective (maximising species detections and minimising errors). 
By collecting useful audio data for call recognisers, we can reduce data management and analysis issues. 
Optimised ecoacoustic methods offer an opportunity to make long-term monitoring more accessible, 
allowing us to monitor the complex temporal and spatial dynamics of changing ecosystems. 



 

Can livestock guardian dogs protect threatened species? The effect of 
maremma sheepdogs on fox behaviour 
Ms Linda van Bommel1,2,4, Prof Chris Johnson1,4, Dr Michael  Magrath3,4, Professor Graeme Coulson5 

1University Of Tasmania, Hobart, Australia, 2Australian National University, Canberra, Australia, 3Zoos Victoria, 
Melbourne, Australia, 4NESP Threatened Species Recovery Hub, St Lucia, Australia, 5University of Melbourne, Melbourne, 
Australia 

MANAGING, MONITORING AND MODELLING MAMMALIAN PREDATORS - Linda van Bommel - Can livestock 
guardian dogs protect threatened species? The effect of maremma sheepdogs on fox behaviour, November 

22, 2021, 14:46 - 14:59 

Biography:  
Linda van Bommel is a postdoctoral researcher primarily interested in wildlife conservation and non-lethal 
predator management. Since 2008 her research has focussed on livestock guardian dogs and their many uses 
in these fields.   

Invasive mesopredators, the red fox and feral cat, are a pervasive threat to Australian wildlife. Without 
exclusion fencing, control of these predators is difficult or infeasible with current techniques. There is an 
increase in the use of livestock guardian dogs (LGDs) by Australian farmers to protect stock from fox 
predation. When guarding livestock, LGDs could potentially provide indirect protection to wildlife 
threatened by fox predation, if they exclude foxes or suppress their hunting behaviour. We monitored fox 
activity on sheep farms through a camera survey, comparing areas with and without LGDs, and found that 
fox activity was reduced within LGD territories. Foxes also appeared to change their hunting behaviour; the 
closer foxes were to the core of the LGD range, the less likely they were to attempt to recover a buried food 
item, and the less time they were prepared to spend on this endeavour. We are extending these results to a 
trial reintroduction of eastern barred bandicoots to test whether the presence of LGDs allows them to 
persist in open landscapes. Our results thus far suggest that LGDs have great potential to support wildlife 
conservation, especially in fragmented landscapes used for livestock production and where foxes are 
otherwise abundant.



 

Outdoors and online: Can remote field trips replicate authentic learning 
experiences for first year students? 
Dr Francesca Van Den Berg1, Professor Dieter Hochuli1, Dr Matthew Pye1 

1School of Life and Environmental Sciences, The University Of Sydney, Sydney, Australia 

RENEWAL OR REIMAGINATION? WHAT WE LEARNED TEACHING ECOLOGY IN UNUSUAL TIMES - Francesca 
Van Den Berg - Outdoors and online: Can remote field trips replicate authentic learning experiences for first 

year students?, November 25, 2021, 15:27 - 15:40 

Biography:  
I am an early career researcher in an education-focused role at the University of Sydney. I coordinate large 
first year units of study, with a keen interest in Ecological Education and Scholarship of Teaching and Learning. 

Authentic learning experiences are considered the ‘gold standard’ in higher education, as they increase 
student learning and engagement by providing real-world contexts in which students can apply their 
knowledge and solve complex problems. In ecological education, fieldtrips where students design, run and 
analyse their own experiments are great examples of authentic learning experiences.  The Sydney Park 
Project, is a flagship authentic assessment for first year students at the University of Sydney. This project is a 
collaboration between the City of Sydney and The University of Sydney, where students design and carry 
out experiments to test urban ecological questions, while mutually benefiting the Council by collecting 
invertebrate presence/absence data. In 2020, in line with COVID-19 social distancing regulations, students 
were unable to visit the field site or identify their invertebrates in person. Instead, staff conducted 
experiments and identified the invertebrates for the students. While student satisfaction and sense of 
ownership of the project were still high, conversations with struggling students showed that this remote 
experience of field work did not allow students to fully comprehend the decision-making process behind the 
experimental design and interpretation of data. Furthermore, a comparison of the quality of the scientific 
reports between 2020 (online fieldtrip) and 2021 (face-to-face fieldtrip) demonstrated a lack of 
understanding of the complexity inherent in ecological experiments and datasets in 2020. These results 
demonstrate that while remote experiences in field trips can adequately address some learning outcomes, 
they do not fully mimic the benefits afforded by authentic fieldtrip experiences. 



 

Impacts of COVID lockdowns on access to nature, connection to nature, 
and wellbeing among Victorians 
Dr Lily Van Eeden1,2,3, Ms Fern Hames1, Melissa Hatty1,2 

1Arthur Rylah Institute for Environmental Research, Heidelberg, Australia, 2BehaviourWorks Australia, Monash University, 
Clayton, Australia, 3ICON Science, RMIT University, Melbourne, Australia 

HUMAN BEHAVIOUR CHANGE AND THE IMPORTANCE OF NATURE CONNECTION FOR HUMANITY’S 
WELLBEING - Lily van Eeden - Impacts of COVID lockdowns on access to nature, connection to nature, and 

wellbeing among Victorians, November 23, 2021, 11:15 - 11:28 

Biography:  
Dr van Eeden is a postdoctoral researcher specialising in human-nature interactions and pro-nature behaviour 
change. Her work is applied through her role at the academic-government interface. She has a PhD in human-
wildlife conflict and coexistence from the University of Sydney. 

To stop the spread of coronavirus (COVID-19) governments in parts of Australia have implemented 
lockdowns restricting public travel. In Victoria, this has included limited permitted reasons for leaving home 
and restricting movements to within a 5 km radius of one’s home. In 2020, we conducted a state-wide 
survey (N = 1024) of Victorians that coincided with a lockdown. This was the third in a series of annual 
surveys that explored public nature connection and kinds of engagement with nature, with 650 respondents 
completing all three surveys, thus allowing comparison of change in individual responses over time. In 2020, 
we asked respondents how they perceived that lockdowns affected the amount of time they spent in 
nature, how this change impacted their wellbeing, and recorded their connection with nature score (CN12). 
We explored relationships between these three variables and considered demographic and spatial predictor 
variables. People who reported less access to nature during lockdown perceived that this negatively 
impacted their wellbeing. Change in time spent in nature was related to change in CN12 but the relationship 
was nonlinear. Analyses of demographic and spatial correlates (e.g., what kinds of nature were accessible to 
respondents) are pending. We discuss the implications of our findings for improving access to nature during 
lockdowns as well as opportunities for a post-COVID-19 relationship with nature, particularly in urban 
settings.



 

A Global Threat Index for Marine Megafauna (TIMM) 
Miss Michelle VanCompernolle1, Dr Ana Sequeira1, Dr Charitha Pattiaratchi1 

1University Of Western Australia, Crawley, Australia 

REMOTE SENSING IN ECOLOGY - Michelle VanCompernolle - A Global Threat Index for Marine Megafauna 
(TIMM), November 25, 2021, 17:24 - 17:29 

Biography:  
Michelle is a PhD Candidate at the University of Western Australia studying anthropogenic impacts to marine 
megafauna. Previously, she obtained her undergraduate degree in Fisheries and Wildlife from Michigan State 
University and her Masters in Geography from Indiana University. 

Quantifying global anthropogenic threats in a standardized manner is needed to better assess risk across 
spatial and temporal scales. Previous indices have used a global approach to evaluate the cumulative 
impacts of anthropogenic stressors to marine ecosystems. However, such indices fall short for species that 
move between ecosystems, such as highly migratory marine megafauna. These animals can transverse large 
distances shaping and connecting ecosystems through migration, biomass consumption, and nutrient 
transport. As such, understanding, quantifying, and mitigating the impact of anthropogenic threats to 
marine megafauna is paramount to protecting marine ecosystems. We developed an index to quantitatively 
evaluate the risk of existing anthropogenic threats to over 100 marine megafauna species (including birds, 
cetaceans, fishes, marine mammals, and turtles) across the global oceans, considering their distribution, 
functional traits, and relative risk from 16 anthropogenic stressors. Anthropogenic threat datasets were 
developed using remote sensing techniques and were categorized into five major threat layers (climate 
change, coastal-based impacts, fishing, maritime activities, and ocean-based pollution), and expert 
knowledge was used to determine the relevant impact of each stressor to taxonomic groups. This index will 
be key to evaluate the level of impact imposed by current threats to marine megafauna across a wide range 
of ecosystems and regions.



 

Dry and warm: a novel open-top chamber for climate change research  
MSc Jeronimo Vazquez-Ramirez1, Dr Susanna Venn1 

1Deakin University , Melbourne, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Plant ecologist and Conservation biologist 

Several tools are available to researchers to manipulate environmental variables to simulate future climate 
change scenarios in the field. The most common ones are designed to modify particular environmental 
variables, such as open-top chambers (OTC) which increase temperatures or rain-out shelters that decrease 
precipitation. However, changes in environmental variables are expected to happen simultaneously and our 
understanding of their combined effects in ecosystems is limited. Here, we present a novel OTC design that 
increases temperature and decreases precipitation in the organic and topsoil layers. We assessed the 
performance of the design in a high-mountain environment and report its effects on soil volumetric water 
content (VWC) and air and soil temperature. The chambers withstood harsh environmental conditions with 
no damage in their structure and successfully created a drier and warmer microclimate that matches future 
climate change scenarios for some high-mountain regions of the world. These Future Climate (FC) chambers 
reduced the soil VWC content through the study period (-0.03 m3/m3) and increased the number of days 
that the soil reached the wilting point. The FC chambers increased the average air temperature by 2.8 °C (at 
10 cm height), the average soil surface temperature by 1.5 °C, and the average below soil surface 
temperature by 1.2°C (at -5 cm) and 0.6°C (at -10 cm). This novel OTC design can be helpful to increase our 
understanding of the potential responses of plants, fungi or microorganisms that inhabit the organic and 
topsoil layers to the combined effect of warming temperatures and drought conditions. 



 

Alpine shrubs as ecosystem engineers: Facilitating the growth of nearby 
plants? 
Dr Susanna Venn1, Dr Sonya Geange2, Ms Laurel Brigham3 

1Deakin University, Burwood, Australia, 2University of Bergen, Bergen, Norway, 3Colorado University, Boudler, USA 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Susanna Venn is a senior lecturer in plant ecology at Deakin University. She has a keen interest in the 
processes that shape alpine environments and how alpine plants and communities will cope with the specific 
climatic parameters that are changing 

Worldwide, shrub cover is increasing across alpine and arctic tundra. Some shrub growth forms interact 
with winter processes; they can accumulate snow in their lee, thereby insulating soils from extreme winter 
temperatures. These effects may also promote a second feedback whereby deeper snowpack, warmer soils 
and higher soil moisture, coupled with leaf litter under shrub canopies, increases microbial activity. These 
effects in turn, may enhance soil nutrient cycling and ultimately promote shrub growth. Just as shrubs can 
act as a ‘snowfence’ to create a snowdrift in their lee, they can also act as facilitators by slowing the 
predominant winds and thereby creating more favourable conditions on the leeward side. In this manner, 
could shrubs also preferentially promote biomass accumulation of adjacent vegetation on the leeward side? 
 
In this project, we tested this hypothesis by measuring above and below ground biomass accumulation on 
the windward and leeward side of alpine shrubs in Australia, USA, Norway and Sweden. While most shrub 
species provided a short-lived snowdrift on the leeward side of the shrubs, standing above ground biomass 
was slightly higher on the leeward side of shrubs as well. The patterns for standing below ground biomass 
were less clear. After two years of growth, results indicated high variability in below and above-ground 
biomass and litter accumulation between the leeward and windward side of the target shrubs. Perhaps 
longer time periods for growth are required in these systems to be noticeably affected by the presence of 
shrubs. 



 

Characterising the spatio-temporal dynamics of extreme drought and rain 
events in Australia 
Ms Elise Verhoeven1, Professor Glenda Wardle1, A. Prof Guy Roth1, Dr Aaron Greenville1 

1The University Of Sydney, Camperdown, Australia 

OPEN FORUM: CLIMATE CHANGE - Elise Verhoeven - Characterising the spatio-temporal dynamics of extreme 
drought and rain events in Australia, November 26, 2021, 11:41 - 11:54 

Biography:  
I am a PhD candidate researching the impact of extreme drought and flooding rains, nutrient deposition, and 
grazing on the structure, productivity, and ecosystem function of grasslands.   

Global climate change projections include increased frequency and intensity of extreme droughts and 
rainfall – as witnessed recently. Large weather events, such as drought, are typically characterised by indices 
that depict presence or absence. Few studies, however, focus on how drought and rainfall dynamics evolve 
through both space and time simultaneously, particularly in Australia, leading to knowledge gaps around 
the origins and characteristics of these events. Do droughts originate in consistent locations, and how do 
droughts propagate across the landscape over time? To examine the spatio-temporal dynamics of both 
droughts and large rain events across Australia since 1901, we used S-TRACK, a novel method for spatial 
drought tracking based on machine learning. The standardised precipitation-evapotranspiration index was 
used to identify clusters of high and low water availability, and tracking algorithms linked their centroids to 
form pathways. Preliminary findings have shown the algorithm detected pathways for well-known historic 
droughts including the Federation, World War II, and Millenium droughts, and the recent 2017–2020 
extreme drought which impacted 95% of the continent at its strongest. We will report on how drought and 
wetness propagate across the landscape, the rate of spread, and areas at risk from extreme precipitation 
events in the future. Extreme precipitation events can have long-lasting effects on the composition and 
functioning of ecosystems. This research will provide information about how droughts and flooding rains 
evolve which is significant for ecological forecasting and for management to prepare areas that will be 
impacted by extreme precipitation events resulting from global climate change. 



 

Systematic review of indicators used in terrestrial Red List of Ecosystem 
Assessments  
Ms Clare Vernon1 

1Deakin University, Burwood, Australia 

OPEN FORUM: CONSERVTION POLICY AND MANAGEMENT  - Clare Vernon - Systematic review of indicators 
used in terrestrial Red List of Ecosystem Assessments, November 22, 2021, 16:49 - 17:02 

Biography:  
Clare is a PhD candidate with the Conservation Science research lab at Deakin University. Her current interests 
are in the Red List of Ecosystems, Australian alpine ecology and indicators.  

Ecosystem degradation can be revealed using indicators. However, there is a disparity between theoretical 
indicator use and indicators used in real-world assessments. Biodiversity risk assessment frameworks such 
as the Red List of Ecosystems framework (RLE) relies on indicators to assess the risk of ecosystem collapse. 
These indicators are often chosen based on expert judgement as well as data availability and accessibility, 
with many underlying assumptions often going unreported in published assessments. However, with more 
than 1300 terrestrial RLE assessments completed, there is an opportunity to identify patterns in indicator 
selection and interpretation, as well as indicator choice across common ecosystem types. This systematic 
review will build on previous work by Rowland, and others (2018) to investigate the following: (1) identify 
patterns in indicator choice in both systematic and strategic RLE assessments, compared across ecosystem 
functional groups across differing spatial scales; (2) consider how rigorously indicator selection processes 
and sources of data are reported in RLE assessments; and (3) briefly explore the relationship between 
indicator choice and relative severity, and the subsequent shape of ecosystem collapse. This work will also 
present a novel classification method to broadly categorise both abiotic and biotic indicators. 



 

Effects of an experimental drought on the phenology and ecophysiology 
of tropical rainforest tree species 
Ms Nara Vogado1, Prof Susan Laurance, Dr Michael Liddell, Mr Jayden Engert, Dr Christopher Wurster, Dr. 
Michelle Schiffer, Mr. Andrew Thompson, Associate Professor Lucas Cernusak 
1James Cook University, Cairns, Australia 

OPEN FORUM: CLIMATE CHANGE - Nara Vogado - Effects of an experimental drought on the phenology and 
ecophysiology of tropical rainforest tree species, November 26, 2021, 11:15 - 11:27 

Biography:  
 Nara is an ecologist with a Masters in Plant Biology. She is currently completing her PhD in Environmental 
Science at James Cook University. She has research experience in phenology, ecophysiology and 
dendroecology in tropical forests, with focus on climate change.   

Climate change is expected to increase the intensity and occurrence of drought, with expected impacts on 
the phenology and physiology of tree species. Phenological activity may respond to a drying and warming 
environment by advancing in timing, and/or diminishing the production of flowers and fruits. These changes 
have the potential to disrupt important ecological processes, with potentially wide-ranging effects on 
tropical forest function. Here, we analysed tree community flowering and fruiting over eight years in a 
lowland tropical rainforest in north-eastern Australia and the effect of an experimental drought on part of 
this community. We found that mean temperature influenced both flowering and fruiting activity, while 
rainfall also influenced fruiting phenology. Additionally, we examined nutrient and leaf stable isotope 
composition (δ13C, δ18O and δ15N) as proxies for physiological responses to the environment. Counter to 
expectations, the experimental drought produced a significant increase in fruiting activity in the community. 
Specific species studied presented varied responses to the drought, both in terms of phenological and 
physiological activity. Our results suggest that changes in frequency and intensity of climate events are likely 
to lead to community and species-specific responses in the timing and intensity of flowering and fruiting 
activity. Understanding species-specific responses to climate events may provide important insights into 
future changes in tropical forest structure and function.



 

Mammal declines and the conservation of adaptive capacity in northern 
Australia 
Dr Brenton von Takach1,2 

1Curtin University, Bentley, Australia, 2Charles Darwin University, Casuarina, Australia 

OPEN FORUM: MAMMAL ECOLOGY - Brenton von Takach - Mammal declines and the conservation of 
adaptive capacity in northern Australia, November 22, 2021, 16:23 - 16:36 

Biography:  
I am a Forrest Prospect Fellow at Curtin University, investigating the ecological and genomic processes 
involved in the decline of mammals across northern Australia. I analyse complex multispecies datasets to 
improve in-situ conservation of northern Australia’s mammal fauna. 

The decline of northern Australia’s mammal fauna ranks among the world’s major biodiversity crises. To 
manage this crisis, conservation agencies have typically been operating in the absence of any population 
genomic data or niche-based analysis. This type of data benefits strategic planning by providing quantitative 
measures of the importance of unique populations and habitat conditions for adaptation to environmental 
change. For example, populations with higher levels of genomic diversity or in zones of milder temperatures 
may be better suited to a changing climate. Here, I investigate how population genomic and niche data can 
inform the conservation of mammals in northern Australia, focussing on the threatened and charismatic 
brush-tailed rabbit-rat (Conilurus penicillatus), black-footed tree-rat (Mesembriomys gouldii), and northern 
quoll (Dasyurus hallucatus). I use standardised hierarchical genomic diversity metrics in combination with 
formal prioritisation analysis to highlight populations and lineages that require conservation management. I 
find that protection of just a single ancestral lineage, such as populations on Groote Eylandt or the Tiwi 
Islands, is inadequate, because such a strategy will result in the loss of substantial genomic diversity and 
only protects individuals within a narrow subset of environmental conditions. If we are to maintain high 
levels of adaptive capacity in threatened species, we should aim to conserve populations from multiple 
lineages in more than one corner of the realised niche.



 

Benjamin Wagner - Spatial patterns in feeding habitat influence the 
abundance and home range size of greater gliders 
Dr. Benjamin Wagner1, Prof Patrick Baker1, - Craig Nitschke1 

1The University Of Melbourne, Richmond, Australia 

OPEN FORUM: MAMMAL ECOLOGY - Benjamin Wagner - Spatial patterns in feeding habitat influence the 
abundance and home range size of greater gliders, November 22, 2021, 16:36 - 16:49 

Biography:  
Benjamin Wagner has a forestry background and conducted a PhD on the habitat requirements of greater 
gliders in Victoria. He has expertise and a strong interest in remote sensing and spatial modelling. 

We explored how the spatial configuration and aggregation of favourable feeding resources and climatic 
conditions affect populations of the greater glider in Victoria. We derived home-range functionality from 
literature and field observations and used a generalised spatial framework based on neutral landscape 
models to test how spatial aggregation shapes home-range and population structure across scales. At the 
landscape scale, a decrease in climatic suitability also decreased potential population density, independent 
of the initial spatial configuration of feeding resources. At the stand scale, the spatial configuration of 
feeding habitat drove population density: Dispersed resources required increased home-range sizes for 
individual greater gliders to obtain feeding resources and resulted in smaller local populations. Clumped 
resources supported larger populations, even when only small fractions of the stand contained feeding 
habitat. Disturbances to these resources could either retain a population or lead to extinction, depending on 
spatial aggregation and intensity. Increasingly severe dispersed disturbances caused potential home ranges 
to disappear more rapidly and remaining home ranges to become larger and contain less feeding habitat. 
The ability of greater gliders to establish populations and persist under disturbance was therefore highly 
dependent on the spatial aggregation of important habitat resources and the type and severity of 
disturbance. Changes in climate, however, act at a different scale and may override favourable habitat 
conditions at the stand-level. This has important implications for the conservation and retention of feeding 
habitat for greater gliders and provide insights into important factors to ensure population persistence 
under climate change and forest management.



 

The impact of lianas on Australian rainforest recovery: where should we 
focus? 
Miss Emma Mackintosh1, Associate Professor Andrew Marshall1, Alain Ngute1, Associate Professor Marion 
Pfeifer2, Dr Catherine Waite1 

1Forest Research Institute, University of the Sunshine Coast, Queensland, Australia, , , 2School of Natural and 
Environmental Sciences, Newcastle University, UK, ,  

FOREST RESTORATION AND RECOVERY - Catherine Waite - The impact of lianas on Australian rainforest 
recovery: where should we focus?, November 23, 2021, 16:54 - 17:07 

Biography:  
Catherine Waite is a Research Fellow in tropical forest ecology at USC. Her work focuses on developing 
vegetation models to understand the mechanisms of liana-tree growth feedbacks and their influence on forest 
recovery in Australia and globally. 

Lianas (woody vines) contribute to forest ecosystem functioning but can arrest or stall forest succession and 
thus slow or prevent forest recovery, likely beyond tipping point thresholds of liana dominance. This is 
expected to vary according to environmental and climatic factors because variation in liana dominance 
along (a)biotic gradients will modify forest recovery pathways, affecting trade-offs between positive and 
negative influences of lianas. Understanding this forest liana dynamic, and its sensitivity to climate and 
anthropogenic forces, is essential for forest restoration and climate change mitigation. Australia has been 
identified as one of the top six countries with the most forest restoration potential globally, and its forests 
cover a wide range of climatic and elevational zones. It is, therefore, well-placed for analyses of the effects 
of liana dominance on tropical forest recovery, and how this may alter through time across different 
environmental zones, forest management scenarios and climate change projections. 
This study uses empirical spatial modelling based on a network of forest plots across latitudinal and 
elevational gradients in Australia, as well as remotely sensed environmental surfaces, to assess the impact 
of lianas on tropical forest recovery in Australian rainforests, and to predict which areas may suffer from 
delayed forest recovery. Results suggest that liana influence on Australian forest growth is equivalent to 
other tropical regions but that protected areas have unusually low proportion of liana-dominated rainforest. 
Liana dominance is highest in disturbed lowland tropical forests, with cyclones playing a large role in the 
maintenance of disturbed liana-suppressed forest states. The results indicate potential for recovery through 
forest restoration techniques such as liana cutting, but with caution and serious need for scientific evidence 
before proceeding. 



 

Drones are a powerful potential tool for conservation, what is holding 
back their use? 
Ms Sophie Walker1, Dr. Nathan Waltham1, Professor Marcus Sheaves1, Dr.  Anne Swinbourne1 

1James Cook University, Townsville, Australia 

REMOTE SENSING IN ECOLOGY - Sophie Walker - Drones are a powerful potential tool for conservation, what 
is holding back their use?, November 25, 2021, 15:01 - 15:14 

Biography:  
Sophie is a current PhD candidate at James Cook University. Her project hopes to address barriers to the use of 
drones in environmental management by using coastal habitat complexity as a focus study.  

The application of novel technology has revolutionised environmental data collection (radar, thermal 
cameras and satellites are notable examples). Unmanned Aerial vehicles (UAVs) have the potential to be 
another. There has been a surge in the use of UAVs (drones) in environmental research fields, from sample 
collection to tracking turtle hatchlings to habitat mapping. However, these diverse uses have not been 
applied to the smaller scale environmental management carried out by local governments or conservation 
groups. Drones are a highly flexible means of data collection, especially in filling gaps in scale between in 
situ sampling and satellites. The research here presents findings from a systematic literature review and 
semi structured interviews with practitioners to construct a list of barriers to the usage of drones in 
environmental management. Initial findings suggest that barriers are diverse, ranging from the ‘obvious’ 
(e.g. costs and legislative barriers) to the anomalous (e.g. social barriers). These findings have been used to 
design a comprehensive Australia-wide survey of practitioners which assess the commonalities and 
differences in barriers facing those operating in different regions, ecosystems and organisation types 
(results pending).This study will be the first of its kind to report comprehensively on the ways drone are 
currently being used in environmental management in Australia and the wide range of barriers that exist to 
their potential use. Findings presented here have implications for implementation of drones into 
environmental practice and into wider project designs attempting to integrate new pieces of technology.



 

PCLake+: Modelling stable states, critical nutrient loading, and weed 
harvesting in a man-made Australian Lake 
Mr Jake Wallace1, Professor Singarayer Florentine1, Assoc. Prof  Julie Mondon2, Dr Tony  Dugdale3, Dr 
Benjamin Long1, Dr Bradley D. Mitchell1, Sven Teurlincx4 

1Federation University Australia, Mount Helen, Australia, 2Deakin University Australia, Warrnambool, Australia, 
3Department of Aquatic Ecology, Netherlands Institute for Ecology, , Netherlands, 3Agriculture Victoria, Bundoora, 
Australia 

OPEN FORUM: ECOSYSTEM RESTORATION - Jake Wallace - PCLake+: Modelling stable states, critical nutrient 
loading, and weed harvesting in a man-made Australian Lake, November 25, 2021, 17:30 - 17:35 

Biography:  
I am currently a PhD candidate from Federation University (VIC) in the field of freshwater ecology. My 
research assesses the efficacy and implications of plant management techniques on a shallow lake's nutrient 
cycling, plant communities, invertebrate communities and stable states 

Lake ecosystems worldwide are essential providers of flora and fauna habitat and have significant 
recreation and amenity values for the surrounding community. The man-made Lake Wendouree in South-
Eastern Australia provides these services in spades, supporting diverse aquatic plant life, providing a 
sanctuary for migratory birds and supporting recreation for locals. However, overgrowth of the submerged 
aquatic vegetation (SAV): Althenia cylindrocarpa; Myriophyllum salsugineum, and Vallisneria australis 
obstructs some of these services and is managed through the application of mechanical harvesters. 
Unfortunately, the long-term impacts of harvesting in Lake Wendouree are not well understood and have 
not been extensively researched. Due to having a significant amenity value, Lake Wendouree’s nutrient 
dynamics needs to be understood so that management can be justified and can continue to retain its role as 
an important ecosystem and recreation provider. The use of PCLake+ as a management tool for Lake 
Wendouree may be important for optimising current management practices for less cost and can be used to 
guide this lake management. The current study aims to : bridge the knowledge gap of Lake Wendouree’s 
upper and lower nutrient thresholds to determine whether further action is required to avoid state shifts in 
the future; determine the likeliness of state shifts occurring as a result of the current SAV management 
strategy; and discuss the current SAV management strategies and their effectiveness for combatting future 
state shifts.



 

The unexpected effects of wildlife disease – does chytridiomycosis 
influence frog breeding displays? 
Miss Danielle Wallace1, Dr Laura Brannelly1, Associate Professor Lee Berger1, Siyu Zhang1 

1The University of Melbourne, Werribee, Australia 

OPEN FORUM: PATHOGENS AND PARASITES - Danielle Wallace - The unexpected effects of wildlife disease – 
does chytridiomycosis influence frog breeding displays?, November 25, 2021, 14:30 - 14:43 

Biography:  
Danielle is a PhD student at the University of Melbourne and completed a Bachelor of Environmental Science 
(Hons) at Deakin University. As an ecologist in Gippsland, she discovered a new population of the endangered 
giant burrowing frog during DELWP surveys. 

Following widespread declines and extinctions caused by the wildlife disease, chytridiomycosis, some 
amphibian species are persisting with and recovering from infection. Unexpectedly, some species can 
increase their reproductive effort to counteract disease-induced mortality through terminal investment. 
Terminal investment occurs in many animals, and might explain how some frogs persist – by increasing 
reproduction to balance mortality caused by chytridiomycosis. 
 
To test how male breeding behaviour is influenced by infection, we investigated the breeding colouration of 
the declining and endangered alpine tree frog, Litoria verreauxii alpina and compared the colour 
characteristics of infected males to those that were healthy.  We used a spectrophotometer to analyse 
colour parameters of male alpine tree frog throat patches in the field and swabbed frogs for infection during 
the peak breeding season in the Victorian alps. We then analysed the colour characteristics of infected and 
uninfected frogs to determine whether infection affected visual colour cues.  
 
Disease impacts on reproductive output and recruitment are understudied, but can lead to potentially 
significant outcomes of wildlife disease emergence. Differences in breeding success and reproductive effort 
might have dramatic consequences on population trajectories and substantially influence population 
decline or recovery potential. It is crucial that we determine how threatened and declining frogs are 
responding to disease, to ensure that management compliments the mechanisms of population resilience.



 

Bouncing back from habitat modification - can threatened frogs recover? 
Miss Samantha Wallace1, Dr Kaya Klop-Toker1, Miss Sarah Stock1, Associate Professor Matt Hayward1, Prof 
Michael Mahony1 

1The University Of Newcastle, Callaghan, Australia 

OPEN FORUM: THREATENED SPECIES - Samantha Wallace - Bouncing back from habitat modification - can 
threatened frogs recover?, November 23, 2021, 12:35 - 12:40 

Biography:  
Samantha Wallace is a PhD candidate at the University of Newcastle. Sam’s PhD research investigates the 
influence of longwall coal mining on the conservation ecology of Littlejohn’s tree frog. Sam has a keen interest 
in herpetology, conservation biology, and ecology. 

Although many Australian habitats are adapted to drought, the impacts of climate change are predicted to 
act synergistically with pre-existing threats to exert greater pressure on biota.  Threatened species are likely 
to be vulnerable to climate change and its interaction with pre-existing threatening processes, such as 
habitat loss and modification. The cryptic Littlejohn’s tree frog (Litoria littlejohni) is a stream-breeding 
anuran nominated for listing as Endangered. Littlejohn’s tree frog habitat is under threat by habitat 
degradation due to longwall coal mining, with water in streams often diverted underground, further 
intensifying the effects of drought. To understand the impacts of drought and longwall coal mining in 
stream habitats, we examined the response of tadpoles and adult Littlejohn’s tree frogs to drought within 
Watagans National Park, and also tracked the presence and abundance of tadpoles and frogs within an 
undermined site in the Cordeaux Catchment. We surveyed the undermined site from the spring of 2018 to 
the spring of 2020, during which the site was undermined for the first time in 2019. Our study revealed that 
Littlejohn’s tree frog showed some capacity for resilience in the face of disturbance and are able to bounce 
back if given ample opportunity. Frogs returned to previously dry ponds in habitats separately affected by 
longwall coal mining and drought, with breeding confirmed through the presence of tadpoles. Our study 
yields some optimism for the persistence of Littlejohn’s tree frog amongst of increasing disturbance,  
however the species still persists at very low densities in isolated populations.



 

Response of Australia’s woodland bird community to fire: a review and 
meta-analysis 
Dr Michelle Gibson1, Dr Martine Maron1, Dr Natasha Robinson2, Dr Jessica Walsh3 

1The University Of Queensland, St Lucia, Australia, 2Fenner School of Environment and Society, The Australian National 
University, Canberra, Australia, 3School of Biological Sciences, Monash University, Melbourne, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Jessica Walsh - Response of Australia’s woodland bird 

community to fire: a review and meta-analysis, November 25, 2021, 11:54 - 12:06 

Biography:  
My research focuses on understanding ecological disturbance to improve conservation management. My 
previous work involved invasion biology, plant-animal interactions, and arid ecology in the US, South Africa, 
and Australia. My current research involves management action effectiveness for Australia’s woodland birds. 

Better fire management is critical to prevent catastrophic loss of native ecosystems and for ecosystem 
maintenance into the future. Managing fire to benefit biodiversity requires understanding of post-fire 
responses of ecological communities. Australian woodland-dependent birds have lost an estimated 70% of 
their historic habitat to agricultural production and the Australian mega-fires of 2019-2020 burnt 12.6 
million hectares of primarily forest and woodland. To understand woodland bird response to fire, we 
screened primary literature, conducted a meta-analysis to synthesize changes in bird species richness and 
abundance with time since fire, and compared differences in these metrics between burnt and unburnt sites 
using a vote counting approach. We identified and reviewed 75 relevant articles, only 24 of which were 
useful for our analyses. We found that bird species richness and abundance increased significantly with time 
since fire. When comparing burnt and unburnt sites, we found species response to fire was significantly 
influenced by fire type. Wildfire had consistently negative effects on bird species richness and abundance, 
whereas prescribed fire had no effect on species richness and mixed effects on bird abundance. Our 
synthesis revealed clear patterns of post-fire response for forest and woodland bird richness and abundance 
and underscores the need to incorporate long post-fire recovery periods into fire mosaic planning.



 

Fire and habitat resources influence on occurrence of small mammals in 
an Australian woodland ecosystem 
Ms Saumya Wanniarachchi1, Dr Matthew Swan1, Prof Alan York1 

1School of Ecosystem and Forest Sciences, University of Melbourne, Creswick, Australia 

OPEN FORUM: FIRE ECOLOGY - Saumya Wanniarachchi - Fire and habitat resources influence on occurrence 
of small mammals in an Australian woodland ecosystem, November 23, 2021, 11:48 - 11:53 

Biography:  
Saumya Wanniarachchi is currently a PhD Candidate in  Fire Ecology and Biodiversity group at the School of 
Ecosystem and Forest Sciences, University of Melbourne. Her PhD research involves identifying mechanistic 
relationships between resources and small mammals in fire mediated environments.  

Insufficient knowledge of species resource use after fire limits effective fire management planning; 
specifically with future climate scenarios and predicted altered fire regimes. An understanding of faunal 
responses to fire and resources is complicated as there is a three-way relationship between fire, resources 
and fauna; this is further complicated by broad-scale environment gradients such as rainfall and 
temperature. This study aims to understand mechanistic relationships between four small mammal species, 
resources, and fire. Elliot trapping was used to capture animals and associated habitat assessments were 
carried out. Four small mammal species that were used in the analysis were Yellow-footed Antechinus- 
Antechinus flavipes, Bush rat- Rattus fuscipes, Heath mouse – Pseudomys shortridgei and House mouse – 
Mus musculus. Habitat resources that were considered included vegetation cover, basal area of trees, tree 
hollows, coarse woody debris, leaf litter and invertebrate biomass. Additionally, environmental variables 
annual precipitation, mean annual temperature and soil carbon content were included. Generalized Linear 
Models were constructed for each species using the above-stated variables. Overall, habitat resources were 
better predictors for the occurrence of small mammals compared to time since fire, with no significant 
relationship between invertebrate biomass and small mammals. Number of tree hollows, vegetation cover 
and annual precipitation were the best predictors of A. flavipes occurrence; for R. fuscipes and P. shortridgei 
vegetation cover was the best predictor and positively correlated. M. musculus showed a strong negative 
correlation with leaf litter biomass. 



 

Restoring species’ habitats in anthropogenic landscapes after megafires 
Ms Michelle Ward1 

1University of Queensland, St Lucia, Australia, 2WWF Australia, Brisbane, Australia 

OPEN FORUM: ECOLOGICAL IMPACT OF THE 2019/2020 MEGAFIRES - Michelle Ward - Restoring species’ 
habitats in anthropogenic landscapes after megafires, November 22, 2021, 11:56 - 12:09 

Biography:  
Michelle’s research combines remote sensing technology with economic instruments and systematic 
conservation planning to achieve the best solutions for threatened species. Michelle holds a joint position at 
UQ and WWF. 

In the summer of 2019-2020, southern Australia experienced the largest fires on record, detrimentally 
impacting numerous species and ecosystems, many of which are already threatened by past and current 
anthropogenic land-use activities. To help these fire-affected species recover and persist in burnt and 
unburnt landscapes, decision-makers require immediate information on priority locations and types of 
interventions for effective and efficient restoration. Here, we use current and future species habitat 
suitability maps with 2019-2020 fire severity data, land use datasets, invasive species maps, as well as 
spatial variably cost layers of conservation actions, to prioritize actions on areas where restoration could 
most cost-effectively benefit bushfire-impacted species. In this analysis, we provide critical information on 
highly valuable places for restoration actions and the costs of such actions. We find that while the 
protection of intact places will play a role in species recovery, our results highlight the essential need for 
restoration over vast areas of different land tenures. 



 

Biodiversity accounts for the Gunbower-Koondrook-Perricoota Forest Icon 
Site and Murray-Darling Basin 
Dr Chris Ware1, Dr Karel Mokany1, Dr Tom Harwood1, Dr Becky Schmidt1, Sally Tetreault-Campbell1, Dr Simon 
Ferrier1 

1Commonwealth Scientific and Industrial Research Organisation (CSIRO), Sandy Bay, Australia 

PERSPECTIVES ON ENVIRONMENTAL-ECONOMIC ACCOUNTING IN AUSTRALIA - Chris Ware - Biodiversity 
accounts for the Gunbower-Koondrook-Perricoota Forest Icon Site and Murray-Darling Basin, November 23, 

2021, 14:43 - 14:48 

Biography:  
Chris Ware is a scientist in CSIRO Land and Water. He is part of a biodiversity assessment team which develops 
and applies approaches to monitor and predict status and trends of biodiversity. His work supports policy 
development and biodiversity management.  

Sustainably managing our unique biological heritage over the long term requires understanding how 
biodiversity is changing over space and time. Environmental-economic accounting provides a systematic 
framework to support the measurement and reporting of biodiversity status and trends.  
This talk presents a suite of species- and community-level biodiversity assessments as the basis for pilot 
biodiversity accounts. The assessments for the Gunbower-Koondrook-Perricoota Forest Icon Site and 
broader Murrary-Darling Basin were developed as part of a broader ecosystem accounting case study. 
Biodiversity trends were assessed using a habitat-based approach which links information on patterns in the 
spatial distribution of biodiversity with observed changes in habitat condition (or quality) based on remotely 
sensed imagery.  
The biodiversity assessments focussed on changes in extent of suitable habitat for 10 species and on 
changes in overall diversity of waterbirds and vascular plants, with the status of each reported for 2010 and 
2015. The status of individual species and of both broader biological groups varied over the assessment 
period and between accounting regions, with responses likely driven most strongly by changes in available 
water. 
The assessment approach adopted in this study demonstrated capacity to produce account-ready data, that 
is ecologically meaningful across geographic, taxonomic, and temporal scales. This capacity to scale 
biodiversity assessments is viewed as a key strength of the approach. The assessments provided insights 
into how future ecosystem accounts might be constructed; how biodiversity accounts might be linked to 
other accounting information; and demonstrated an approach for developing an operational national 
accounting framework for biodiversity. 



 

Coastal wetlands renewal: insights from two mangrove restoration case 
studies towards tailored restoration response 
Pawel Waryszak1, Dr. Paul Carnell1, Dr. Clare Duncan1, Dr. Maria Palacios1, Dr. Noyan Yilmaz1, Professor Emily 
Nicholson1, A/Prof. Daniel Ierodiaconou1, Dr. Patrick Dwyer2, Prof. Pere Masqué3, Professor Catherine 
Lovelock4, Prof. Peter Macreadie1 

1Deakin University, , Australia, 2 Department of Primary Industries - Fisheries , , Australia, 3Edith Cowan University, , 
Australia, 4University of Queensland, , Australia 

TAILORED RESTORATION RESPONSE: PREDICTIONS AND GUIDELINES FOR COASTAL WETLAND RENEWAL 
USING ECOLOGICAL THEORY AND DATA - Pawel Waryszak - Coastal wetlands renewal: insights from two 

mangrove restoration case studies towards tailored restoration response, November 23, 2021, 12:30 - 12:43 

Biography:  
Following my PhD project (2012-2016) on restoring the Banksia Woodland of Swan Coastal Plain, WA, 
Australia, I studied the  invasion processes in coastal Louisiana, USA (2017-2018). Presently, I work on multiple 
aspects concerning restoration and conservation of the coastal wetlands. 

Addressing knowledge gaps regarding the best practice rehabilitation of collapsed ecosystems is critical in 
the Anthropocene. Applying research outcomes into on-ground action requires data-backed stories that 
provide insights into how natural environments function and how ecological resilience and recovery can be 
achieved. With focus on coastal wetlands, I will present the outcomes of two highly collaborative studies 
that assessed the rehabilitation of two degraded mangrove ecosystems. We looked at: 
 
1) The ability of restored mangroves to establish and accumulate blue carbon in their sediments and in plant 
biomass (Richmond River, NSW). Over the first 40 years after rehabilitation, mangroves accumulated 
organic carbon at the rates above one tonne ha-1 yr-1 in aboveground biomass and in their sediments. The 
preliminary results will be presented at the conference. 
 
2) The ability of planted mangroves to cap and immobilize toxic petroleum-contaminated sediments (Stony 
Creek, VIC). The toxicity of sediments within the mangrove rhizosphere (0–30 cm) exceeded safety 
thresholds by up to 190-fold and by up to 220-fold in sediments below the mangrove rhizosphere (30–100 
cm). 
 
The Anthropocene is characterized by multiple anthropogenic threats to natural ecosystems but also by 
availability of big data and multiple options to restore the degraded habitats. To find the best restoration 
pathways, the two mangrove restoration case studies presented in this study will offer insights and the 
springboard for the conversation  with the aim of finding out the general rules for the best tailored 
restoration responses. 



 

Trait ecology of startup plants 
Prof Mark Westoby1, A/Prof Daniel Falster2, Dr Julian Schrader3 

1Dept of Biological Sciences, Macquarie University, Sydney, Australia, 2School of Biological, Earth & Environmental 
Sciences, University of New South Wales, Sydney , Australia, 3Department of Biodiversity, Macroecology and 
Biogeography, University of Goettingen, Germany 

OPEN FORUM: PLANT TRAITS - Mark Westoby - Trait ecology of startup plants, November 23, 2021, 17:07 - 
17:20 

Biography:  
Westoby has been at Macquarie University and active in ESA since 1975. Research interests include ecological 
strategies via traits in plants and also in bacteria and archaea, vegetation dynamics via state-and-transition 
language, self-thinning, and kin conflict and the triploid endosperm. 

Seedlings, basal resprouts and epicormic shoots are important to understand for plant ecology. Like startup 
firms, quick returns on investment are important for them. Theory for how growth is affected by traits 
predicts that their leaf construction cost (leaf dry mass per area LMA) should be lower than in well-
developed canopies, for two main reasons. First,  replacing leaf turnover is a less important cost for them. 
Hence the shorter leaf lifespans associated with cheaper leaf construction are less of a cost. Second, 
vascular pathways are shorter (for seedlings and basal resprouts), hence the costs of constructing the 
vascular strand that goes along with new leaf are less, hence the benefit from cheap construction of the leaf 
itself is greater. Available data do indeed indicate that LMA usually increases progressively with height. The 
single known exception is a species that is especially susceptible to vertebrate herbivory when less than 2 m 
tall. Basal resprouts sometimes experience better water relations than seedlings and saplings, presumably 
because of deeper root systems. More data are needed about resprouts and epicormic shoots. It will be 
particularly interesting to find out whether stem construction costs similarly are lower for seedlings and 
regrowth shoots compared to well-developed canopies. Currently theory is ambivalent about what might be 
expected for them. Current theory also is focused on optimizing growth, and does not yet treat mortality 
risk as a factor. 



 

Spring burns are not good for pollinators 
Mr Joshua Whitehead1, - David Mackay1, Prof Caroline Gross1 

1University Of New England, Armidale, Australia 

ECOSYSTEM RECOVERY AND THE FORGOTTEN ELEMENTS OF FIRE REGIMES: HOW ECOSYSTEMS RESPOND TO 
CHANGES IN FIRE SEASON, EXTENT, AND SEVERITY - Joshua Whitehead - Spring burns are not good for 

pollinators, November 25, 2021, 16:43 - 16:55 

Biography:  
A PhD student at the University of New England (UNE), Josh is currently researching plant and pollinator 
responses to fire with the aim of informing conservation and fire management. 

In this project we studied the response of pollinator systems to different fire regimes, with data from some 
sites collected from 2007 onwards. We measured pollinator networks, pollinator abundance and diversity, 
fruit-to-flower ratios and irreplaceability risk to mutualisms in threatened species and a Threatened 
Ecological Community (Howell Shrubland). We measured each of these variables against fire timing and 
frequency. Our results show that sites burnt in the middle of spring had less diverse pollinator assemblages 
and significantly lower pollinator visitation rates to flowers than sites burnt earlier or later in the 2019/20 
season (n = 22 sites in 7 localities). We showed that pollinator abundances and diversities were higher, on 
average, in sites that had been burnt twice since the year 2000 (including the 2019/20 season) than in sites 
that had been burnt more or less frequently. Thus, were controlled burns or wildfires to occur more than 
once every ten years, or less than once every twenty years, then pollinator populations are likely to decline, 
or even become locally extinct, especially if burnt repeatedly during spring periods. This will most likely have 
significant consequences for the many plant species that rely on pollinators. 



 

Termites in restoration - the forgotten insect? 
Mr Baptiste Wijas1, Mr Joe Atkinson1 

1Evolution and Ecology Research Centre, UNSW, Kensington, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
I am a PhD student interested in the link between green and brown food webs by studying the unexpected 
interactions between dingoes, kangaroos, termites, lizards and small mammals in the arid lands of Australia.  

Restoration studies often focus on taxa such as plants, with few studies considering soil invertebrates such 
as termites. Termites are present throughout most ecosystems and provide a range of ecosystem services 
as soil engineers, but at present they are not well represented in restoration studies. We performed a 
literature review and found 19 studies that consider the recovery of termites after human-induced 
disturbance. Of the 19 studies, most are found in Africa and South America and in tropical seasonal 
savannah ecosystems. There were only 3 studies in Australia although termites are present over the whole 
continent and are an integral part of the landscape, especially in arid ecosystems which are now the target 
of many restoration programs. A range of methods have been developed to promote termite recovery after 
disturbance and promisingly, most of the studies show that active restoration is effective at promoting their 
recovery in turn enhancing the health of the soil and the ecosystem. In all, the current expansion of 
restoration programs in ecosystems where termites are prevalent warrants for further research into their 
recovery across a wider range of continents, especially in Southeast Asia and Australia, and biomes such as 
arid environments.



 

Estimating the energy expenditure of lizards using tri-axial 
accelerometers: a validation with doubly labelled water 
Mr Kristoffer Wild1, Professor Arthur   Georges1, Professor Stephen  Sarre1 

1Institute for Applied Ecology, University of Canberra, Canberra, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
My research focuses on understanding the ecology, conservation, and life-history of amphibians and reptiles. 
I'm especially interested in how animals interact with their environment, specifically how anthropogenic 
disturbances influence movements, habitat selection, energetics, and population structure of species. 

Understanding how vertebrates expend energy within their environment can provide useful information on 
species’ physiology, survival and reproductive success. Accelerometers provide fine scale information 
relating to an individual’s movement through a landscape and exceed the descriptive abilities of a human 
observer. These detailed data can then help ecologist to make inferences on ecologically relevant tasks, 
such as specific behavioural or movement patterns, and draw conclusions on how these measurements 
relate to an individual’s energy expenditure. Acceleration proxies, such as vectoral sum of the dynamic body 
acceleration (VeBDA) and overall dynamic body acceleration (ODBA), derived from accelerometers have 
shown to strongly correlate with oxygen consumption, movement patterns and specific behaviours. 
However, few studies have validated the relationships between these techniques on free-ranging animals. 
First, we placed accelerometers on animals in the lab to categorise specific behaviours and applied this 
approach to see if accelerometer data could be used to predict behaviours of free ranging Pogona vitticeps. 
Then using the same animals, we assessed the relationship between field metabolic rates, measured with 
doubly labelled water, and compared these measurements to estimates of energy expenditure derived from 
accelerometers (VeBDA and ODBA). We then tested how these proxies varied across two energetic states 
(active vs. resting). Our data provides experimental validity on the use and accuracy of acceleration as a 
proxy for the rate of energy expenditure.



 

Differential dispersal and fitness-related consequences of sex-reversal in 
the central bearded dragon 
Mr Kristoffer Wild1, Professor Arthur   Georges1, Professor Stephen D Sarre1 

1 Institute for Applied Ecology, University Of Canberra, Canberra, Australia 

OPEN FORUM: CLIMATE CHANGE - Kristoffer Wild - Differential dispersal and fitness-related consequences of 
sex-reversal in the central bearded dragon, November 26, 2021, 12:46 - 12:49 

Biography:  
My research focuses on understanding the ecology, conservation, and life-history of amphibians and reptiles. 
I'm especially interested in how animals interact with their environment, specifically how anthropogenic 
disturbances influence movements, habitat selection, energetics, and population structure of species.  

The sex of vertebrates is typically determined genetically, but reptile sex can also be determined or 
moderated by incubation environment. In some species, temperature interacts with chromosomal genotype 
to reverse sex, potentially leading to a transition from a chromosomal to a temperature-dependent sex 
determining system. Such transitions can be accelerated by dispersal or fitness related traits that afford the 
sex-reversed individuals an advantage over concordant (genotype-phenotype concordance) individuals of 
the same sex.  Pogona vitticeps has female heterogamety (ZZ/ZW) with reversal of the ZZ genotype to a 
female phenotype by high incubation temperatures. To our knowledge, evaluating how dispersal potential 
and how fitness related traits of these individuals influence rapid transitions between modes of sex 
determination has yet to be examined in wild populations. Here, we combine genetic analyses and field 
ecology to study P. vitticeps in area previously identified to contain the highest proportion of sex-reversed 
individuals within its distribution range. Across a broad (600km) geographic area, sex-reversed and 
concordant females show similar dispersal patterns, where they exhibit genetic differentiation across the 
landscape. Within a sub-population that was intensively studied over an 18-month period, we document 
20% of phenotypic females captured were sex-reversed. However, the movement estimates and fitness 
proxies for sex-reversed females corresponded to those of concordant females. The low-but-sufficient 
dispersal capabilities of concordant females and the similarities in fitness related traits between sex-
reversed females and concordant females indicate that rapid transitions between sex-determining systems 
are not likely occurring in this species. 



 

Using satellite-based remote sensing and modelling to estimate habitat 
condition, change and trends 
Dr Kristen Williams1, Mr Pete Lyon2, Dr Eric Lehmann3, Dr Tom Harwood1, Dr Randall Donohue1, Dr Chris 
Ware6, Dr Shuvo Bakar3, Katie Johnston2, Dr Becky Schmidt1, Dr Karel Mokany1, Mr Thomas (Tom) Van Niel4, 
Dr Anna Richards5, Dr Tim McVicar1, Ms Cassandra Malley2, Ms Fiona Dickson2, Dr Simon Ferrier1 

1CSIRO Land and Water, Canberra,, Australia, 2Australian Government Department of Agriculture, Water and the 
Environment, Canberra,, Australia, 3CSIRO Data61, Canberra,, Australia, 4CSIRO Land and Water, Perth,, Australia, 5CSIRO 
Land and Water, Darwin,, Australia, 6CSIRO Land and Water, Hobart,, Australia 

REMOTE SENSING IN ECOLOGY -  Kristen Williams - Using satellite-based remote sensing and modelling to 
estimate habitat condition, change and trends, November 25, 2021, 11:57 - 12:02 

Biography:  
Kristen (https://people.csiro.au/kristen-williams) is a principal research scientist at CSIRO with extensive 
experience in research management, coordination and delivery. She specialises in the integration of ecosystem 
and landscape sciences through multi-disciplinary team collaborations to inform systems of ecologically 
sustainable land management.  

Habitat condition is typically assessed from ground-based observations by measuring essential biodiversity 
variables representing multiple facets of an ecosystem’s structure, function and composition. Remote 
measurement of habitat condition using satellite-based imagery has only recently become possible but is 
more limited by what can be ‘seen’ from space. The Habitat Condition Assessment System (HCAS) has been 
under development since 2012 with the objective of developing a flexible monitoring platform that can be 
continuously improved as site data, satellite imagery and statistical modelling methods advance. The pilot 
approach, published in 2016 (Harwood et al. Methods in Ecology and Evolution, 7:1050, 
https://doi.org/10.1111/2041-210X.12579), has since been substantially revised in two iterations; the most 
recent being version 2.1 which can be downloaded from CSIRO’s Data Access Portal (https://data.csiro.au). 
The HCAS version 2.x series was developed by CSIRO in partnership with the Australian Government 
Department of Agriculture, Water and the Environment. While this product presents various opportunities 
for improvement, the work to date demonstrates the feasibility of linking site data with remote sensing to 
estimate habitat condition nationally. The HCAS framework is a significant advance over previous national 
approaches to habitat condition assessment (e.g., Landscape Health Index: Morgan 2001), and is unique 
among the variety of possible ways to remotely monitor habitat condition. The output is being used in a 
range of research and policy applications of national or regional scope. We present results from the current 
work on HCAS v2.1, show how condition assessment can be used, and outline areas for further 
development and collaboration. 



 

Understanding bushfire impacts on plant-pollinator interactions at the 
interface between agricultural and native landscapes. 
Mr Andrew Williamson1, Dr Amy-Marie Gilpin2 

1Western Sydney University, Hawkesbury , Australia, 2Hawkesbury Institute for the Environment, Hawkesbury , Australia  

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
Andrew is in his final year of undergraduate degree at Western Sydney University studying Bachelor of Science 
(Zoology) / Bachelor of Natural Science (Animal Science). He wants to continue studying bushfires and 
pollinators during future university endeavours. 

The interaction between plants and pollinators is crucial for ecosystem function with many plants including 
crops reliant on biotic pollinators in order to set fruit or seed. Many perturbations can affect these 
interactions including bushfires which are a natural part of most Australian ecosystems, however, the 
frequency and severity of fires is set to increase with changing climate. Given the crucial ecosystem service 
that pollinators provide to native plants and crops it is therefore surprising that very few studies have 
sought to understand the impact of fire on plant-pollinator interactions in either natural or agricultural 
ecosystems. Uniquely, we were able to collect data on flowering plants and their flower visitors by 
conducting surveys of permanent quadrats within apple orchards and the surrounding native vegetation 
matrix before and after a major bushfire event. This allowed for direct pre and post fire comparisons of 
flowering species availability and flower visitor recovery overtime. We used Jaccard’s index of similarity to 
determine the degree to which flowering plant and flower visitor assemblages overlapped before and after 
fire. We found that the assemblage of flowering plants and flower visiting invertebrates was significantly 
different within the surrounding burnt vegetation with only 10 % similarity before and after fire. However, 
we found a high level (63 %) of overlap in invertebrate flower visiting species within the orchard pre and 
post fire. This research provides an insight into flowering species and flower visitor recovery overtime and 
highlights the variability in stability of flower visitor networks affected by fire. 



 

Hierarchical trait-based point process model for distributions of presence-
only data 
Dr Saras Windecker1, Dr Gurutzeta Guillera-Arroita1, Prof Peter Vesk1 

1University Of Melbourne, Parkville, Australia 

OPEN FORUM: ECOLOGICAL MODELLING - Saras Windecker - Hierarchical trait-based point process model for 
distributions of presence-only data, November 25, 2021, 15:22 - 15:27 

Biography:  
Dr Saras Windecker is a Research Fellow at University of Melbourne whose work focusses on applying 
statistical models to understand species' distributions. She is interested in ecological forecasting, reproducible 
science, and research software. 

Traits modulate species' responses to environmental gradients. By integrating traits into multi-species 
distribution models, rarer species benefit from the predictive performance of traits on distribution. These 
so-called trait-SDMs are fit using presence-absence data, but this type of data are less common than 
opportunistically collected presence-only data. In order to take advantage of more widely available 
presence-only occurrence data, this study translates the trait-SDM model into a hierarchical point process 
model. We test model predictions against structured presence-absence survey data to evaluate the model. 
This approach expands the data available to fit trait-SDMs, enables integration between presence-only and 
presence-absence datasets, and provides additional evidence for the role of traits in modulating species' 
responses to environment. 



 

Toward reproducible ecological-economic predictions of global climate 
and land use change impacts on biodiversity 
Mr Simon Kapitza1, Professor Nick  Golding1,2, Mr Matthew Cantele1, Dr Skipton Woolley1, Dr Payal Bal1, 
Professor Brendan Wintle1 

1University of Melbourne, University of Melbourne, Australia, 2Curtin University, Bentley, Australia 

OPEN FORUM: CONSERVATION POLICY AND MANAGEMENT - Brendan Wintle - Toward reproducible 
ecological-economic predictions of global climate and land use change impacts on biodiversity, November 23, 

2021, 16:15 - 16:28 

Biography:  
Wintle is Professor of Conservation Ecology at the University of Melbourne and Director of the NESP 
Threatened Species Recovery Hub. He was coordinating lead author of the IPBES models and scenarios 
methodological assessment. Really loves greater gliders and football. 

Climate and land use change are two of the most critical drivers of current and projected future global 
biodiversity loss. Both drivers are themselves driven by commodity production, trade, and consumption. 
Integrated assessment models (IAMs) explicitly model the economic transactions that drive climate, land-
use and ultimately biodiversity change. However, IAMs tend to be highly complex and not reproducible by 
analysts other than those who develop them. We have developed a dramatically simplified, more 
transparent, and reproducible integrated biodiversity assessment framework and freeware modelling 
workflow that can be adapted to a broad array of assessment contexts. Our approach can help address 
fundamental questions about the combined and interacting impacts of consumption, climate change and 
land use change on biodiversity. Moreover, IAM can explore the feasibility, benefits, perverse outcomes and 
cost of policies and incentives to mitigate those impacts. Here we present predictions of future global 
biodiversity change under two broad socio-economic pathways; (i) sustainable consumption with strong 
carbon emission reduction, and (ii) business as usual. We show how, with dramatically simplified and more 
transparent analysis, we can reproduce biodiversity projections derived from a large and complex IAM that 
has been used in recent global biodiversity assessments. Our framework will allow a much larger community 
of analysts to scrutinise global biodiversity scenarios in support of strategic decisions to implement the 
objectives of the Global Biodiversity Framework. The speed and reproducibility of our approach permits 
extensive sensitivity analysis of complex IAMs, allowing realistic representation of prediction uncertainty.



 

Quid pro quo: reciprocal learning opportunities between climate-driven 
species redistribution and species invasion 
Miss Brigette Wright1,2, Prof Gretta Pecl1,2, Dr Valeriya Komyakova1,2, Assoc Prof Cascade  Sorte3, Assoc Prof 
Morgan Tingley3 

1Institute for Marine and Antarctic Studies (IMAS), University of Tasmania, Hobart, Australia, 2Centre for Marine 
Socioecology (CMS), Hobart, Australia, 3University of California , Los Angeles, USA 

OPEN FORUM: CONSERVATION ECOLOGY - Brigette Wright - Quid pro quo: reciprocal learning opportunities 
between climate-driven species redistribution and species invation, November 22, 2021, 14:41 - 14:53 

Biography:  
Brigette completed a Bachelor of Science at ANU, and is currently completing a Master of Marine and 
Antarctic Science through IMAS, UTAS. Her current research focuses on the impacts of climate change, 
particularly relating to climate-driven species redistribution. 

Anthropogenic climate change is causing a rapid, global redistribution of species. The field of climate-driven 
species redistribution will progress much quicker if we examine what we can learn from other related, more 
established areas of ecology, such as invasion ecology. While researchers are beginning to appreciate the 
value of incorporating invasion ecology concepts, hypotheses and theories into climate-driven 
redistributions research, adaption of this kind remains a rarity. Furthermore, most research is focused on 
directing knowledge from invasion ecology to climate-driven species redistribution ecology, overlooking 
opportunities for reciprocal knowledge exchange. The need for reciprocal learning and interdisciplinarity is 
particularly relevant considering the magnitude and pervasive nature of climate-driven redistributions, and 
as the impacts of redistributions increase and shift across ecosystems. This project uses systematic 
literature analysis to investigate the extent of knowledge exchange between climate-driven species 
redistribution research and invasion ecology research. Using quantitative bibliometric analysis, we examine 
the structure of relationships between publications from both disciplines to reveal areas of commonality 
and division. Results will assist researchers from both fields in overcoming barriers to interdisciplinary 
exchange and provide practical solutions for improved communication and collaboration in the future.



 

Natural and human impacts on north Australian savanna fire regimes over 
the Holocene 
Dr Cassandra Rowe1, Dr Christopher Wurster1, Professor Michael Bird1 

1James Cook University, Cairns, Australia 

PF-FIRE: PAST FIRE FREQUENCY AND INTENSITY RECONSTRUCTION - Christopher Wurster - Natural and 
human impacts on north Australian savanna fire regimes over the Holocene, November 26, 2021, 12:32 - 

12:45 

Biography:  
Chris chose to specialise in ecogeochemistry, because of the flexibility it brings to investigate a wide range of 
topics that can contribute to our understanding of environmental change. His research incorporates both 
terrestrial (from the humid tropics to drylands) and aquatic (freshwater and oceanic) systems and utilises a 
suite of stable isotope ratios on a wide array of materials. His current research interests include developing 
records of tropical environmental change from cave guano, lacustrine sediments, and speleothems using 
organic geochemical archives. 

Fire is an essential component of tropical savannas, driving key ecological feedbacks and functions. 
Indigenous manipulation of fire has been practiced for tens of millennia in Australian savannas, and there is 
a renewed interest in understanding the effects of anthropogenic burning on savanna systems. However, 
separating the impacts of natural and human fire regimes on millennial timescales remains difficult. Here 
we show that vegetation, climate, and fire dynamics were intimately linked over the early to mid-Holocene 
in northern Australia. As the El Niño/Southern Oscillation (ENSO) intensified during the late Holocene, a 
decoupling occurred between fire intensity and frequency, landscape vegetation, and the vegetation burnt. 
We inferred from this decoupling, that indigenous fire management began or intensified at around 3 cal kyr 
BP, possibly as a response to ENSO related climate variability. Indigenous fire management reduced fire 
intensity and targeted understory tropical grasses, enabling woody thickening to continue in a drying 
climate. 
 
In this discussion we present multi-proxy (leaf wax n-alkane, pyrogenic carbon and isotopic composition, 
pollen and charcoal particle) data from Girraween Lagoon, located in the southern Darwin region. 
Girraween forms one of a network of palaeoecological study sites from across north sector of the Northern 
Territory. To conclude, we introduce other sites where research into palaeo-fire and savanna systems 
remains in progress.   



 

Commonalities and differences between ecosystem risk assessment and 
ecosystem accounting 
Miss Hui Xiao1, Dr Amanda Driver2, Dr Andres Etter Rothlisberger3, Dr David A. Keith4, Mr Carl Obst5, Mr 
Michael Traurig6, Professor Emily Nicholson7 

1Deakin University, Melbourne, Australia, 2South African National Biodiversity Institute, , South Africa, 3Pontificia 
Universidad Javeriana, , Colombia, 4University of NSW, Sydney, Australia, 5Institute for the Development of 
Environmental-Economic Accounting, , Australia, 6Deakin University, Melbourne, Australia, 7Deakin University, 
Melbourne, Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
I’m a postdoc at the Centre for Integrative Ecology, Deakin University, Melbourne. I obtained my PhD in 
ecological modelling and conservation decision making at the University of Queensland, and work at the 
interface of statistics, econometrics, and conservation science. 

Biodiversity conservation and human well-being rely on sustaining ecosystems. Over the last decades, an 
increasing trend of ecosystem degradation, has seen the development of global agreements and policies 
addressing biodiversity loss and degradation; these rely on standardized information for quantifying where 
biodiversity loss and degradation is occurring, and where action can most effectively mitigate their impacts. 
Two global standard frameworks developed to quantify ecosystem changes are the IUCN Red List of 
Ecosystems (RLE) protocol for assessing the risk of ecosystem collapse, and the United Nations System for 
Environmental Economic Accounting, in particular its Ecosystem Accounting (SEEA EA), which measures the 
importance of ecosystems to the economy and human well-being. Although these two frameworks stem 
from differing perspectives, they have many overlapping and complementary features, and shared data 
needs. In this project, we explore the similarities between the frameworks, suggesting potential ways in 
which key concepts, models and data can be shared, and highlight differences between their conceptual 
framings and practical implementation. We then illustrate where and how the information could be shared 
between RLE assessments and SEEA EA through three case studies: South Africa, Colombia, and Meso-
American Reef. Finding pathways for sharing data and knowledge between frameworks, purposes and user-
groups, as we have done here, will support more efficient and effective action to safeguard biodiversity and 
its contributions to people and the economy.



 

A narrow escape: Enemy release explains success in only some invasive 
plants. 
Ms Zoe Xirocostas1, Prof. Jeff Ollerton2, Dr. Riin Tamme3, Prof. Begoña Peco4, Dr. Vincent Lesieur5, Dr. Raghu 
Sathyamurthy6, Prof. Robert Junker7, Prof. Meelis Pärtel3, Dr Akane Uesugi8, Dr Mark Hovenden9, Prof. Angela 
Moles1 

1UNSW, Sydney, Australia, 2University of Northampton, Northampton, United Kingdom, 3University of Tartu, Tartu, 
Estonia, 4Autonomous University of Madrid, Madrid, Spain, 5CSIRO Europe, Montpellier, France, 6CSIRO Australia, 
Brisbane, Australia, 7University of Salzburg, Salzburg, Austria, 8Monash University, Melbourne, Australia, 9University of 
Tasmania, Hobart, Australia 

OPEN FORUM: INVASIVE SPECIES - Zoe Xirocostas - A narrow escape: Enemy release explains success in only 
some invasive plants, November 23, 2021, 15:25 - 15:30 

Biography:  
I am a 3rd year PhD student at UNSW with broad interests in the realms of ecology and evolutionary biology, 
including plant-animal interactions and invasive plant biology. I advocate for women in STEM and regularly 
participate in outreach events. 

When a plant is introduced to a new ecosystem it may escape from  the herbivores that once restricted it. 
Both reduced herbivore damage, and the ability of introduced plants to allocate resources from defence 
toward growth and reproduction can increase the success of introduced species. Enemy release has been 
well studied at the single species level, however, not all species actually experience enemy release. Our 
study asks what proportion of introduced plants in Australia are experiencing enemy release. Through 
international collaboration and extensive (pre-Covid) field work, we compared in-situ measurements of 
herbivory on 16 plant species in their native (Europe: Spain, Austria, Estonia, France and the UK) and 
introduced (Australia: Brisbane, Sydney, Robertson, Canberra, Cooma, Melbourne, and Hobart) ranges. 
About half of our target species experienced lower herbivory in Australia than in Europe. Enemy release was 
not related to species’ year of introduction, or to introduced range size. Understanding if introduced species 
are experiencing enemy release in Australia will allow ecologists and policy makers insight into whether 
they would qualitfy as candidates for biocontrol, so that governments can continue to protect our unique 
and diverse wildlife. 



 

Human-modified landscapes provide key foraging areas for a threatened 
flying mammal: the grey-headed flying-fox 
Miss Samantha Yabsley1, Dr Jessica Meade1, Dr John Martin2, Associate Professor Justin Welbergen1 

1Hawkesbury Institute for the Environment, Western Sydney University, Richmond, Australia, 2Institute of Science and 
Learning, Taronga Conservation Society Australia, Mosman, Australia 

OPEN FORUM: THREATENED SPECIES - Samantha Yabsley - Human-modified landscapes provide key foraging 
areas for a threatened flying mammal: the greyheaded flying-fox, November 22, 2021, 15:17 - 15:30 

Biography:  
I am a Master of Research student at Western Sydney University. My interests are in animal ecology and 
conservation.  
 

The grey-headed flying-fox (Pteropus poliocephalus) is a threatened, highly mobile species of bat that is 
increasingly found in human-dominated landscapes, resulting in human-wildlife conflict and many 
management and conservation challenges. Flying-fox urbanisation is thought to be a result of diminishing 
natural foraging habitat and/or an attraction to favourable urban food resources. Yet, little is known about 
how flying-foxes use anthropogenic landscapes for foraging. We examine positional data from 98 satellite 
tracked P. poliocephalus for up to 5 years in urban and non-urban environments, in relation to vegetation 
data and published indices of foraging habitat quality. Our findings indicate that human-modified habitats 
sustain a large proportion of the P. poliocephalus population year-round. Individuals roosting in non-urban 
and minor-urban areas relied primarily on wet and dry sclerophyll forest, forested wetlands, and rainforest 
for foraging, and preferred visiting areas of high foraging habitat quality. However, our results also highlight 
the importance of human-modified habitats throughout the species’ range, particularly for flying-foxes 
roosting in major-urban environments. The exact plant species in human-modified habitats are largely 
undocumented; however, where this information was available, foraging was associated with different plant 
species depending on whether flying-foxes roosted in major-urban, minor-urban or non-urban areas. 
Overall, our results demonstrate clear differences in major-urban, minor-urban and non-urban landscape 
utilisation by foraging P. poliocephalus. Further investigation into the exact foraging resources used by P. 
poliocephalus is essential to assist long-term habitat management programs aimed at minimising human-
wildlife conflict and maximising resource availability within and outside of urban environments.



 

Co-developing conservation knowledge and plans on the Tiwi Islands, NT 
Ms Alys Young1, Dr Gurutzeta Guillera-Arroita2, Dr Hugh Davies3, Prof Jane Elith2, Professor Emily Nicholson1 

1Deakin University, Burwood, Australia, 2University of Melbourne , Parkville, Australia, 3Charles Darwin University, 
Casuarina, Australia 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Alys 
Young - Co-developing conservation knowledge and plans on the Tiwi Islands, NT, November 26, 2021, 14:20 

- 14:25 

Biography:  
I am a PhD student investigating biodiversity modelling for conservation at the School of Life and 
Environmental Science at Deakin University. I have a Masters of Science (ecology) and Bachelors of Science 
(zoology) from the Univesity of Melbourne. 

Embedding local and Indigenous perspectives and goals into conservation planning is vital. We explore how 
ecological modelling can support the Tiwi Island indigenous communities in their desire for sustainable 
development and Caring for Country. Located north of Darwin, the Tiwi Islands are two large islands, 
Melville and Bathurst Island, with 8 land-owning clans. By virtue of their isolation, the Tiwi islands harbour 
endemic and threatened ecosystems and species. We are investigating the distribution and dynamics of 
these important ecosystems and species to improve our understanding of biodiversity and feed into 
conservation management.  Firstly, we are developing two ecosystem type maps. The first uses categories 
already used in past mapping on the islands or comparable to the global and national mapping, yet 
downscaled to include species and processes specific to the Tiwi Islands. The second map use categories 
from local conceptualisations of the natural environment. Secondly, we are also investigating the 
distribution and optimal monitoring of species significant for their cultural value (e.g. bush tucker, medicine, 
or art) or conservation status to ensure both are represented in planning and management. For these 
significant species, we have proposed multiple steps within the model development where modelling and 
local knowledge can be brought together. Ultimately we are aiming to work collaboratively with the land 
council and Tiwi people to co-create new knowledge for sustainable development that best serves the Tiwi 
community.



 

Linking drones to satellites: measuring and monitoring vegetation 
attributes 
Ms Katherine Zdunic1, Paul Rampant1, Jane Chapman1, Richard van Dongen1, Katherine Murray1 

1Western Australia Department Of Biodiversity, Conservation And Attractions, Kensington, Australia 

VEGETATION INFORMATION SUPPORTING CLASSIFICATION AND MAPPING – ROAD TO RECOVERY - Katherine 
Zdunic - Linking drones to satellites: measuring and monitoring vegetation attributes, November 26, 2021, 

14:25 - 14:38 

Biography:  
Katherine leads the Remote Sensing and Spatial Analysis Program at the Western Australia Department of 
Biodiversity, Conservation and Attractions. She has 20 years’ experience in developing remote sensing and 
spatial analysis to build  knowledge for decision making, monitoring and reporting. 

Satellite imagery has been used to map and monitor land and seascapes since the 1970’s. Ground 
information is essential to develop, calibrate and validate satellite imagery; ensuring the imagery products 
derived relate to the environment accurately and provide useful measures for building knowledge and 
informing management. The advent of reliable, small and affordable remote piloted aircrafts (RPAs), 
commonly known as drones, has revolutionized the collection of field information by improving the safety, 
accessibility and amount of quantitative information that can be captured in the field. This can result in 
efficiencies in the field and the ability to capture a greater variety of field sites; balanced by increased 
processing time. RPA imagery based field data collection can aid in bridging the gap between on-ground 
sampling of vegetation cover and structure attributes and satellite observations. RPA’s also provide the 
ability to monitor at fine scales small areas through repeat captures and image analysis. This discussion 
consolidates the lessons of RPA capture and analysis in different landscapes of Western Australia including 
forest, mangroves, coastal shrublands, vegetated wetlands and spinifex grasslands.  Aspects examined 
include flight and image specifications, deriving vegetation measures from image analysis, developing 
relationships to satellite imagery and limitations. 



 

Factors that affect the occurence of the Enemy Release Hypothesis 
Ms Karen Zeng1, Dr Angela Moles1 

1Unsw Sydney, , Australia 

ESA2021 BARBRA RICE MEMORIAL POSTER SESSION, November 22, 2021, 18:00 - 19:00 

Biography:  
PhD Candidate at UNSW  

The enemy release hypothesis is a mechanism in which introduced species experience a decrease in 
regulation by enemies (predators, competitors and pathogens). However, we have remarkably little 
information about when enemy release is more likely to occur.  
 
We calculated the degree of enemy release in 88 studies worldwide covering 257 populations. Our results 
were consistent with reviews suggesting that enemy release is only found in half of studies testing for it 
(41/88).  
 
We tested whether some taxa benefit more from enemy release, as trophic levels experience enemy 
regulation in different forms. Terrestrial animal studies observed enemy release most often (56.3% of the 
time) and the strength of enemy release was the strongest, with examples of enemy release experiencing 6 
times less enemy pressure than that of control groups. Enemy release was observed in terrestrial plants 
frequently (48.3%), but the difference between released and control groups was only threefold. Marine and 
aquatic studies had the least success in identifying enemy release (36.6%), but the strength was similar to 
terrestrial animals (5.6 times). 
 
Next, we asked whether the degree of enemy release was lower in species introduced to temperate regions 
(which might be the case if biotic interactions were stronger in the tropics). However, we found that 
latitude did not increase the degree of enemy release (p = 0.497, n = 257).  
 
Although we found no latitudinal gradient in enemy release, by considering both presence and strength of 
enemy release we have identified potential differences in enemy release between trophic levels.



 

Applying a thorough genetic risk assessment for mixing highland and 
lowland Leadbeater’s possum 
Dr Joe Zilko1, Dr Dan Harley2, Dr Alexandra Pavlova1, Professor Paul Sunnucks1 

1Monash University, Clayton, Australia, 2Zoos Victoria , Parkville, Australia 

OPEN FORUM: THREATENED SPECIES - Joe Zilko - Applying a thorough genetic risk assessment for mixing 
highland and lowland Leadbeater’s possum, November 23, 2021, 12:22 - 12:35 

Biography:  
Joe Zilko (BBiolSci Hons) is a conservation geneticist who has recently completed his PhD on genetic rescue of 
Leadbeater's possum at Monash University. His primary research interest are ecological genetics and 
evolutionary processes in threatened species.  

Fragmented animal and plant populations frequently have elevated extinction risk from inbreeding 
depression and low genetic diversity. Therefore, managers must decide between outcrossing populations or 
maintaining their isolation. Mixing populations can provide crucial improvements to population viability, 
however, there is some risk of reduced viability from gross genetic differences (outbreeding depression). 
Risk assessments can guide this decision, but these are rarely utilised or are insufficiently thorough. 
 
As an example of how inbreeding depression and outbreeding risk should be balanced, a comprehensive 
genetic risk assessment was used to determine whether the last remaining lowland population of 
Leadbeater’s possum (Gymnobelideus leadbeateri) should be mixed with highland populations. Using 
population monitoring and genomic data, loss of variation and evidence for inbreeding depression were 
investigated to determine whether inbreeding increased extinction risk. This population was found to have 
lost substantial variation over two decades, with half the variation of other populations, and evidence for 
inbreeding depression. Population viability analysis predicted extinction of this population within 25 years 
without intervention, and that outcrossing could restore viability whilst retaining variation unique to the 
population. Evolutionary analyses indicated that this population was recently derived relative to other 
populations. Genetic structure and differentiation estimates indicated no evidence for restricted gene flow 
between populations in distinct habitat types. Random drift was found to be the major probable cause of 
population differentiation, rather than strong adaptive differentiation. On this basis, a low risk of 
outbreeding depression was predicted and outcrossing recommended to avoid near-certain extinction if 
isolation is maintained.  



 

Molecular systematics and taxonomy for orchid conservation in Australia 
Mark Clements2, Katharina Nargar3, Dr Heidi Zimmer1 

1Centre For Australian National Biodiversity Research, Canberra, Australia, 2Centre for Australian National Biodiversity 
Reserch, Canberra, , 3Australian Tropical Herbarium, Cairns,  

OPEN FORUM: CONSERVATION ECOLOGY - Heidi Zimmer - Molecular systematics and taxonomy for orchid 
conservation in Australia, November 22, 2021, 14:59 - 15:04 

Biography:  
Heidi's research focuses on the ecology and conservation management of Australia's threatened plants. After 
completing her doctoral research on the Wollemi Pine, Heidi worked on extinction risk assessment for 
threatened flora. Heidi's is currently working on orchid taxonomy and conservation.   

There are more than 1500 species of orchid in Australia, and 233 of these are listed as threatened on the 
EPBC Act. A large number of Australia’s orchids, including many threatened species, are affected by 
taxonomic uncertainty. These species have overlapping geographic distributions and morphologies, which 
creates difficulties for their identification in the field. Another challenge is detectability of species which are 
only aboveground for part of the year. Here, we demonstrate the application of recent genetic and genomic 
analyses (particularly Target Sequence Capture) to resolve orchid species complexes, and explore the 
resulting implications for policy and conservation management. For example, improved species delimitation 
can result in improvements in conservation management effectiveness, and hence return on investment for 
conservation practitioners. In addition, we demonstrate the potential of eDNA to address issues of 
detectability.



 

The influence of landscape context on the production of cultural 
ecosystem services 
Miss Kim Zoeller1, Dr Georgina  Gurney1, Professor Graeme Cumming1 

1ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, Australia 

IMPROVING THE INTEGRATION OF THE SOCIAL SCIENCES INTO RESEARCH FOR CONSERVATION CHALLENGES - 
Kim Zoeller - The influence of landscape context on the production of cultural ecosystem services, November 

23, 2021, 14:54 - 15:07 

Biography:  
I am a PhD student exploring cultural ecosystem services provided at different levels of ecological 
organisation. Prior to my PhD, I received a BSc in Biodiversity, Ecology and Evolution (2011), BSc (Honours) in 
Botany (2012), and MSc in Botany (2014). 

Recent efforts to apply sustainability concepts to entire landscapes have seen increasing interest in 
approaches that connect human-nature interactions with biophysical aspects of landscape change. One 
widely used approach for thinking about landscape sustainability is the ecosystem services framework, 
which focuses on the linkages between people and nature and specifically on the capacity of ecosystems to 
deliver essential benefits to people. Currently, however, it is unclear how people experience ecosystem 
benefits that are produced over multiple scales and levels of organization and which kinds of benefit 
depend primarily on interactions with individual organisms, populations, communities, ecosystems, or 
landscapes respectively. To this end, we used data from 293 birding routes and 101 different birders in 
South African National Parks to quantify the amount of variation in cultural ecosystem service provision by 
birds to birders that is due to landscape-level attributes. Biome, vegetation type, and variance in elevation 
significantly increased the percentage of variance explained in birder benefits from 57% to 65%, 
demonstrating that birder benefits are derived from multi-level (birds to ecosystems) and multi-scale (site 
to landscape) social and ecological interactions. These results suggest that landscape attributes influence 
people’s perceptions of cultural ecosystem service provision by individual species. Recognition of the 
complex, localised and inextricable linkage of cultural ecosystem services to biophysical attributes can 
improve our understanding of the landscape characteristics that affect the supply and demand of cultural 
ecosystem services and direct conservation priorities toward sustainable and inclusive landscape 
management.



 

Mammal responses to habitat structure in a fragmented and fire-prone 
landscape 
Mr Simeon Zylinski1, Dr Matthew Swan1, Dr Holly Sitters1 

1University of Melbourne, Creswick,  

OPEN FORUM: MAMMAL ECOLOGY - Simeon Zylinski - Mammal responses to habitat structure in a 
fragmented and fire-prone landscape, November 22, 2021, 17:24 - 17:36 

Biography:  
I'm a third-year PhD student, with a passion for understanding and helping to reverse the impacts of 
anthropogenic changes to our native landscapes. 

Land-cover and fire regime changes since European colonisation have reduced overall habitat availability 
and suitability for many native mammal species, especially woodland specialists. Habitat loss and altered 
fire regimes are key threats for many native species, but the interacting effect of these two threats remains 
unclear. Meanwhile, introduced and some native species are able to take advantage of these changes and 
have increased in abundance. 
 
Strong links between site occupancy and time since fire are relatively scarce in Australian mammals, instead 
responding more directly to habitat structure, which may or may not be related itself to time since fire. We 
use structural equation modelling to investigate these interactions and their relative importance, in the 
context of land cover composition in the fragmented Mount Lofty Ranges, SA. We also account for an 
introduced predator (red fox), identified as an additional threat for critical-weight-range mammals, 
especially where habitat suitability is reduced. 
 
Our results will help land managers understand the immediate and longer-term impacts of their fire 
management activities by teasing apart the direct and indirect effect of fire in a landscape with multiple 
threats to native biodiversity. 
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