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On behalf of the conference organising committee, we look forward 
to welcoming you to the 2021 SEALS Stuck-at-Home Symposium. 
With all the challenges we have faced this past year, our goal was to 
be able to bring everyone together (albeit virtually) to not only learn 
about the fantastic research taking place within the School, but to 
get to know each other a little more. Be sure to check out everyone’s 
bios. You never know - there may be someone that shares a similar 
interest! At the end of the day we hope you are able to take one or 
two things away from the conference that might help you with your 
research and career paths, and at the very least, had some fun! A big 
thank you to all involved for helping to make this years’ conference 
happen! 
 
 
Wishing everyone the very best. 
 
2021 SEALS Stuck-at-Home Symposium conference organising 
committee, 
 
Andrea Johansen, Meagan Powley, James Sanders, Tara Clark, 
Anastasia Dalziell, Li Bo, Phil Byrne 
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Conference Information  

We acknowledge that Country for 
Aboriginal peoples is an interconnected 
set of ancient and sophisticated 
relationships. The University of 
Wollongong spreads across many 
interrelated Aboriginal Countries that 
are bound by this sacred landscape, and 
intimate relationship with that 
landscape since creation. 

  
From Sydney to the Southern Highlands, 
to the South Coast. 

  
From fresh water to bitter water to salt. 
From city to urban to rural. 

  
 

The University of Wollongong acknowledges the custodianship of the Aboriginal peoples of this place 
and space that has kept alive the relationships between all living things.  
The University acknowledges the devastating impact of colonisation on our campuses’ footprint and 
commit ourselves to truth-telling, healing and education. 
 

Equity, Diversity and Inclusion 

We strive to be welcoming and supportive of all staff and students regardless of gender and sexual 
identity, ethnic and cultural background, disability, age, family/carer responsibilities, 
economic background, political affiliation, and religious belief. This commitment extends to all Faculty 
members: academic staff, professional staff, students and visitors. We commit to an ongoing culture of 
improvement, applying best practice, measuring and reflecting on our progress, active pursuit 
of internal feedback, and promotion of these values within our Schools, Faculty, and University. 
Working with staff and students from across the Faculty, the SMAH Equity, Diversity and Inclusion (EDI) 
Committee will develop initiatives to support these principles. Details will be added to this page as 
initiatives are developed and implemented. The Faculty of Science, Medicine and Health (SMAH) at the 
University of Wollongong values diversity and aims to be an equitable, diverse, and inclusive place to 
work and study. We embrace the University of Wollongong's commitment to principles of equity, 
diversity, and inclusion. We recognise that our continued excellence in research and education can only 
be achieved by attracting and retaining a diverse blend of staff and students.  

Associate Dean (Equity, Diversity and Inclusion) 
Assoc Prof Jenny Fisher 
Equity, Diversity and Inclusion Champion for SEALS 
Prof Anthony Dosseto 
Postgraduate Student EDI Working Group 
Noor Jarbou, Email: 
nsmj908@uowmail.edu.au  
Siobhan Heatwole, Email: 
sjh912@uowmail.edu.au  

Catheline Froehlich, 
Email: cymf988@uowmail.edu.au  
Gabrielle Phillips, Email: 
gp791@uowmail.edu.au  
Ashna Kumar, 
Email: aak472@uowmail.edu.au 
Tamer Al-ghraiybah, 
Email:  tamer@uow.edu.au 
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Prizes and Scoring  
Every attendee can vote for the most popular talk by Zoom polling at the end of each 
session. The winner of each session will go in a final poll at the end of the day and will be 
announced as People’s Choice First Year 10-minute presentation (AUD$100), and People’s 
Choice Senior year 3-minute presentation (AUD$100).  

Apart from the Popular Vote, there will be prizes for best first year 10-minute presentation 
and best senior year 3-minute presentation, to be judged by three academic scores per 
student. First prize in each category will receive AUD$100, the runner-up in each category 
will receive AUD$50.  

To make this scoring easy and feasible whilst following the presentations we have based the 
scoring on the following criteria.  Academics will score on a scale from 1 to 5 (1 being poor, 
5 being excellent).  

Presentation quality: well-rehearsed, good timing, confident, enthusiastic, stimulating 

Introduction: literature review, critical evaluation, knowledge gap, significance 

Aims: clearly articulated aims/hypothesis 

Methodology: comprehension of technology/experiment/approach performed 

Illustration: diagram, map, table, visual aids, structure, organisation 

Discussion/conclusion: summary of outcomes, valid conclusions, implications 

Questions: ability to answer questions 

Feedback  
Students have told us that getting feedback is a critical part of 2021 SEALS Stuck-at-home 
Conference. All student email addresses are in the abstract section if you would like to 
contact any of the speakers about their talk.  

Featured Speaker 
Please join Professor Kris French at 12:15 for a talk titled ‘10 tips to get through a PhD’. 
 

Kris French is a Professor in SEALS working in Conservation 
Biology.  Her work is empirical but broad, investigating both 
animals and plants and how they respond to disturbances. 
This has taken her to the arid regions to investigate 
pesticides, to the coasts and farms to study weed invasion, 
to the cities to investigate urban ecology.  Her focus is on 
providing knowledge that teases apart the mechanisms of 
impact of a range of disturbances and how to protect our 
threatened flora and fauna. 
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Room 1  
https://bit.ly/Stuck-at-home_Room1  
Password: SEALSRoom1  
Webinar ID: 852 1823 3829    

Room 2 
https://bit.ly/Stuck-at-home_Room_2  
Password: SEALSRoom2  
Webinar ID: 828 7082 7043 

8:15 Morning Yoga: Catheline Froehlich     
9:00 Welcome – Phil Byrne    

 Session 1   Session 2 

 
Host: Allison Broad 
Co-host: Andrea Johansen  

 Host: Kris Kumbier 
Co-host: Will Reynolds  

9:15 Dominique Kprokro 9:15 Courtney Hildebrant 
9:30 Alysha Johnson 9:30 Sara Walton 
9:45 Oxana Repina 9:45 Jeremy Day 

10:00 Hayden Golding 10:00 Michael Franklin 
10:05 Rauf Gul 10:05 Bridget Roberts 
10:10 Rahmadi Hidayat 10:10 Harriet Simpson-Southward 
10:15 Rosa Saktura 10:15 Laura Mogensen 

Break 
10:25 Session 3 - Welcome 10:40  Session 4 - Welcome 

 
Host: Siobhan Heatwole 
Co-host: Andrea Johansen  

Host: Tara Clark 
Co-host: Hamish Clarke 

10:30 Sophie Grunau 10:45 Shae Jones 
10:45 Rebecca Ryan 11:00 Meagan Powley 
11:00 Molly Turnbull 11:15 Ana Gracinin 
11:15 Ryan North 11:20 Suzzanne Gray 
11:30 Ariella Arzey 11:25 Martina Kadoic Balasko 
11:35 Shawn Lu 11:30 Allison Broad 
11:40 Kasih Norman 11:35 Sarah O'Hea Miller 
11:45 Corey O'Driscoll 11:35  
11:55 Session Highlighted Speakers     

 
 Host: Alison Haynes 
Co-host: Porni Mollick     

12:00 Kris Kumbier     
12:15 ‘10 tips to get through a PhD’   

Kris French 
12:30 Equity Diversity and Inclusion 

Catheline Froehlich     
Break 

13:55 Session 5 - Welcome  14:25  Session 6 - Welcome 

 

Host: Harriet Simpson-Southward 
Co-host Meagan Powley 

 

Host: Ariella Arzey 
Co-host: Porni Mollick 
Co-host: Kris Kumbier 

14:00 Brooke Conroy 14:30 Alexander Wall 
14:15 Vanessa Mailhammer 14:35 Anton Ferdianto Wahab 
14:30 Zac Nagel-Tynan 14:40 Fabian Boesl 
14:45 Sandra Koenigseder 14:45 Will Reynolds 
14:50 Susan John 14:50 Andrea Johansen 
14:55 Maria Paula Pérez-Peña 14:55 James Sanders 
15:00 Jhonathan Ramirez-Gamboa   
15:10 Session Panel discussion & Prizes   First Year 10 minute talks 

 
Host: Sandra Koenigseder 
Co-host: Meagan Powley  

Senior 3 minute talks 
Conference Administration 

15:15 Photo Prizes   Breaks 
15:30 Panel Discussion   Senior 10 minute talk 
16:15 Talks Prizes   Non-student presentations 
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Thank you to our 2021 SEALS Stuck-at-home Symposium panel, Please join them at 3:30pm  
 
Dr Bethany Hoye – Lecturer 
I’m currently a lecturer, ARC DECRA Fellow, and co-director of the 
Centre for Sustainable Ecosystem Solutions, where I study processes 
that influence microbial communities, pathogen transmission, and 
animal movements and migrations.  I completed my PhD in the 
Netherlands, and undertook post-docs in Colorado and Victoria before 
returning to Wollongong as a teaching/research academic in 2017. I 
love working in collaborative teams, where disparate backgrounds and 
skill sets come together to enable integrative insights into biological 
systems. I’m well acquainted with the “two body problem”, juggling 
part-time work and family responsibilities, and dealing with field 
projects that go awry!  
 
Dr Zenobia Jacobs – Professor 
My research interests are broad across the geosciences and archaeology 
and my expertise is in optical dating to establish reliable timelines for 
key events in human evolution. I started my academic life at the 
University of Stellenbosh in South Africa and my PhD at the University 
of Wales in 2004. So, I know all about being an international PhD 
student and its challenges and triumphs! After my PhD, I returned to 
South Africa where I took up a position in the Council for Science and 
Industrial Research (CSIR), similar to CSIRO, so have gained some 
valuable experience outside of academia. I commenced a postdoc at 
UOW in 2006 and never left. I have been successful in securing ARC fellowships, had a stint 
as HOS for the former SEALS and am currently a member of CABAH and CAS.  
 
Dr Sam Lin – Lecturer 
I am an archaeologists working on the evolution of human cultural 
behaviour. I specialise in the study of archaeological stone tools, and I 
am currently involved in field projects in China and Indonesia. I did my 
undergrad in NZ and my PhD in the US. After finishing my PhD in 2014, I 
did a one-year short postdoc in Germany. Before starting on my current 
position here in 2019, I worked on several fixed-term positions at UOW 
between 2016-2018. I have a young family with 2 kids aged 2 and 4.  
 
 
Dr Samuel Marx - Senior Lecturer 
Like many working in geoscience/environmental science, my work has 
been quite broad and I work across the fields of Geomorphology, 
Geochemistry, Atmospheric Science, and Quaternary Science. My work 
has ranged from examining modern atmospheric pollutant transport to 
ancient records of dust deposition. I have worked on blue-sky research 
as well as undertaking applied research with commercial and 
government agencies.  
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Dr Helen McGregor – Associate Professor 
I am a paleoclimatologist who has made substantial advances in 
understanding civilisation’s most serious threats: global climate change, 
El Niño-Southern Oscillation, and human-climate-environment impacts. I 
study the climate of the past to better understand present-day climate 
This research improves our ability to forecast climate change and 
addresses key questions on the origins of natural climate variations. I also 
have an active interest in climate science communication, including art-
science collaborative projects  
 
Mr Peran Bray – Benthic Ecologist, Australian Institute of Marine Science 
I am a benthic ecologist currently working for the Australian Institute of 
Marine Science's Long-term Monitoring Program, conducting and often 
leading coral reef surveys along the Great Barrier Reef. I also assist in 
developing new technologies and methods to survey reefs, including 3D 
photogrammetry and applications incorporating artificial intelligence. 
Prior to this, I completed a BSc Honours at the University of Queensland 
in 2016 and also worked in the IT and the construction industries.  
 
Dr Andrew Carroll – Senior Marine Ecologist, Geoscience Australia 
I am an Assistant Director (Marine and Antarctic Geoscience) and Senior 
Marine Ecologist at Geoscience Australia (GA), with research expertise in 
the management and conservation of marine biodiversity and the 
assessment of anthropogenic stressors on marine fauna. I completed a 
Bachelor of Applied Science (Hons) and a PhD at Southern Cross 
University (Australia) specialising in coral reproductive biology and larval 
ecology in French Polynesia. Since joining GA in 2012, I have applied my 
research and management expertise to address multiple government 
initiatives and strategic priorities as they relate to the management of 
Australia’s marine estate including national and international seabed 
mapping surveys and the delivery of national marine datasets through Australia’s National 
Environmental Scienc  e Programme (NESP) – Marine Biodiversity Hub, and other work 
programs at GA, including the AusSeabed initiative.  
 
Dr Catalina Reyes – Senior Program Manager, Great Barrier Reef 
Foundation. I am a marine ecologist and water quality specialist with 20 
years’ experience in research, climate change, and catchment 
management in the Caribbean and the Great Barrier Reef. I completed a 
PhD degree in Marine Science from The University of Queensland (UQ) in 
2014 investigating the effects of future climate scenarios on erosional 
and constructional processes in coral reef ecosystems. I also have a MSc 
degree in Biological Sciences from the University of Amsterdam (UvA) 
studying tropical reef fish ecology and molecular aspects of Caribbean 
coral species. I combine my knowledge of reef responses to natural and 
anthropogenic disturbances to provide strategic advice and management for projects and 
programs improving farming practices, reducing fertiliser use and adopting innovative 
technologies. 
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Title: Great Barrier Reef Coral Growth over the Holocene  
Name: Ariella Arzey 

Supervisors: Helen McGregor, Tara Clark, Jody Webster, Matt Fischer 

Degree / year of study: Doctor of Philosophy, 3rd Year  

Talk Type:3-min presentation  

Email: aka548@uowmail.edu.au 

Keywords: coral reefs, Porites, growth, Holocene 
 
Abstract: Our understanding of coral growth and the resilience of the Great Barrier Reef (GBR) is based on 
relatively recent studies where the reef was already influenced by anthropogenic-induced environmental 
stresses. Quantifying older Porites spp. growth characteristics can help assess the impact of recent 
environmental conditions and thus can help determine Porites spp. resilience to future environmental 
changes. Previous studies have assessed the growth characteristics of modern massive Porites spp. using 
gamma densitometry. This provides baseline data to characterise average growth characteristics of modern 
Porites spp., and the relationship of these characteristics with environmental factors such as sea surface 
temperature (SST). However, these methods have not previously been applied to fossil coral pieces. My 
study used gamma densitometry techniques to quantify the growth of massive Porites spp. coral from the 
GBR over the Holocene. I measured the density of 158 fossil coral pieces, with ages spanning from ~200 to 
8650 years before present (yBP), from 16 mid-shelf and outer-shelf reefs. A total of 778 years of annual data 
was obtained to characterise discrete periods of coral growth to compare with the previously established 
modern Porites spp. growth characteristics. Results indicate that the average annual density of fossil corals 
is significantly greater than that of modern corals. However, due to reduced extension rates, average coral 
calcification was significantly lower in the past, potentially due to environmental differences such as cooler 
SSTs. Previous findings of declines in coral calcification and density in the GBR over the past century are 
thought to be related to the declining saturation state of seawater aragonite and warming ocean. The initial 
results of my study imply that the potential resilience of Porites spp. corals into the future may already be 
more impaired than modern coral growth records would suggest. 
  

Biography:  
I am studying Porites spp. corals and the palaeoenvironment of the Great 
Barrier Reef over the Holocene to better understand the Reef’s past and 
future.  
I graduated from the University of Wollongong in 2010 with a Bachelor of 
Marine Science Honours, majoring in Geoscience and Ecology. I took a 
break from studying to work in a veterinary virology laboratory. I worked 
there for 8 years, specialising in virus isolation, before returning to study my 
longstanding passion of the marine environment.  
My lockdown hobbies have included gardening, long walks with my dog, 
and dreaming of returning to working in the lab.  
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Title: Anchor scour on mesophotic rocky reefs associated with shipping will 
accelerate the loss of critical animal forests 
Name: Allison Broad 

Supervisor(s): Andy Davis, Matthew Rees & Marian Wong 

Degree / year of study: PhD Candidate – 4th Year 

Talk Type: 3 minute presentation  

Email:  allisonb@uow.edu.au 

Keywords: Shipping, rocky reef, habitat degradation, rock fracture, habitat loss 
 
Abstract: Mesophotic rocky reefs are stable environments for animal forests to establish and grow. These 
systems, largely characterised by sponges, ahermatypic corals and other sessile invertebrates, provide 
essential food resources, habitat refugia and ecosystem services for a range of economically and 
ecologically important taxa.  
Anchor scour from shipping is listed as a threat to the marine estate globally (Broad et al. 2020) and will 
accelerate the loss of animal forests on reefs if not mitigated. Increases in world trade and uncertainty 
arising from global crises pose a poorly characterised threat to critical marine habitats essential for ocean 
health.We quantified the relative abundance of animal forests in recently anchored locations within an 
existing anchor roadstead and compared these to ‘anchor-free’ reefs to assess the impacts of this 
disturbance to biota on temperate mesophotic reefs. We examined 9 morphospecies from 3 phyla to 
determine biota most at risk. Our analysis revealed striking impacts to the animal forests exposed to 
anchoring with declines in relative abundance up to six-fold compared to those that were anchor-free. Six 
of the 9 morphospecies exhibited a negative response to anchoring, with two morphospecies exhibiting 
increased abundances at anchored sites and one showing no difference between treatments. The destruction 
of animal forests on temperate mesophotic reefs requires urgent management. Our research indicates that 
anchoring in an unregulated manner is unsustainable. Immediate actions that exclude areas of high 
conservation value from anchoring will ameliorate impacts and should provide positive outcomes for the 
future. 
  
References  
Broad A, Rees MJ, Davis AR. (2020) Anchor and chain scour as disturbance agents in benthic environments: trends in 
the literature and charting a course to more sustainable boating and shipping. Mar Pollut Bull.111683. doi: 
10.1016/j.marpolbul.2020.111683 
 

Biography: 	
Allison is a mother of three energetic kids and a native of Greater 
Sydney, currently residing in Woonona. Her work focuses primarily on 
temperate rocky reefs, their biota and the impacts to them from anchor 
scour from 
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Title: Using ERA5 data to constrain climate change in tropical Australasia over 
the past 40 years 

Name: Fabian Boesl 

Supervisor(s): Tim Cohen, Sam Marx, Richard G. Roberts 

Degree / year of study: PhD, 4th year  

Talk Type: 3 min presentation  

Email: fmb694@uowmail.edu.au 

Keywords: Climate change, tropical Australasia, Anthropocene, ERA5 
 
Abstract: Modern humans have impacted Earth to such an extent that 70–95% of the entire land surface is 
considered as modified (BRADSHAW et al, 2021; KENNEDY et al., 2020). In addition, humanity still relies 
strongly on fossil fuel energy and a sustainable reduction in greenhouse gas emissions is needed to avoid a 
climate catastrophe. Such changes are not in sight as of 2021. This has large implications for the Earth’s 
ecosystems and climate, and is therefore progressively impacting people’s livelihoods all across the globe 
(IPCC, 2021). 
Satellites are measuring climate and surface characteristics on a larger scale since the 1970s and since then 
more remote sensing datasets have become available to study interactions between modern societies, the 
biosphere and the atmosphere. While satellite data has improved modelling of weather forecasts enormously, 
it is also very useful to analyze historical climate change. One of the most extensive global datasets 
combining a large amount of measurements is ERA5 produced by the European Centre for Medium-Range 
Weather Forecasts (ECMWF). 
In my PhD project I am using this data to study climate change in tropical Australasia over the past 70 years. 
I am using wind, precipitation, evaporation, pressure, temperature and vegetation data sets to study the impact 
of global warming in tropical Australasia, particularly in the key area influenced by the intertropical 
convergence zone (ITCZ) and the Indo-Pacific Warm Pool (IPWP). I will then integrate the more recent 
records with longer-term sedimentary archives that record change over the last millennia. 
 
References: 
 
Bradshaw, C.J.A., Ehrlich, P.R., Beattie, A., Ceballos, G., Crist, E., Diamond, J., Dirzo, R., Ehrlich, A.H., Harte, J., 
Harte, M.E., Pyke, G., Raven, P.H., Ripple, W.J., Saltré, F., Turnbull, C., Wackernagel, M., Blumstein, D., 2021. 
Underestimating the Challenges of Avoiding a Ghastly Future. Front. Conserv. Sci. 1:615419. DOI: 
https://doi.org/10.3389/fcosc.2020.615419 
Kennedy, C.M.J., Oakleaf, J.R., Theobald, D.M., Baruch-Mordo, S., Kiesecker, J., 2020. Global Human 
Modifications of Terrestrial Systems. Palisades, NY: NASA Socioeconomic Data and Applications Center (SEDAC). 
DOI: https://doi.org/10.7927/edbc-3z60Masson-Delmotte, V., P. Zhai, A. Pirani, S.L., Connors, C. Péan, S. Berger, 
N. Caud, Y. Chen, L. Goldfarb, M.I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R., Matthews, T.K. Maycock, T. 
Waterfield, O. Yelekçi, R. Yu, and B. Zhou (eds.), 2021. IPCC, 2021: Climate Change 2021: The Physical Science 
Basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate 
Change. Cambridge University Press. In Press. 

 
Biography: I did a BSc in geography and MSc in physical geography at the 
University of Cologne, Germany with a focus on coastal geomorphology 
and geoarchaeology. In addition to my studies, I have worked as a research 
assistant taking sedimentological samples and analyzing their properties in 
various archaeological and geological settings, for example in Italy, 
Morocco, Turkey and the Philippines. To date, I am affiliated with SEALS 
doing a PhD in Quaternary sciences looking at a dynamic climate in the 
Holocene and the Anthropocene in tropical Australasia. 
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Title: Measuring, mapping, and modelling mangrove sustainability on the 
Australian coast. 
Name: Brooke Conroy  

Supervisor(s): A/Prof Kerrylee Rogers, Dr Jeffrey Kelleway, A/Prof Sarah Hamylton and Prof Colin 
Woodroffe 

Degree / year of study: Doctor of Philosophy, 1st year (~ 2 months in) 

Talk Type: 10-min presentation  

Email: bc715@uowmail.edu.au 

Keywords: mangrove forests, sea-level rise, remote sensing, blue carbon, wetlands 

Abstract: Mangrove forests are vulnerable to environmental change imposed by sea-level rise (SLR) as their 
geomorphology is governed by environmental factors (e.g., tides, fluvial, climatic factors). Mangrove 
zonation is influenced by edaphic conditions created by inundation. SLR poses a significant threat to 
mangrove forest extent and distribution, and the ecosystem services they support such as coastal protection, 
nursery grounds/habitat, and their role in sequestering carbon from the atmosphere. SLR is the primary 
process influencing landward incursion of inundation and expansion of mangroves. Alternatively, seaward 
expansion of mangroves and in some instances, retreat of mangrove shorelines can occur due to variations 
in hydrodynamic-substrate conditions. Mapping the spatial and temporal distribution of mangrove forests is 
crucial for understanding the controls on their distribution and biomass. From a geographical perspective, 
this will entail consideration of both the lateral distribution of mangrove zones and associated ecosystems 
across coastal floodplains, and their vertical distribution in the tidal frame or with respect to elevation. So 
far, this approach has been lacking. This research aims to produce updated lateral extent maps of mangrove 
forests across a range of environments and bioregions in Australia using Digital Earth Australia’s 
Landsat/Sentinel archive and high-resolution aerial imagery. Leveraging geomorphological metrics derived 
from airborne Light Detection and Ranging (LiDAR), novel insights of the geography of Australian 
mangroves, the vertical distribution of vegetation zones and the influence of inundation zonation on 
mangrove forests will be described. Spatial models of wetland inundation characteristics will indicate the 
ecological/geomorphological factors influencing mangrove distribution. Using time-series data, these results 
will characterise the response of mangrove forests to environmental change, and thus can inform future 
modelling and management initiatives concerned with the impact of SLR on wetland communities.  

 
Biography: I have recently started a PhD on mangrove sustainability on the 
Australian coast. Coastal wetlands have become my primary research interest, 
completing Honours at UOW in 2021, assessing the structure of coastal 
forests. I spent six-months abroad at the University of Colorado and 
completed a short-course in Indonesia throughout my degree (International 
BSc). I grew up on the mid-north coast and have always loved the coast, 
surfing, hiking and the outdoors!  
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Title: Understanding How Skull Morphology and Genetics of Invasive Foxes, 
Vulpes Vulpes in Australia Varies in Response to Differing Biomes 

Name: Ryan Dallas 

Supervisor(s): Dr Katarina Mikac and A/Prof Sibylle Schwab 

Degree / year of study: Doctor of Philosophy/1st year  

Talk Type: 1st year RPR, 10-min presentation  

Email: rkkd944@uowmail.edu.au 

Keywords: Vulpes vulpes, red fox, geometric morphometrics, genetics, photogrammetry. 
 
Abstract: Since their introduction in the mid-19th century, the population of the red fox (Vulpes vulpes) has 
grown to approximately 7 million and spread across the majority of mainland Australia. As foxes actively 
hunt prey within the critical weight range (35g - 5.5kg), they have become one of the most prominent key 
threatening processes responsible for the decline and extinction of numerous native Australian species. This 
study aims to increase knowledge toward fox biology, by using both geometric morphometrics (GMM) and 
genetic studies, to shed light on how and why this species is so successful, and ultimately aid in the smarter 
control of foxes. This study will use GMM which over the past two decades has become an industry standard 
when analysing and comparing the variation of biological features across individuals and populations. Many 
technical approaches to 3D digitization of skulls for GMM have been considered including laser or light 
scanning, photogrammetry, CT scans and MRI. After initial testing I have found that these methods were 
either overly expensive or impractical for use because they were not portable. Conversely, photogrammetry 
was relatively inexpensive and portable with superior detail when digitally rendered, compared to other 
logistically feasible methods. Therefore, in my study I will use advanced ultra-close photogrammetry 
techniques to undertake the digitalization of fox skulls, from varying biomes within Australia, to which 
GMM analysis will then be applied. The aim is to determine whether there are differences between the skull 
morphology of foxes using modern samples from different biomes as well as historical samples to establish 
if there have been any short-term changes in the size and shape of the skull. Additionally, genetic testing, 
using SNPs, will be done on the fox samples to determine relatedness as well as the presence of particular 
genetic markers that have been shown to be present in different behavioural phenotypes of red fox studies 
overseas. The findings from this study will be used to inform the adaptive management framework for fox 
control involving baiting and shooting practises. 
 

Biography: I am 31yrs old, and as a Leo, I am often considered generous and 
big hearted. But watch out! when Mercury is in retrograde my stubborn side 
comes out! I am an Ecologist who likes foxes, but I also like the conservation 
of native Australian species. This leaves me with a good old fashioned mental 
conundrum, therefore, I do not like foxes? 
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Title: Food web Dynamics of Urchin Barrens: Who’s in control? 
Name: Jeremy Day 

   

Degree / year of study: Times New Roman, Font 10, Italic  

Talk Type: e.g., 1st year RPR, 3-min presentation, 10-min presentation, etc.  

Email: Times New Roman, Font 10, Italic 

Keywords: Times New Roman, Font 11, up to 5 keywords 
 
Abstract:  
Lobsters are urchin predators, and in recent years ensuring their populations in Marine Parks has elicited 
control of urchin barrens areas in Tasmania, New Zealand, and Japan. This raises questions about lobsters as 
urchin predators in NSW, since here the common lobster species Sagmariasus verreauxi (Eastern Rock 
Lobster) is abundant yet the barrens-forming sea urchin Centrostephanus rodgersii (Long Spined Urchin) is 
widespread. My recent work has shown through Gut Contents Analysis (GCA) that urchins might not be an 
important part of lobster diets, which provides a partial explanation. However, since lobsters often avoid 
eating the identifying urchin spines, more work using advanced methods of analysis is now needed to 
determine the utility of S. verreauxi to control urchins, and Stable Isotope Analysis (SIA) presents an 
opportunity for this. Importantly, other urchin predators like Acherodus viridis (Eastern Blue Groper), 
Pagrus auruatus (Pink Snapper) and Heterodontus portusjacksonii (Port Jackson Shark) are abundant and 
co-occur with S. verreauxi, but like lobsters the importance of urchins in their diets is not known. My HDR 
work now seeks to quantify the contributions of different predators to the control of urchins and urchin 
barrens in NSW to, for the first time, determine “Who is in control?”. 
  
References (if any) 
Day, J.K., Knott, N.A., Swadling, D.S. and Ayre, D.J., 2021. Dietary analysis and mesocosm feeding trials confirm the 
eastern rock lobster (Sagmariasus verreauxi) as a generalist predator that can avoid ingesting urchin spines during 
feeding. Marine and Freshwater Research. 
 

Biography: I completed my undergrad in marine bio at JCU in 2017, after 
which I spent some time in industry in various research and commercial roles 
as a diver and skipper. I undertook an Honors year at UOW in 2019/2020 
which entailed a novel assessment of Sagmariasus verreauxi (Eastern Rock 
Lobster) as an urchin predator, where I looked at lobster guts and developed 
a new approach for testing lobster feeding on urchins in the field, with some 
results that challenge the current understanding of lobsters as predators. This 
work has continued into my HDR research at the University of Newcastle, 
where I am using stable isotopes and feeding trials to investigate urchin 
barrens predator food webs. 

 

  

 
 

Supervisor(s): Ayre, David
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Title: Relative mobility and avian responses to forest fire history  
Name: Michael Franklin 

Supervisors: Ross Bradstock, Richard Major (Australian Museum), and Owen Price. 

Degree / year of study: PhD, 3rd year.  

Talk Type: 3-min presentation.  

Email:  mjmf080@uowmail.edu.au 

Keywords: Bird movements, fire frequency, long-unburnt, migratory, nomadic 
 
Abstract: Wildfires are predicted to become more frequent in forests around the globe under climate change, 
contributing to reductions in the amount of long-unburnt forest in landscapes. Species that are averse to the 
direct and/or indirect effects of frequent fire may be negatively impacted, particularly those with limited 
ability to move in and beyond fire-affected forests. Birds are mobile organisms, but the capacity and 
propensity to move varies among species. We explored avian mobility as a mechanism that may support 
species persistence under increased forest fire frequency, with species allocated to movement groups 
according to whether they were exclusively sedentary, migratory or nomadic. Our aim was to determine 
whether avian movement groups have similar patterns of occurrence in relation to fire frequency at the patch 
(site) scale, and the presence/absence of long-unburnt forest in the surrounding landscape. Birds were 
surveyed using acoustic recorders in mid-successional dry sclerophyll forest sites on the Blue Mountains and 
Newnes Plateau, south-eastern Australia. A Bayesian multispecies occupancy model was used to estimate 
the probability of occurrence of movement groups and species in relation to fire frequency and long-unburnt 
forest. The migratory group was more likely to occur where long-unburnt forest was present in the 
surrounding landscape. No other strong responses to fire were detected at the movement group level, 
although similar responses among species with matching habitat requirements were detected within groups. 
The presence of long-unburnt forest was more influential than fire frequency on species occurrence. Most of 
the 20% of 74 total species that showed strong responses to one or both fire predictors were relatively mobile 
(migratory, nomadic). Species-level responses to long-unburnt forest were all positive and were dominated 
by migrants. Relative mobility enables birds to occupy their preferred fire-affected habitat, which for many 
includes long-unburnt forest in the landscape. 
 

Biography: I’m a PhD student investigating the fire ecology of forest birds 
with the Centre for Environmental Risk Management of Bushfires, SEALS, 
UOW.  
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Title: Reconstructing Holocene Sea Level from Tectonically Stable, Far Field 
Coasts is Crucial but Challenging  
Name: Hayden J Golding 
Supervisor(s): Dr Amy J Dougherty, A/Prof Kerrylee Rogers, Prof Colin Murray-Wallace 

Degree / year of study: Doctor of Philosophy, 2nd Year  
Talk Type: 3-min presentation 
Email: hjg871@uowmail.edu.au 

Keywords: Sea level, Holocene, SE Australia, far-field, highstand 

Abstract: Global mean sea-level rise (GMSLR) is increasing the threat of inundation for many of our coastal 
communities and cities around the world, and the impacts will be spatially and temporally complex. Accurate 
projections of sea-level rise depend on models that consider past climatic, tectonic, and isostatic responses 
to the transfer of water between the cryosphere and ocean. Records of relative sea-level from tectonically 
stable, far-field regions have the potential to improve understanding of past meltwater contributions to 
GMSLR, informing on models. However, these key regions remain under-represented within the global atlas 
of postglacial sea-levels (e.g., Australia). Despite decades of research from southeast Australia, considerable 
uncertainty surrounds whether Holocene sea-level stabilised at present levels or attained a highstand. This 
study aims to update the mid- to late-Holocene sea-level curve for southeast Australia by incorporating 
recently published data, as well as re-calibrating and re-analysing previously synthesised sea-level proxies 
using protocols from the global sea-level atlas. The number of points used for previous reconstructions has 
increased twofold, expanding the lower limit of the pre-existing range (+0.5m) down to contemporary sea 
level. This new reconstruction primarily aligns with the previous envelope that extends up to a maximum 
highstand of ~2m between ~8 to 2ka followed by a gradual fall to present. Merging disparate and imperfect 
datasets diffuses the ability to accurately interpret sea-level change. To refine this sea-level reconstruction, 
each proxy used is objectively critiqued and data with high uncertainties eliminated to produce a curve of 
higher confidence with a more precise envelope. With 75% of the points removed the curve is reduced to 
two main proxies, mangrove deposits that capture sea-level rise and tubeworm encrustations that document 
a fall. Together these proxies exhibit a highstand of ~1.8m between 7 to 4.5ka, indicating prolonged 
meltwater contributions in the mid- to late- Holocene. This is incongruous with current regional models. The 
preservation of these optimal proxies is sparse, inhibiting the construction of curves and data-driven models 
in other far-field regions that capture subtle variations in relative sea-level highstands.  

Biography: I graduated in 2019 with a Bachelor of Science (Honours) 
in Physical Geography and Environmental Geoscience and am 
currently a 2nd year PhD candidate. I have a broad interest in 
environmental science and geomorphology and my research involves 
studying past coastal behaviour at various timescales (decades to 
millennia) to understand potential future impacts of anthropogenic 
climate change. 
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Title: Camera traps reveal overlap and seasonal variation in the diel activity of 
arboreal and semi-arboreal mammals 

Name: Ana Gracanin  

Supervisor(s): Katarina Mikac, Todd Minchinton  

Degree / year of study: PhD Candidate, 2019  

Talk Type: 3 Minute Presentation   

Email: ag982@uowmail.edu.au  

Keywords: tree-dwelling, diel activity, season, small mammal, interference competition 
 
Abstract: This study aimed to investigate seasonal variation in the activity of arboreal and semi-arboreal 
mammals and investigate their overlap in temporal activity, as well temporal shifts in activity because of 
interference competition. In our camera trapping study in a fragmented landscape in south-eastern Australia, 
a total of ten arboreal and semi-arboreal species were found, with 35,671 independent observations recorded 
over 6,570 camera trap nights. All species were found to be nocturnal however a notable number of daytime 
observations were made for several species (i.e. brown antechinus, Antechinus stuartii, sugar glider, Petaurus 
breviceps; bush rat, Rattus fuscipes, brown rat, Rattus norvegicus). Seasonal variations in diel activity were 
observed through an increase in crepuscular activity in spring and summer for antechinus, sugar gliders, 
brown rats, brushtail possums, Trichosurus vulpecula and ringtail possums, Pseudocheirus peregrinus. Diel 
activity overlap between species was high, that is 26/28 species comparisons had overlap coefficients 
(Δ) > 0.75. The species pair with the least amount of overlap was between southern bobucks, Trichosurus 
cunninghami and brown antechinus (Δ4 = 0.66). The species pair with the most overlap was between the 
native sugar gliders and introduced brown rat (Δ4 = 0.93). When comparing the activity of sugar gliders in 
sites with low- and high-density brown rats, sugar gliders appear to shift their activity relative to the brown 
rats. Similarly, antagonistic behaviours were also observed between antechinus and sugar gliders, and when 
comparing low- and high-density sugar glider sites, antechinus had a shift in activity. Our work provides 
some of the first quantification of temporal patterns for several of the species in this study, and the first for a 
community of arboreal and semi-arboreal mammals. Our results indicate that some shifts in behaviour are 
potentially occurring in response to interference competition, allowing for coexistence by means of temporal 
partitioning. 

 
Biography: My PhD is focuses on the ecology of arboreal marsupials in a 
fragmented landscape. The aim is to identify what strategies can be 
implemented to effectively conserve populations threatened by habitat 
fragmentation. I use a variety of survey methods including live trapping, 
camera trapping, spotlighting and tree climbing to study a range of species. I 
work on threatened species such as the greater glider and spotted-tailed quoll.  
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Title: Investigating remnant canopy cover and dairy production during a decade 
of drought 
Name: Suzzanne Gray 

Supervisor(s): Professor Kristine French; Associate Professor Laurie Chisholm; Dr Michael Ashcroft 

Degree / year of study: 2nd year PhD candidiate 

Talk Type: 3-min presentation  

Email: seg344@uowmail.edu.au 

Keywords: ‘Dairy’; ‘woodlands cover’; ‘ecosystem services’; ‘drought’; ‘forest’ 
Abstract:  
Worldwide losses of biodiversity are driving investigations into beneficial interactions of woodlands with 
agriculture, called ecosystem services. Statistical modelling using a long-term dairy dataset 2010-2020 from 
New South Wales farms allowed the influence of native tree cover on dairy outputs to be assessed when 
competition for water was extreme. This decade included eight years of drought. Modelling of dairy data 
supported the concepts found elsewhere, that trees in warm climate landscapes have a beneficial effect on 
bovine enterprise, particularly when cover exceeds 15% of farm area. Three response variables were used, 
based on Litres of milk produced per cow; annually; averaged over the decade; and, averaged per grazed 
hectare. Regression analysis (R2) showed that native tree cover had a small, statistically significant effect for 
all response variables (P<0.001). A positive influence was found between 18 and 65% cover, with a 
maximum increase of 150L per cow per annum, at 40% cover. The highest correlation (R2) 35.8% was found 
for models which included percentage cover of woodland or forest with climate co-predictors of rainfall and 
maximum daily temperature. This suite of co-predictors collectively accounted for more than 1/3 of the 
variation in output and all were significant within 99.9% confidence limits. Nutrition likely accounted for 
the remaining 65%. Maximum temperature had the most influence, with a significant drop in Litres produced 
per cow when maximums were above 26oC. Rainfall was the second-most influential, then woodland, which 
alone accounted for 7% of the variation in milk production per cow. Dairy farms from coastal, cool-
temperate, to sub-tropical, to semi-arid, inland dairies, were positively influenced when native woodlands or 
forest reached a threshold of 18% cover during a decade of drought. 
 

Biography: I grew up in the bush, identifying plants and 
insects from a young age, caring for animals, swimming, 
sailing and growing food. My previous work has mainly been 
in rural Australia, investigating environmental health, land 
management, soil and water-related issues; plus teaching 
science and biology. I’m currently researching agriculture 
that incorporates woodland biodiversity, investigating 
relationships with soil health and bovine production. 
  

 

17



 

 

Title: Climate extremes recorded in playa lakes across continental Australia 
over the last Millenia 

Name: Sophie Grunau 

Supervisor(s): Prof. Timothy Cohen, Prof. Helen McGregor 

Degree / year of study: PhD First Year  

Talk Type: 10-min presentation 

Email: lsg142@uowmail.edu.au 

Keywords: palaeoenvironmental proxies, palaeoclimate modelling, ephemeral lakes, climate extremes 
 
Abstract: The United Nations Framework Convention on Climate Change recognised climate change as an 
urgent threat in the Paris Agreement, calling for mitigation and adaptation measures. To successfully 
implement such measures, accurate predictions of future climates by climate models, especially climate 
extremes, and their landscape responses are essential. However, climate models for Australia still involve 
high uncertainty, attributed to the limited palaeo data available for the Southern Hemisphere. This uncertainty 
makes it difficult to predict climate extremes and landscape responses Australia might face due to global 
warming. This project tackles the gap in scientific knowledge on the spatial and temporal scale of climate 
extremes by utilising palaeoenvironmental evidence collected from various ephemeral lakes across the 
country. The episodic filling and dry out events of ephemeral lakes are strongly linked to rainfall regimes 
and thereby Australia’s high susceptibility to extreme climate variability. While previous studies have 
focused on high temporal resolution at specific locations the large spatial scale of this project enables the 
analysis of spatial variability of exceptionally wet periods and their timing, magnitude, and trend over the 
last thousand years. This timeframe allows the comparison of frequency and magnitude to inter-annual and 
spatial variability and thus will improve the understanding of climate patterns across Australia. The 
palaeoenvironmental record in combination with model simulations further enables analysis of landscape 
responses to identify climate thresholds and the impact of local and global drivers on extremes. Ultimately, 
by comparing the collected data against global climate simulations and other proxy data, model uncertainty 
can be reduced through observational constraint and future predictions of climate extremes and landscape 
responses can be improved. 

  
Biography: I did my undergrad in Environmental Sciences at the BTU Cottbus 
with a thesis on climate characteristics of Northern Germany under different 
RCP scenarios. I then moved to Leeds to complete a MRes in Climate and 
Atmospheric Science. My dissertation looked at reducing uncertainty associated 
with comparing point measurements of aerosol microphysics with model 
outputs. Overall, I am interested in the comparison of observations with climate 
models to constrain model uncertainties and the impact these uncertainties have 
on future landscape responses. In my free time I like to travel, go hiking, and try 
all the vegetarian food I can find. 
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Title: Quaternary evolution of the incised valley fill successions of the Hunter 
Valley, New South Wales, in response to sea level and climate changes.  
 
Name: Rauf Gul 

Supervisor(s): Professor Colin V. Murray-Wallace and Associate Professor Ron Boyd 

Degree / year of study: Doctor of Philosophy (Earth and Environmental sciences)/ 2nd year 

Talk Type: 2nd  year RPR, 3-min presentation,  

Email: rg715@uowmail.edu.au 

Keywords: Quaternary geochronology, incised valley system, amino acid racemization, Quaternary Sea-level 
changes, petrophysical data, sequence stratigraphy, basin 
evolution. 
 
Abstract: This research project, based in the Hunter River Valley of New South Wales, investigates the 
evolution of the incised valley fill successions in response to sea level and climate changes. This project aims 
to derive a depositional facies model for the Hunter Valley system, formed by a fluvial incision in association 
with sea level and climate changes. The Hunter Valley, located on the Cainozoic Eastern Australian passive 
margin, contains a complex stratigraphic architecture that has been investigated using active and passive 
seismic, gravity, gamma-ray, resistivity, rotary and sonic coring as well as multiple dating techniques (previous 
work). The valley is around 90 m deep and 30 km wide at the current shoreline. It has been filled by Tertiary 
and Quaternary marine, estuarine and fluvial sediments including shelf, shoreline, tidal delta, bay-head delta, 
estuarine central basin, fluvial channel and floodplain settings. Continuous rotary coring of boreholes data 
enabled stratigraphic units to be determined, geophysical data helped to construct depositional systems and 
related electro-facies and samples extracted for dating, yielding ages from present day to around 240,000 years 
BP. The oldest sediments in the valley are of Tertiary age. The valley-fill follows the models of Dalrymple, 
Boyd and Zaitlin (1994) and these models were used to predict facies geometry and character away from cored 
boreholes providing detailed information on sequence stratigraphy of the incised Hunter Valley fill.  
 

Biography:  
Given name: Rauf 
Surname: Gul 
Course: Doctor of Philosophy (Earth and Environmental sciences)/ 2nd year 
School: School of Earth, Atmospheric & Life Sciences  
Faculty: Faculty of Science, 
Medicine and Health 
Institution: University of Wollongong, NSW 2522 Australia 
Talk Type: 2nd year RPR, 3-min presentation 
Email: rg715@uowmail.edu.au 
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Title: Further evidence of reworked sediments on beaches of Southeast of 
southern Australia based on amino acid racemization 

Name: Rahmadi Hidayat 

Supervisor(s): Colin Murray-Wallace, Colin Woodroffe 

Degree / year of study: PhD (Integrated) / 2018  

Talk Type: 3-min presentation 

Email: rh761@uowmail.edu.au 

Keywords: reworked sediments, modern beach, amino acid racemization 
 
Abstract: The skeletal sediment provenance of beaches along the Southeast of southern Australia is 
geologically complex, situated between rapid coastal erosion of Pleistocene coastal barriers (Bridgewater 
Formation) and the more recent carbonate platform of Bonney and Lacepede Shelves. Since both are 
originated from similar cool-water carbonate factories, determining and counting diagnostic marine biotas 
could not be performed to understand the degree of reworked skeletal sediments in contributing present-day 
beach sands. This study applies amino acid racemization (AAR) as the primary geochronological tool, 
focusing on the biomolecular level of specific cool-water fauna, Lamellodiscorbis dimidiatus. The 
fundamental idea is that all skeletal sediments, including foraminifers, undergo inter-conversion from fully 
left-handed (L) amino acid structure to its right-handed (D) form through time. The higher D/L ratio 
corresponds to the older age of sediments, thus defined as a reworked cluster. The result from 343 
foraminifers shows that a significant fraction of tests (<70%) has unusually higher D/L ratios, similar to those 
in the Pleistocene coastal barrier, suggesting that reworked sediments from the barrier contribute more than 
carbonate factory from recent marine shelves to the deposition of present-day beaches. Thus, it indicates the 
“cannibalistic” nature of sedimentation where recently deposited beaches are dominantly sourced from the 
recycling process of much older skeletal sediments from the Pleistocene coastal barrier. 
  

Biography: I come from Yogyakarta, Indonesia, which is a well-known city 
to have one of the largest Buddhist temples, Borobudur, and also one of the 
most active volcanoes, Mount Merapi. I am always interested in Earth 
sciences, mainly sedimentology and stratigraphy. Currently, I work as a 
junior lecturer at Geological Engineering Department, Universitas Gadjah 
Mada, Indonesia.  
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Title: Effect of Coral Complexity and Architecture on the Evolution of Sociality 
in Coral Dwelling Fishes 

Name: Courtney Hildebrandt 
Supervisor(s): Dr Marian Wong 

Degree / year of study: 1st year in a Doctor of Philosophy (Science) 
Talk Type: 10-min presentation for 1st years  
Email:  cah832@uowmail.edu.au 
 
Keywords: coral architecture, coral goby, sociality, 3D photogrammetry, habitat complexity, group 
behaviour.  
 
Abstract:  
Habitat complexity is often described at the physical three-dimensional surface and how it interacts with the 
surrounding biota. It is known to influence habitat and organism functioning both directly and indirectly, 
including biodiversity and changes to interactions between organisms. Coral reefs are an inherently complex 
ecosystem that has existed in their current state since the Triassic period. The scleractinian corals that are the 
foundation of the reefs are themselves quite complex in architecture and act as a habitat in isolation for small 
organisms, such as coral gobies. Due to the close relationship coral gobies have with their coral homes, they 
make the ideal study system for investigating the relationship between complexity and sociality. Three-
dimensional photogrammetry is a useful technique in order to accurately digitise and measure the 
architectural complexity of the coral habitat and so will be used extensively throughout the research. The 
first component of the study has involved analysing coral photos to deduce the main contributors to 
complexity from the coral architecture to develop the 3D model. From there, four main research methods are 
planned: 1) in-situ observations at One Tree Island of coral complexity and coral goby sociality where photos 
of corals will be collected for the formation of 3D models and will be paired with recorded group data on the 
gobies inhabiting each colony, 2) binary choice experiments where coral gobies will be given a choice of 
two different 3D printed ecofriendly coral models and will be progressively added to monitor group 
behaviours in lab based experiments up at One Tree Island, 3) a database of coral photos with the associated 
coral goby group data will be digitally analysed to investigate the influence pre- and post-cyclone impact at 
Lizard Island, and 4) investigating the seascape complexity influence on the group behaviour of coral gobies 
recorded at One Tree Island. 

 
Biography:  
I’m originally from Sydney but have been living in Wollongong 
since the start of my Honours in 2020. I have always had a passion 
for the ocean and the marine world, which led me to my Bachelor’s 
in Marine Science (Honours) (Dean’s Scholar) at UOW.  
I have been lucky enough to visit the Great Barrier Reef numerous 
times, and numerous Pacific Island reefs, which reinforced my love 
of the ocean and coral reefs!  
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Title: Sphagnum response to Australian and New Zealand dust 

Name: Andrea Johansen 

Supervisor(s): Sam Marx, Sharon Robinson, Krystyna Saunders (ANSTO), Nicola Stromsoe (CDU) 

Degree / year of study: PhD, 2nd year  

Talk Type: 3-minutes 

Email:  anj180@uowmail.edu.au 

Keywords: atmospheric dust, sphagnum, ombrotrophic peats, chlorophyll fluorescence 
 
Abstract: Atmospheric dust influences key climate processes such as radiative forcing and precipitation 
patterns. At the same time, dust emissions, entrainment and transport are sensitive to climate variables such 
as aridity and wind patterns. These interactions make dust flux driven by climate change a dynamic player 
in biogeochemical systems, especially in systems that receive mineral input exclusively from the atmosphere, 
such as ombrotrophic (rainfed) peat. Ombrotrophic peats are isolated from local hydrology and receive their 
nutrients only from rainfall and wind-blown materials, which makes them, in many cases, valuable palaeo-
dust archives. Peatlands also critical carbon stores that are threatened by climate change and anthropogenic 
pressures. There are gaps, however, in our understanding of how dust nourishes peat. 
 
This part of my project seeks to better understand the biogeochemical effects of dust-fall on peat by growing 
peat samples in the laboratory and feeding them dust from either Australia or New Zealand. Dust from the 
highly weathered Lake Eyre or Murray-Darling River regions in Australia may have a different nutrient 
profile and biogeochemical effect on peat than dust from the freshly exposed rocks of the New Zealand 
glacial region. These regions supply dust to the Southern Ocean, which acts as a significant carbon sink.  
 
Over five months, Australian or New Zealand dust has been fed to Sphagnum cristatum peat plants kept in 
controlled temperature and light chambers in the Moss Lab at UOW. Presented here are data collected by 
chlorophyll fluorescence, which measures how efficiently light is being used for photosynthesis and is an 
indicator of plant response to stressors. 
 

Biography: Andrea is from the Rocky Mountains in the USA. Her Bachelor 
of Science degree is in Physiology of Exercise and Chemistry, and her Master 
of Science degree came from Southwest Acupuncture College in Santa Fe, 
New Mexico. After working in healthcare for 20 years, she is pursuing her 
long-held PhD goal in earth science. Andrea lives with her husband in 
Coledale where she mountain bikes, swims, and volunteers for Surf 
lifesaving patrols when she is not working on her PhD or Skyping with her 
daughters in California. 
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Title: Can we see the impact of indigenous fire management on the temporal 
shift in annual cycle of carbon monoxide in Northern Australia? 

Name: Shyno Susan John 

Supervisor(s): Dr Nicholas Deutscher, Prof. Clare Murphy 

Degree / year of study: PhD, 3rd year 

Talk Type: 3-min presentation 

Email:  ssj703@uowmail.edu.au 

Keywords: bushfires; Australia; carbon monoxide; TCCON; Geos-Chem 
 
Abstract: Fire is an essential global phenomenon that existed soon after the appearance of terrestrial plants 
and is vital for the regeneration of the plant species. Human activities have contributed to a changing climate 
and impacted fire regimes, resulting in more intense, frequent and severe fires. In particular, the 2019-20 
bushfires in south-eastern Australia were unprecedented in their extent and intensity. However, human 
activities can also play a dominant role in regulating fire behaviour effectively through better fire 
management practices. In Northern Australia, indigenous fire managers use prescribed burns during the early 
dry season to prevent large late dry season fires, which shifts the overall temporal distribution of fire activity 
earlier during the primary biomass burning season. This increasing trend of prescribed burns has helped to 
significantly reduce the size and extent of the intense late dry season fires, indicating that such fire 
management practices can be effective at managing wildfires in savannas.  
Biomass burning can emit many chemical species that have an impact on human health. One of the most 
abundant and widely measured is carbon monoxide (CO), whose long-term exposure can lead to potential 
human health risk. CO is also a good proxy for emissions of other shorter-lived and harder-to-measure 
atmospheric constituents. This study is focussed on understanding to what extent the earlier fire season in 
Northern Australia impacts seasonal variability of CO measured at Darwin. Column CO data from the 
ground-based Total Carbon Column Observing Network site in Darwin will be used together with surface 
measurements, complemented by the surface mixing ratio observations from the satellite-based sensor 
MOPITT, in order to disentangle the CO emitted from the study region from that measured in the column 
from remote emissions coupled with long-range transport. Geos-Chem CO tagged tracer modelling capability 
will be used, in order to disentangle the CO emitted from the study region from that measured from remote 
emissions coupled with long-range transport. Overall the results of this study will allow us to better 
understand the effect of local fire emissions on the surface and column CO at Darwin.	

Biography: I am from India, loves bubble tea. My research intersest are 
mainly bushfires and atmospheric chemistry and modelling. 
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Title: Geomorphic evolution of oceanic volcanoes in the South-West Pacific 

Name: Alysha Johnson 

Supervisor(s): Prof. Colin Woodroffe, Associate Prof. Sarah Hamylton 

Degree / year of study: PhD 

Talk Type: 1st year RPR,  

Email:  amj959@uowmail.edu.au 

Keywords: geomorphology, volcanoes, erosion, coral reefs, geospatial analysis 
 
Abstract:  
Oceanic volcanoes exist globally in different morphologic forms such as seamounts, islands, guyots and 
atolls. These morphologies are dependent on the regional and local conditions that have formed them, such 
as lithospheric flexure, carbonate growth, mass wasting, subsidence, erosion and eustatic sea-level change. 
Within the South-West Pacific, there are three chains of volcanoes: the Tasmantid Seamount Chain, Lord 
Howe Seamount Chain and the Norfolk Ridge, each running young to told,  south to north and experiencing 
slightly different conditions. The variation of morphologies in these chains presents an opportunity to explore 
geomorphic volcanic evolution patterns within the South-West Pacific.  
 
High-resolution bathymetric datasets of all three volcanic chains have been gathered. This includes new 
multibeam echosounder data collected in collaboration with Schmidt Ocean Institute and remotely with 
iXblue. Geospatial techniques have allowed for the identification and geomorphic definition of six volcanic 
forms;  peaked seamount, low peaked seamount, guyot, modern reef, reef capped guyot and other. Existing 
seismic surveys and dredge samples will be used to ground-truth each form. Further, modern truncation rates 
will be estimated in Norfolk and Lord Howe Islands through 36Cl cosmogenic dating. Truncation rates will 
be used to estimate the erosion and evolution of the oceanic volcanoes at different sites. Ultimately, 
conceptual models of volcanic island geomorphic evolution will be created based on spatial analysis and 
dating results and applied to Tasmantid, Lord Howe and Norfolk Chains to compare geomorphic evolution 
patterns and defining controls in the South-West Pacific.  
 

Biography: Alysha is from Aotearoa, New Zealand, where she completed 
her undergraduate and honours at the University of Auckland in Earth 
Science and Geography. Alysha has a keen interest in coastal processes, 
natural hazards, and the ocean. The highlight of Alysha's PhD so far has been 
spending two months at sea aboard the research vessel Falkor with Schmidt 
Ocean Institute.  
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Title: Heatwaves and drought – How will Arbuscular Mycorrhizal Fungi help 
conserve our native grassland communities?  
 
Name: Shae Jones 

Supervisor(s): Andy Leigh, Marlien van der Merwe, Kristine French 

Degree / year of study: Doctor of Philosophy (PhD) - C02031 / Year 1 
Talk Type: 1st year RPR.  

Email: shaej@uow.edu.au 

Keywords: Mycorrhizae, Heatwave, Drought, Stress, Grasslands 
 
Abstract: Heatwaves will become more frequent and intense under climate change. These events are highly 
stressful for plants as they are associated with periods of low rainfall and high heat. Facilitative interactions 
may help plants cope with heat waves. Fungal symbionts such as arbuscular mycorrhizal fungi (AMF) are 
ubiquitous in terrestrial plants, but their role in ameliorating plant stress in response to extreme stress events, 
such as heatwaves, remains poorly understood. While there is some evidence that AMF may improve plant 
tolerance to stress events, this knowledge is largely based on agricultural species; we know little about native 
plant species and how AMF may help in survival. Agricultural studies show that AMF can mitigate the 
negative effects of heat and drought separately, but few studies investigate the ecologically relevant 
conditions of both heat and water stress over a number of days. Increasing our understanding of how these 
fungal symbionts protect plants and how this may vary amongst both the host plant species and fungal species 
is crucial in predicting community change in ecological communities to increasingly more frequent heatwave 
and drought events. My PhD project aims to understand mycorrhizal facilitation under extreme stress using 
a combination of genetic, physiological and ecological measures. Knowledge of how these fungi facilitate 
their hosts during these stress events will be vital in predicting shifts in native vegetation community 
composition, as well as informing management, ecosystem restoration and having broad agricultural 
applications. 

Biography: I completed my B Conservation Biology at the university of 
Wollongong undertaking an honours project investigating mycorrhizal communities 
and how they vary across the life of the plant. I have been a research assistant 
working on grassy woodland communities that are threatened in SE NSW and have 
undertaken research investigating the effect of heatwaves on plant survival. 
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Abstract: The western corn rootworm (WCR), is one of the most serious pests of maize in the United States 
and Europe. The main damage caused by WCR to maize plants is during its larval stage when it feeds on 
corn roots, which affects important physiological processes of the plant. The resulting damage leads to stalk 
lodging and yield losses, which in turn leads to economic damage to maize crops. To control WCR, 
insecticides are often used. However, insect resistance to pesticides is a serious and growing problem in 
agricultural production systems globally. Like many insects, WCR has developed resistance to insecticides 
and other established management and control strategies over time. Therefore, there is a need to explore and 
apply new methods (such as single nucleotide polymorphisms (SNPs) and geometric morphometrics (GM)) 
in the early detection of resistance or adaptations leading to WCR resistance, before resistance become 
widespread. SNPs have become an affordable and easily accessible means to generate large amounts of 
genomic data for a species. Using SNPs, a low-cost, high-throughput marker genotyping platform, we can 
analyze genomic data from populations to understand the movement patterns of WCR at small (within 
populations) and large (between populations) geographic scales. GM, that uses phenotypic size and shape 
analysis, is a technique that can be used to reveal differences in hindwing shape and size among populations 
of the rootworm. Similar to SNPs that are a genetic biomarker, GM can be used a phenotypic population 
biomarker. In my presentation I will describe how combining genetic and geometric morphometrics could 
result in a reliable biomarker that can be used to reveal differences among WCR populations. I will discuss 
how both markers can be used for resistance detection as part of a larger integrated resistance management 
strategy for WCR.   
 

Biography: Martina Kadoic Balasko is a 3rd year PhD student at the 
University of Zagreb, Faculty of Agriculture, Croatia. She works as a 
research assistant in the Department of Agricultural Zoology. She completed 
her MS in Plant Protection in 2017, in which she majored in entomology. 
She enjoys working with insects. Her research is based on insect resistance 
and population genetics. Currently, she is a researcher on two projects 
founded by the Croatian Science Foundation and the Croatian Ministry of 
Agriculture, as well as coordinator and teacher on harmonization and 
innovation in PhD courses on plant health in sustainable agriculture. To date, 
she is the author of 10 articles cited in WOS /Scopus and several other 
publications in peer reviewed journals. Martina has presented her scientific 
work at 14 Croatian and international conferences. 
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Abstract: Global warming has raised mean surface temperatures by 0.99 ± 0.15 °C from 1850-1900 to 2011-
2020. The temperature rise has been greatest in the high latitudes. Alaska has one of the largest temperate 
and subarctic glaciated areas in the world, which is highly sensitive to climate change. Currently, the mass 
loss from these glaciers contributes to about a third of the global sea-level rise. For example, the tidewater 
glacier Columbia Glacier located within Prince William Sounds is the largest single contributor to sea level 
rise through its rapid retreat, which started in the early 1980s. Although internal controls strongly influence 
the tidewater glacier cycle, the ubiquitous retreat of Alaskan tidewater glaciers indicates climatic forcing is 
involved. However, it is unlikely climate controls the rate of retreat. There are insufficient meteorological 
observations from this region to assess the role of climate in the tidewater cycle. This project reconstructs 
the regional climate of southern Alaska from 1836–2015 using dynamical downscaling of the NOAA-
CIRES-DOE 20th Century Reanalysis. To do this, the weather research and forecasting model (WRF) is used 
to spatially downscale the reanalysis data to produce high-resolution 4 km (convection permitting) output for 
southcentral/southeastern Alaska. Five different physics parametrisations have been tested for the year 2010. 
The physics scheme that performs most realistically for the domain was identified by evaluating the model 
output with observational records. The dataset will provide a baseline from which to assess the influence of 
climate on the tidewater glacier cycle at two key locations, the Columbia Glacier and tidewater glaciers 
within Glacier Bay. In addition, climatic and seasonal changes and trends of temperature and precipitation, 
and their link to synoptic-scale patterns and atmospheric processes will be analysed. 

  
Biography: My research interest is in climate (especially climate 
modelling) and its interaction with the cryosphere. I have a 
multidisciplinary background in cartography, GIS, climate and 
environmental sciences and some practical experience in marine 
geology. I did my B.Eng. and M.Sc. in Germany and, afterwards, I 
absolved internships at the Victoria University of Wellington (NZ) and 
the Alfred Wegener Institute (DE). Happy to talk about my research 
interests or other science topics over a cup of coffee (another passion 
of mine).  
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Abstract: Examining the effects of sea-level rise (SLR) on estuarine hydrodynamics and ecosystem services 
provided by intertidal wetlands is of importance for coastal management and general process understanding 
of estuarine-wetland systems. Estuarine hydrodynamics and tidal wetland morphology are interrelated, 
however, current approaches of assessing SLR effects in estuaries typically consider hydrodynamics and 
intertidal wetlands independently. 
This study explored the inter-relationships between SLR, estuarine hydrodynamics and tidal wetlands by 
using observational data of tidal dynamics and wetland inundation regime, as well as hydrodynamic 
modelling of SLR, in estuaries of SE Australia. Results of conventional hydrodynamic modelling of SLR for 
several microtidal estuaries suggests that changes in estuarine hydrodynamics are mainly controlled by the 
geomorphology and degree of estuarine infill. For example, the modelling indicated a doubling of tidal range 
in an immature estuary, while tidal range remained stable in mature estuaries with extensive wetlands. 
Furthermore, analysis of tidal observations showed that estuarine hydrodynamics are influenced by the 
presence of wetlands along estuarine banks, indicating changing wetland morphology should be taken into 
account when modelling SLR in estuaries. This is also confirmed by comparison of conventional 
hydrodynamic modelling with a new coupled hydrodynamic-wetland model, which demonstrated differences 
in main channel hydrodynamics under SLR (e.g. tidal range) when eco-geomorphological feedbacks from 
wetlands were taken into consideration (e.g. increasing surface elevation). Overall, this study confirms that 
integrating approaches are required to study the effects of SLR on estuarine hydrodynamics and tidal 
wetlands to accurately incorporate the links between estuarine geomorphology, sedimentary infilling and 
tidal wetlands. 
Improved understanding of the estuarine-wetland system will support managing estuaries and tidal wetlands 
more effectively because important inter-relationships can be considered in coastal management and SLR 
planning. The coupled hydrodynamic-wetland model presented here shows how interrelated processes of 
estuarine-wetland systems can be considered simultaneously in SLR assessments. 

 
Biography: My research interests include estuaries, tidal dynamics, intertidal 
wetlands, as well as how these may change in response to climate change and 
sea-level rise. My work typically involves collecting field data on tidal 
dynamics, which I use to gain process understanding and to calibrate numerical 
modelling of estuarine systems. Being a water person, I spent most of my time 
in and around the ocean. 
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Abstract: Bushfires play an important role in shaping Earth’s natural systems. There is need for an accurate 
fire regime model to predict the impact of a climate-driven fire regime change. Current fire records are 
limited by the lack of proxies that can infer past fire severity reliably from sediment records, and are 
inadequate for showing how bushfire properties were affected by past climate variability. New fire proxies 
are therefore necessary.  A key test to the viability of new fire proxies is whether they record fire 
characteristics in the affected soil before transportation to sediment records.  We address this by testing 
Attenuated Total Reflectance- Fourier Transform Infrared (ATR-FTIR) spectroscopy and boron (B) isotopes 
in soil clay fraction from Yengo National Park, southeastern Australia, as proxies for bushfire severity. The 
isotopic results were also compared to that of clay that reacted with experimental charcoal and ash. Yengo 
National Park had last experienced two bushfires in 2001/2002 and 1993/1994 fire seasons. ATR-FTIR 
spectroscopy shows that soil clay in the top 5 cm have similar kaolinite lattice and hydroxyl peaks despite 
experiencing different fire severity histories. The aromatic: aliphatic organic peak ratios in the top 5 cm depth 
are higher for soil that experienced at least one high severity fire. At sites that experienced at least one high 
severity fire, clays show a B isotope composition (δ 11B) up to 1.5 ‰ higher than those of other sites. This 
contradicts observations of clay that reacted with experimental leachate of burnt bark made at different 
temperatures, indicating that there are factors other than temperature at play. These findings suggest that 
ATR-FTIR organic peak ratios and B isotope in soil clay preserve information of the most recent fire, and 
represent viable candidates as fire severity proxies.  

 
 
Biography: I graduated with a Bachelor of Science- Geology, and worked 
at a Paleoclimate geochemistry lab as a lab technician in Taiwan after 
graduating, before pursuing PhD. I am interested in how geochemical signals 
in soils that experienced bushfires may record information on the fire.  
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Abstract: This project will tell a two-way (western and Aboriginal science) story about changes in sea level, extreme 
weather events (cyclones) and vegetation on Croker Island over the last 7000 years. The study will be undertaken with the 
consent and study design advice of the traditional owners. Croker Island has three areas with beach ridges deposited when 
the sea was higher than today, or after extreme events. The stratigraphy and chronology of coastal beach- and chenier ridges 
will be investigated to determine the paleoenvironment during deposition. This will be done by ascribing sediment 
stratigraphy along transects perpendicular to a ridge system and through a quantitative and a chronological analysis of the 
cores. Croker Island will be examined for evidence of mangroves, which may have been preserved when sea level was 
elevated between ~7,000 to 5,000 years BP. Preserved pollens and plant material can also provide an indication of past 
environmental conditions. Wetlands can preserve these materials within the stratigraphy. Pollen and phytoliths extracted 
from the cores will be analysed to determine past palaeoenvironment conditions. Dating techniques to determine chronology 
will be OSL (sediments) and radiocarbon (plant material). This study advances the knowledge base, providing a stratigraphy 
of sediment, chronology, and a reconstruction of the paleoenvironment for unstudied sites. The project is methodologically 
innovative, combining western and Indigenous science investigating the relationship between the landscape and Indigenous 
knowledge. The co-design approach will result in mutual benefit due to a reciprocal transfer and co-creation of knowledge. 
This study will have implications for predictions about the behaviour of coastal systems during periods of sea level rise. 
The two-way approach will ensure discovery of new insights about the role of sea level change and extreme events over 
the past 7000 years in shaping the contemporary landscape of Croker Island and will establish the baseline information 
needed to ensure sustainable management. 
 

Biography: I completed an Associate Diploma of Engineering (Survey and Mapping, 
Cartography) at RMIT and worked in the land surveying industry for 5 years. I then 
spent 12 years living and working in London and Munich, where I studied German and 
completed a CAD, computer animation and web design course. I also worked as a 
Market Manager (Expedia) and as a Personal consultant. I then briefly moved to 
Canberra, before heading back overseas to live in Pheonix, Arizona for 2 years. I 
moved to the Illwarra in 2012 and started an undergraduate (Bachelor of Science) in 
Human Geography at the University of Wollongong in 2016. After the first semester I 
realised that I had a passion for Physical Geography and changed my major to Physcial 
Geography and Environmental Geosciences. I participated in the UOW Study Abroad 
& Exchange Program, studying for a semester in Munich during my 3rd semester, 
which was a challenging but rewarding experience. I completed my Bachelor of 

Science (Physcial Geography and Environmental Geoscience), minoring in Human Geography and International Studies 
in Autumn 2019 with Distinction. In spring of 2019 I started my Honours year, where I undertook and completed a 
project on an Investigation into the Palaeoenvironment of Sandon Point beach. 

From August 2020 to August 2021 I worked as a casual research assistant for CABAH, collecting published literature on 
landscape and vegetation changes in the Top End of Australia over the last 130,000 years. This involved creating a database 
and a collation of the published literature. Part of the work invloved me presenting what story the published literature tells 
us and what gaps both spatially and temporally exist for the mid-Holocene at the 2020 CABAH symposium. In August 
2021, I commenced my PhD as a member of CABAH to investigate what landscape and vegetation changes have occurred 
on Croker Island (NT) in the last 7,000 years. 
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Abstract: Coasts are dynamic and the range of shoreline types and their evolution are influenced by coastal processes 
(wind, wave and hydrodynamic energy, tidal range), their form (geomorphology, slope and elevation, vegetated and un-
vegetated) and fabric (lithology, sediment supply). With sea level rise projected to accelerate, there is an urgent need to 
understand the influence of coastal processes, shoreline form and fabric on shoreline behaviour and apply appropriate 
models that will project their evolution with sea-level rise. Coastal system mapping has been developed to demarcate 
shorelines into compartments, but has yet to be sufficiently applied to a large coastal embayment where the range of 
processes, form and fabric can vary significantly over small spatial scales, and where broad intertidal zones result in 
shorelines being more 3 dimensional, rather than linear (i.e. beaches). This study focuses on developing a method of 
mapping and delineating coastal system compartments on the basis of processes, form and fabric for the intertidal shorelines 
of Westernport Bay. Westernport Bay is an ideal location for developing a coastal system mapping approach for coastal 
embayments as it exhibits considerable variation in processes influencing shorelines, including variation in hydrodyanmic 
energy, sediment supply and tidal range; form, with broad intertidal shorelines where sediment supply is high and steep 
cliffs and eroding shorelines where hydrodynamic energy is high; and fabric (hard geology, consolidated sands and muds 
and mobile sediments) along its shorelines. It is anticipated that coastal system mapping will describe the unique and driving 
factors within each compartment, and that this will guide model selection or development for projecting the response of 
each compartment to sea-level rise. This approach to conceptualization will ensure that the most appropriate models are 
selected and these improved model outcomes will be critical for guiding management and planning decisions. 
  
References: 
 

Biography: Laura is a part-time PhD student who enjoys fieldwork and playing with spatial data 
to represent the earth as accurately as possible; past, present and future. 
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Abstract: With global pressure to achieve ambitious emission reduction targets, there is an increasing need to develop 
climate mitigation strategies. Coastal wetlands are highly productive ecosystems with an exceptional capacity for 
sequestering organic material. Decomposition and net primary productivity (NPP) are two key components of wetland 
carbon cycling and are essential to understanding coastal wetland’s potential as carbon sinks. This study aims to build upon 
the presently limited knowledge surrounding decomposition and productivity across the intertidal-supratidal gradient. The 
decomposition component will follow the methodology presented in the TeaComposition Initiative to develop our 
understanding of the short-term decomposition rates. This aim consists of two main objectives: 1) quantify decomposition 
dynamics across the intertidal-supratidal gradient using standardised litters (teabags) and indigenous plant material 
litterbags (leaf litter, and root material); 2) generate first estimates of decomposition rates in supratidal forested wetlands 
across multiple study locations. The second component of the study will address the above- and belowground NPP across 
the intertidal-supratidal gradient. This will be comprised of three objectives: 1) quantify aboveground NPP (dendrometers); 
2) quantify belowground NPP (minirhizotrons and root ingrowth bags); 3) assess variation in above- and belowground NPP 
according to age, structure, and composition in the supratidal forested wetlands. Through the combination of these analyses 
this study will be able to build upon the current knowledge surrounding the role of vegetation and abiotic factor in carbon 
cycling across vegetated coastal wetlands. 

Biography: I’m a coastal scientist born and raised in the Illawarra with a passion for 
wetlands. I completed my undergraduate degree with honours at UOW, of which I 
spent last two years finding my love of coastal wetlands. Over the course of my 
studies, I have been lucky enough to have visited and studied these ecosystems ranging 
from the low-wooded islands of the great barrier reef to the world’s southern-most 
mangroves located in Corner Inlet, Victoria. Beyond my research I prefer to spend my 
time outdoors, whether it be climbing, hiking, running, or cycling. 
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Abstract: The timing of the initial peopling of Sahul (the combined landmass of New Guinea and Australia) is a topic of 
much debate, with the Kimberley containing many of Australia’s oldest known archaeological sites. New optical ages 
show human occupation of the rockshelter site of Widgingarri 1 (located on the Kimberley coast of northwest Australia) 
by as early as 50,000 years ago. The lowest dated layer of the site contains flakes from ground stone axes, grinding 
stones, and ground haematite. The optical ages and artefact analyses indicate changes in settlement patterns through time, 
with an increase in mobility and use of exotic raw materials in the terminal Pleistocene, and a shift to lower mobility 
during the late Holocene. These new findings mean Widgingarri contains some of the oldest evidence for the peopling of 
the Kimberley and Australia.  

Biography: Kasih’s research focuses on tracing the early migration pathways of the 
first people to reach Wallacea and Sahul (Australia and New Guinea). She uses 
optically stimulated luminescence (OSL) dating to investigate the timing of early 
peopling at archaeological sites in Indonesia and Australia. Kasih’s research spans 
the islands of Seram, Timor and Roti (migration ‘gateway’ islands to Sahul), and the 
Kimberley and Western Arnhem Land in Australia. She works closely with 
Indonesian colleagues at Arkenas and with the Dambimangari and Njanjma 
Aboriginal Corporations to develop occupation chronologies for these regions. When 
not in the field or the lab Kasih can be found curled up with a glass of wine and an 
addictive detective novel. 
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Abstract: Climate change is a key driving factor of landscape evolution over many timescales, and anthropogenic global 
warming has altered the Antarctic landscape measurably within a human lifetime. Grounded ice in Antarctica has the 
potential to increase global sea level ~70 m if melted completely, with the greatest uncertainties surrounding the West 
Antarctic Ice Sheet and the Antarctic Peninsula Ice Sheet (APIS). The Antarctic Peninsula (AP) is the northernmost part 
of mainland Antarctica and the most rapidly warming part of Antarctica. Its response has been ice shelf collapse and 
retreat of glaciers. One of the aims of this project is to quantify glacier volume change on the AP following buttressing-
ice-shelf collapse in the 1990s and early 2000s. Historic digital elevation models (DEMs) will be produced via 
photogrammetry of archival aerial imagery and differenced from modern DEMs to estimate glacier volume change. 
Preliminary results show that accurate DEMs can be produced with ~2 m ground resolution from the archival imagery. 
Quantification of the glacial response will reduce the uncertainty of sea-level rise contribution estimates from the AP. 
Over hundreds to millions of years, landscape change on the AP is both glaciological and geological. There is a lack of 
terrestrial measurements that could constrain ice sheet evolution and characterise the underlying geology. Therefore, 
cosmogenic nuclide exposure dating of mountain peaks with supporting zircon U-Pb ages will describe the APIS 
thickness history, land surface erosion rates and timing of geological change. Together these results will describe the 
geomorphological history of the ice-dominated, difficult to access and understudied landscape of the AP. 

Biography: I am first-year PhD student who grew up locally and completed my 
Bachelor of Science (Honours) (Dean’s Scholar) majoring in Geology at UOW. I have 
diverse scientific interests, but I’m currently focused on understanding the evolution of 
the Antarctic landscape. My passion for photography, geomorphology and 
geochemistry has shaped the design of this project.
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Abstract: In southern Africa, the 300 thousand years between the end of the Early Stone Age and emergence of Still Bay 
technology is distinguished by a fluctuating suite of lithic technology. The variable production of prepared cores, blade 
technology, unretouched points, and ‘expedient’ retouch tool types has eluded the orderly subdivision of later 
archaeological periods, attracting the generic term ‘Early Middle Stone Age’ (Early MSA). Based on a study of 11,000 
Early MSA artefacts from three sites in the Doring River catchment of South Africa, I argue that existing perceptions of 
this period are unduly influenced by a focus on tool forms and lithic reduction systems, and a lack of engagement with 
technological organisation. This resulted in the perception that the Early MSA represented stagnation and lack of complex 
cognition in the early behaviour development of our species, which, only in recent years has this narrative begun to shift. 
My data suggest a flexible approach to technological production in which (1) a subset of specifically manufactured 
artefacts was transported, (2) on-site production is characterised by opportunistic exploitation of local material, and (3) 
retouch was expediently applied to both transported and locally produced items. The Early MSA in the Doring River thus 
has an abiding adaptive structure that traditional approaches mask. This data adds to an increasing corpus of evidence that 
indicates the technological repertoire of the Early MSA represents a period of fragmentary technological connectedness 
where behavioural adaptations are constrained within regional and local contexts. 

Biography: I have spent my PhD based in Canberra with my sporadic trips to Wollongong 
curtailed by COVID-19. In late September my wife and I welcomed our new little baby girl 
Vivienne. She was born five weeks premature but is a healthy and doing well. 
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Abstract: Of the 50 described species within the freshwater crayfish genus Euastacus, 80% of these are listed 
under one of the IUCN’s threatened categories. The Fitzroy Falls Spiny Crayfish, Euastacus dharawalus, is one 
of the 16 members of this genus listed as critically endangered. This species is found only within an 8.3km 
stretch of Wildes Meadow Creek located above Fitzroy Falls in the Southern Highlands region of New South 
Wales. Euastacus dharawalus is at threat from multiple angles, most notably the invasive Cherax destructor 
(the common yabby) that has proliferated throughout the creek since its introduction. This highly invasive 
species has long been assumed to have a significant detrimental impact on E. dharawalus, however this has yet 
to be formally assessed. This study aimed to determine if the removal of the predominant population of C. 
destructor would cause shifts in the activity, mobility and habitat use patterns of E. dharawalus. Fifteen E. 
dharawalus were actively radio tracked over four 24-hour periods in the summer of 2020 along a 200-metre 
section of Wildes Meadow Creek. In the following 12 months the predominant population of C. destructor was 
removed from this section of creek. Then, in the summer of 2021 12 additional E. dharawalus were radio 
tracked over four 24-hour periods. Activity was significantly higher during day-time hours than night-time 
hours in both 2020 and 2021, however crayfish were significantly more active during the daytime in 2020 than 
in 2021. Further, diel mobility and diel range were significantly greater in 2020 than in 2021. There was little 
variation in the habitat associations of E. dharawalus, however crayfish were much less associated with 
macrophytes in 2021 when compared to 2020. These results indicate that the presence of C. destructor plays 
some role in altering the activity, mobility and habitat use patterns of E. dharawalus.  

Biography: I completed my Bachelor of Marine Science in 2018 after which I began 
studying freshwater crayfish behaviour for my honours thesis which aimed to determine 
the role of habitat complexity in shaping aggression between invasive and native crayfish. 
I started my PhD in 2019 and have been conducting research to help secure the future of 
the critically endangered Fitzroy Falls spiny crayfish since then. 
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Abstract: The ability of models to simulate real-world conditions is as good as the input information they are fed with.  
From sources and sinks, we must understand the included assumptions and complement, when possible, the 
simplifications made in models to reduce model uncertainties to a minimum. Recent laboratory measurements by 
Harrison et al. (2019) showed that acetaldehyde photo-dissociates yielding H2 at a 1% quantum yield. Rowell et al., 
(2021) calculated ground-state energies for a list of aldehydes and concluded that the primary formation of H2 from their 
photolysis is possible. In this work, we tested the importance of the so far unexplored photochemical sources on the 
tropospheric budget of H2 by using two photochemical models. We added new reactions for various aldehydes 
complementing the well-known H2 production from formaldehyde and glyoxal3. We used the box model AtChemV1.2 
with the MCM and incorporated the photolysis generation of H2 for 16 aldehydes. We used the 1% quantum yield 
determined by Harrison et al. (2019) as a benchmark for all the tested aldehydes. The box model was configured for short 
simulations (< 12 days) at three sites with distinctive environmental conditions. Using the box modelled rates of 
production, we identified the aldehydes that had the biggest contribution to the primary photochemical generation of H2: 
acetaldehyde, propanal, methylglyoxal and glycolaldehyde. We then implemented the GEOS-Chem model globally for a 
baseline and a scenario adding the photochemical reactions to only six aldehydes for a two-year simulation (2015-2016). 
The modelled scenario included the most important aldehydes identified with the box modelling. The new photochemistry 
produced a maximum of 3.58x103 Mg yr-1 of H2 over densely forested areas, for which biogenic VOCs are most relevant 
as precursors of the aldehydes tested here. However, the increase in the photochemical source of H2 was balanced out by 
an increase in the modelled sinks. The inclusion of the new photochemistry is not likely to fix the low H2 model bias 
observed in our baseline.  Other processes involved in the tropospheric budget of H2, like physical sources and sinks, 
must be revised to improve the H2 modelling. 
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Biography: Maria Paula is a third year PhD student at UNSW and a student member of 
the Centre of Atmospheric Chemistry at UOW (CAC). She has a B.Eng and a M.Eng in 
Environmental Engineering, degrees she obtained in her home country in Colombia. 
Before starting her PhD, she worked mostly on air quality related projects and using 
regional chemical transport models. She has a wide experience using models like 
AERMOD, WRF-Chem, CMAQ and now GEOS-Chem. Her research relates to 
atmospheric global modelling. She is working on improving the underlying 
photochemical assumptions based on laboratory experiments carried out by the Molecular 
Photonics Research Group at UNSW. Outside research in her free time, she enjoys 
exploring the coastal walks around Sydney and a good movie. 
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Abstract: Sugar gliders were once recognised as a common species, with a conservation status of ‘least concern’ across 
their distribution in Australia and New Guinea. Recently, sugar gliders in Australia have been identified as three distinct 
species and double that number of species are thought to exist across West Papua (Indonesia) and Papua New Guinea. It 
is recognised that there is likely a cryptic species complex within the recognised the sugar glider species (Petaurus 
breviceps); though this has yet to be examined in detail and confirmed using geometric morphometric methods. Through 
the use of intra- and inter-specific morphological variation across the geographic distribution of the species, it will be 
possible to examine differences in the shape and size of the skull, should they exist. Geographic variation in size and 
shape of skulls will enable the examination of evidence for recognising a potentially new species, geographic variation in 
skull size and shape and hypotheses related to population isolation (such as Bergmann’s Rule and Island Dwarfing), and 
whether this can be seen across the distribution of sugar gliders in Australia, Papua New Guinea, Indonesia and these 
countries’ respective islands where the Petaurus species occurs. Whilst the traditional Type 1 landmarks will be identified 
and analysed, additional semi-automated and automated methods of geometric morphometric analysis will also be tested 
and explore in more detail. I will also discuss the implications of this work for improving the conservation outcomes for 
the Petaurus species complex in the bioregion. 

Biography: I began my academic career studying nursing at the UOW, commencing my 
lifelong love of learning new things. I settled into work life in hospitals and community 
health as well as upgrading my diploma to a Bachelor of Nursing and then a Master of 
Science in Health Policy and Management. After raising 2 kids and looking for new 
challenges outside of 9-5, I commenced a Master of Philosophy in 2019, studying 
taphonomy and palaeontology, specifically material from the Middle Pleistocene in the Soa 
Basin, Indonesia. Covid has meant that we have all made adjustments and travelling to 
Indonesia anytime soon was not looking likely, so as a result I commenced my PhD this 
year using skills I have developed in geometric morphometrics to look at Australian 
arboreal mammals. I have developed a genuine love for my new field and smile every day, 
having been given this opportunity.
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Abstract:  
 
Biogenic Volatile Organic Compounds (BVOCs) are a group of carbon-based 
gases that have multiple sources on the planet. Most of the emissions are related to 
plants, specifically trees. Many studies relate that BVOC emissions with plant 
metabolism, reproduction and even how they communicate with other individuals.  
Truth is that BVOCs have an essential role in the earth regulating cycles affecting earth 
surface, atmosphere and even climate. Isoprene and monoterpenes together comprise 
most of the BVOCs emissions and are the species that have been proven to be related 
to Secondary Organic Aerosol (SOA) and tropospheric ozone formation. The 
contribution of BVOC to tropospheric ozone and SOA is particularly important in low 
polluted areas where the BVOC emissions will drive the pollutants formation. The few 
studies made in the southern hemisphere are not enough to characterize and understand 
the effects of BVOC in local atmospheric chemistry. This work aims to reduce the 
knowledge gap on how BVOCs emissions change over south-east Australia during 
different seasons, identifying the main chemical species contributing to the 
atmospheric composition of BVOCs and how these compounds might influence ozone 
and aerosol formation in rural and urban areas around Australia. 
 
Biography: 
 
Jhonathan is a PhD candidate in the Centre of Atmospheric 
Chemistry at the University of Wollongong. His research 
interests include air quality, climate change and modeling 
systems. During his PhD he worked on continuous VOC 
measurements using GC-MS, analysis of the role of BVOCs in 
the local atmosphere and factors driving Chemical Transport 
Models uncertainty. He loves coding and learning new ways to 
improve analysis techniques. In his free time he likes gaming, 
swimming, bushwalking, playing basketball or anything that 
could be fun and exciting. His latest acquired hobby is 
photography. 
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Abstract: Our coasts have been developed extensively, both in New South Wales and worldwide. However, shorelines 
are not static, and can fluctuate over tens of metres in response to storms or shift hundreds of metres over decadal scales. 
Climate change over this century will add to this dynamic behaviour through sea-level rise, altered wave climate, and 
altered fluvial sediment supply. Therefore, forecasting shoreline change over the coming decades is essential for local 
governments, developers, insurers and home-owners to manage risk and adapt to climate change impacts. 

Despite this need, there is no consensus on which shoreline modelling approaches are ‘best practice’, or even ‘fit for 
purpose’, over decadal scales. In recent years, new models have been developed that simulate both cross-shore and 
longshore change. However, these models have not been compared against each other, or tested at a range of sites, to 
understand how and why their performance varies. Recent advances in deriving shoreline positions from remote sensing 
data provide an opportunity to do so.   

This project will compare how five of these models perform against each other at Narrabeen-Collaroy Beach, Sydney, 
where a 45 year dataset of in situ profile measurements is available. This comparison will be repeated using shoreline data 
derived from satellite imagery and historical aerial photogrammetry, to test whether these datasets have sufficient spatial 
and temporal resolution to calibrate the models. If so, the data will be used to compare the models at multiple sites around 
NSW with different morphologies and wave climates. Finally, parsimonious models will be used in an ensemble to 
forecast future shoreline change to 2050 and 2100 for the NSW coastline, accounting for future sea-level rise and wave 
climate projections. This will provide an updated ‘best estimate’ of coastal recession risk for policymakers under climate 
change this century. 

Biography: I completed a Bachelor of Advanced Science at the University of Queensland, 
modelling coastal erosion in Cairns for my Honours research. After graduating, I worked for 
the Department of Agriculture, Water and the Environment in Canberra. I’m interested in 
both coastal science and hydrology, and how remote sensing and modelling can inform 
‘catchment to coast’ management practices. I love the outdoors and spend my spare time 
canyoning, surfing, hiking, and snowshoeing.   
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Title: Usefulness of Stable Polycyclic Aromatic Carbon for dating lake sediments. 
Name: Will Reynolds 
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Degree / year of study: PhD, third year  
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Abstract: Lake sediments are useful for reconstructing past changes in the environment and climate. Analysis of a one 
meter sediment core from Table Top Swamp near Darwin showed conditions 35 to 18,000 years ago were perhaps half as 
dry as today.  Rising sea levels 9,000 years ago indirectly caused rainfall delivered to the site to increase. Scope for learning 
more about the history of environmental and climate change at this site is limited by the resolution of our age model.  

One of the barriers to deriving a more accurate chronological framework is the behaviour of materials previously used for 
radiocarbon dating. The ages of charcoal, pollen and humins show these materials move around in the sediment post-
deposition.  So we explored an alternative method of isolating black carbon from sediment, hydrogen pyrolysis. This process 
gets rid of the younger, more labile organic compounds leaving behind black carbon or SPAC (Stable Polycyclic Aromatic 
Carbon). SPAC is composed of clusters of eight or more aromatic carbon rings. Because it is highly stable it is presumed 
to give radiocarbon ages which are close to the age of the sediment.  

With ANSTO support we dated SPAC from a variety of depths. Disappointingly all the results clustered in a tight range 
around 7,000 years. This means the SPAC was moving up and down through the sediment so that dating gave us an average 
age. This pattern contrasts with the increase in age with depth shown by OSL dating. The alternating wet and dry seasons 
experienced at Table Top Swamp causes the water table to fluctuate with the seasons. The evidence suggests SPAC is being 
leached through the sediment profile. The take-home message is that the SPAC technique of isolating charcoal for 
radiocarbon dating should not be applied to sites where the water table fluctuates seasonally. 
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Biography: Will completed a B. Sc. at the Australian National University. He then 
pursued a successful career in small business management.  Returning to academia 
Will completed a M. Phil at University of Wollongong. Will’s M. Phil research 
revealed changes in the environment and climate at a site near Darwin over the last 
35,000 years. Building on his interest in the past climate variation Will is currently 
investigating how the climate of northern Australia varied over the last 130,000 years 
as his PhD project. 
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Abstract:  

Fire is an integral part of the Australian landscape, promoting biodiversity and landscape change for millennia. The 2019-
20 Black Summer Fires were considered unprecedented in their extent across much of the continent; however, existing 
methods severely hinder our ability to confidently reach these conclusions. Current models are primarily based on remote 
sensing data, historically limiting the record to the satellite era, or charcoal, which is highly mobile and prevents the 
distinction of fire severity. Without a long term record of past fire severity and intensity, it is near impossible to predict 
the future of fire events, particularly under climate change stressors. 

Therefore, we aim to develop two novel proxies, boron isotopes and Fourier Transform Infrared (FTIR) spectroscopy in 
lake and swamp sediments to determine the fire history of Namadgi National Park and the Upper Blue Mountains World 
Heritage Area. The boron isotope ratio (δ11B) is sensitive to plant-mineral interactions, a process significantly altered by 
exposure to fire. Preliminary results have shown an increase in δ11B value following a recent fire of known high severity. 
Results derived from ATR-FTIR and FTIR by KBr pressed disc analysis highlight a relative increase in aromatic 
compounds and subsequent thermal decomposition of long-chain aliphatic components post-fire. This method also 
highlights the potential to determine fire characteristics, such as pyrolysis conditions, due to loss of the spectral bands 
associated with C-C, C-N and C-O bonds. We hypothesise that these methods will highlight similar signatures across 
longer time scales, allowing for a more complete record of fire severity for the catchments of interest.  

Biography: Rebecca is from the Southern Highlands of New South Wales and completed 
her undergraduate degree and Honours at UOW. Bushfires have affected much of the 
Southern Highlands, even during the last 20 years, sparking her keen interest in 
understanding how these events will continue to evolve with climate change. 
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Abstract: Australia’s herpetofauna is some of the most diverse and unique in the world, however they are 
some of our most threatened species. While our conservation efforts following the devastation of the 2019/20 
fires focus mostly on how our feathered and furred friends are recovering, our knowledge of how our scaley 
mates might be fairing is lacking. Many 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, which closely links to the state of the vegetation. Our study surveyed reptiles in dry 
sclerophyll forest, at sites which burnt at low and high severity and those that didn’t burn across the Greater 
Sydney and Blue Mountains regions approximately one year after the worst fire season in history. We used 
multiple methods including camera trapping, live trapping, active searches and artificial substrates to survey 
reptiles across almost 100 sites in spring and summer 2020/21. Our results indicate that reptiles show 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 and that their 
response is heavily reliant on their habitat requirements. Some species may even be reliant on high severity 
fire which restarts the vegetative succession timeline, promoting specific habitat which they require. We 
stress the need to consider more than just time since fire when looking at post-fire recovery and planning 
conservation strategies and the need to consider species’ individual habitat preferences. 

Biography: I am a second-year PhD student studying how reptiles respond 
to the fire regime with the NSW Bushfire Risk Management Research Hub. 
I’m a Wollongong local and completed my undergrad and honours at UOW 
with my honours also looking at reptile and fire interactions. My research 
interests include herpetology, fire ecology, the arid zone and feral animal 
interactions. In my spare time I enjoy camping, hiking, watercolour painting, 
baking 
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Abstract: The rock shelter Klipfonteinrand 1 is an iconic Middle Stone Age archaeological site, known for its Holocene 
burials and stone artefact assemblages, some of which thought date to an early period of human history (~315–75 ka). 
However, the site has been largely omitted from regional models of human behavioural evolution due to a lack of 
chronometric dating, difficulties in resolving the stratigraphic sequence and evidence of post-depositional mixing. The 
site was originally excavated in 1969 and underwent renewed excavations in 2011 and 2012, during which sediment 
samples were collected for optically stimulated luminescence (OSL) dating. This was undertaken to determine the 
depositional ages of the sedimentary sequence and to assess its stratigraphic integrity. We utilized novel approaches to 
single-grain OSL dating of quartz, enabling us to date beyond conventional limitations. Our results suggest that sediment 
deposition was discontinuous from 166 ± 13 ka and finished 11 ± 1 ka, with four pulses of post-depositional disturbances 
at ~21 ka, ~18 ka, ~16 ka and ~8 ka. Despite abundant evidence for varying degrees of mixing at Klipfonteinrand 1, 
single-grain OSL dating permitted us to observe and isolate legacies of these disturbances to the sedimentary deposits. 
This enabled calculation of burial ages for the archaeological assemblages within much of the site, and attests to the 
general stratigraphic integrity of the deeper deposits. The four pulses of post-depositional disturbance temporally correlate 
to later periods of anthropological presence at the rock shelter. 

Reference:  
Mackay, A, Saktura, RBK, O’Driscoll, C, Marwick, B, Moffat, I, Boyd, K, Jacobs, Z. In preparation, ‘The Middle Stone Age 
sequence at Klipfonteinrand 1 (KFR1), Western Cape, South Africa’. 
 

Biography: I am from New Zealand, and completed my undergraduate studies at the 
University of Auckland in anthropology and ancient history. I arrived in Wollongong in 
2015 to undertake a research project over my summer break – and never left. I 
subsequently completed my Honours at the University of Wollongong, and am now 
undertaking my PhD studies. The focus of my current research is to improve the 
accuracy of OSL dating for its application to archaeological sites across southern 
Africa. 
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Keywords: Alaska, Glacier Bay, glaciology, modelling, inverse methods 

Abstract: Climate change is causing global ice loss, with warming intensified in polar regions. Alaska is the largest 
source of ice loss outside of Greenland and Antarctica, and sensitive to climate change due to steep mass balance 
gradients. Marine-terminating glaciers are the most climate sensitive due to rapid dynamic losses through calving. Glacier 
Bay (GB) in SE Alaska experienced the largest known post-Little Ice Age (LIA) deglaciation; 120 km of ice in places 1 
km thick was lost from 1750 to ~1920, causing 5.7 m of isostatic rebound. Columbia Glacier has retreated >20 km since 
1980, documented by satellite imagery. Processes involved in the tidewater glacier cycle are poorly understood due to 
limited full-cycle observations. Many ice sheet models thus neglect dynamic loss, despite significant importance for 
marine-terminating glaciers. We will improve modelling of dynamic retreat by testing several calving parameterisations at 
Glacier Bay and Columbia Bay with the Ice Sheet System Model (ISSM). Previous implementations are poorly optimised 
for laterally constrained glaciers, causing errors in calving front position. I have determined existing technologies to be 
insufficient for fully simulated modeling, and have identified four approximate methods to compare. Boundary conditions 
are being determined by inverting modern ice surface for basal topography using surface velocities, calculated from 
object tracking from satellite imagery. Thus far, most land-based glaciers in GB have had thicknesses produced, and the 
remainder are undergoing investigation to determine appropriate techniques to use each. While these boundary conditions 
are useful to inform on the state of the cryosphere in GB, the projects main result will be methodically determining the 
accuracy and generalisability of common calving parameterisations when applied at the centennial scale over a large, 100 
km long domain. 

Biography: I transferred into earth science from a mechanical engineering background, 
obtaining a BSc. (Hons) in Geography with Applied GIS at the University of Exeter in 
2019, where I became interested in studying the cryosphere; my thesis analysed methods 
for detecting change in Siberian permafrost lakes. I undertook a short internship 
developing Python tools for detecting thermokarst landslips in ArcticDEM data with Dr. 
Steve Palmer, before beginning my PhD here at UOW in January 2020. 
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Abstract: The effects of climate on eucalypt distributions in south-eastern Australia and fire on plant mortality are well-
known, though the effects of topography have been largely understudied. Eucalypts may have adapted to have certain 
bark traits that enable them to survive differences in climate and fire, modified by topography. I investigated if bark 
thickness relative to stem diameter (RBT), bark density and proportion of fire scars were related to whether trees were 
positioned on ridges or in gullies. This was to see if topographic position may alter the likelihood of mortality in some 
eucalypt species and hence make them more vulnerable to range shifts under climate change. RBT and bark density were 
determined in 306 trees belonging to five eucalypt species. RBT was calculated as: ((bark thickness/stem diameter)*100) 
and bark density was calculated using the water displacement method. The presence or absence of fire scarring was 
recorded for 180 trees found within 7 x 10 m radius plots. I used Bayesian modelling to show that there was a greater 
probability of trees on ridges having a higher RBT, bark density and proportion of fire scars than trees in gullies. Only 
Eucalyptus piperita, Eucalyptus sieberi and Eucalyptus racemosa occurred both on ridges and in gullies. Eucalyptus 
piperita had a higher RBT and higher bark density on ridges than in gullies, Eucalyptus sieberi had a lower RBT and 
higher bark density and Eucalyptus racemosa had a lower RBT and lower bark density. Eucalyptus racemosa and 
Eucalyptus sieberi had a higher proportion of fire scars on ridges than in gullies. Knowledge of the spatial distribution of 
eucalypt bark traits at different topographic positions will enable better prediction of eucalypt responses to climate-driven 
increases in fire severity. Understanding this is critical, with it expected to lead to more species becoming endangered or 
even extinct. 

Biography: I am an international student from the UK, working in the Centre for 
Environmental Risk Management of Bushfires (CERMB). I first became interested in 
conservation at a young age, however my passion for fire ecology only began when I spent 
a year on exchange in Australia during my undergraduate degree. I went on to complete my 
Honours project in the CERMB and was delighted to be given the opportunity to return to 
Australia to undertake further research in this field. Witnessing the devastation caused by 
the recent 2019-2020 bushfire season has only emphasised the importance of such research 
to me. 

Firstly, I am interested in relationships between eucalypt species distributions, climate and 
fire in south-eastern Australia. Such changes may be contributing to changes in fire 
regimes, with fires becoming increasingly frequent and severe. Secondly, I am interested in 

if bark traits vary across species distributions and if these traits mean that some species are more likely to experience 
larger mortality rates and range shifts. Range shifts can be indicative of which species are most in need of protection.          
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Abstract: The Willandra Lakes Region World Heritage Area (WLRWHA) is one of the most significant archaeological 
sites in Australia and one of the oldest localities occupied by Australia’s First People (~55,000 ka to present). Situated 
within the semi-arid zone of Australia’s arid core, the WLRWHA was made famous by the discovery of the oldest-known 
burials of the First Australians (~40,000-42,000 ka). While the sedimentary deposits that have accumulated in the 
WLRWHA, from lake beds to transverse (lunette) and aeolian dunes, potentially preserve a vast archive of past 
environmental changes, the investigation of these past environmental changes has focused primarily on sedimentary 
evidence used as lake level proxies. At present, we know very little about how and when the vegetation communities 
within the WLRWHA change in concert with the changing lake level conditions. This paucity of palaeoenvironmental 
research in the WLRWHA is in part due to the complexity of sedimentary deposits and unfavourable deposition 
conditions that degrade the organic remains (such as pollen) typically used for vegetation reconstruction. In contrast, 
phytoliths (‘plant-stones’; microscopic plant silica) are highly robust and durable under a wide range of soil conditions, 
therefore preserving well in depositional settings when other material is absent. Hence, this project will examine the 
phytolith record to investigate past vegetation change within the WLRWHA; a novel research approach for this region. 
Firstly, this investigation will produce a modern comparative phytolith reference collection, that is ground-truthed using 
modern surface sediment samples, before analysing and interpreting geogenic and anthropogenic phytolith assemblages in 
sediments collected from different settings within the Willandra. By integrating these palaeovegetation records with 
detailed analyses of associated sedimentological contexts, we anticipate that a robust understanding of past vegetation 
community dynamics will be able to be produced that can be linked intrinsically to changes in hydrological dynamics of 
the WLRWHA.        

Biography: I am a recently commenced PhD candidate, passionate about phytolith 
applications in archaeology and palaeoecology. Prior to this, I completed an Honours 
Class I in Archaeology at the University of Queensland, along with working in state 
heritage with ACT Historic Places and as a phytolith research assistant technician at the 
University of Queensland. I have also worked on research projects with Queensland 
Museum and the Japanese Institute of Anatolian Archaeology, undertaking fieldwork in 
Brisbane and Central Turkey. Not only do I love studying plants, but I love cooking and 
eating them with friends. 
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Abstract: The Toalean is a techno-complex associated with the mid-Holocene human occupation of South Sulawesi in 
Indonesia, defined by the occurrence of a number of novel tool forms in the region approximately 8000-3500 BP. One of 
the distinct Toalean tool types is the Maros point, which is a bifacially retouched point that is roughly triangular or ovate 
in plan view, with serrated edge margins and a concave base. Even Though that there is general consensus that Maros 
points represent as tips of projectile points. However, there some researchers still argue in term of the function of the 
serration margin. Some groups of researchers proposed that it is more cultural specific such as ceremonial use, trade, 
social signaling and prestige. On the other hand, some researchers suggest that serration increases the cutting ability 
which allows it to penetrate targets depper. To end this debate we propose a controlled ballistic experiment to fire arrows 
hafted with triangular bifacial arrowheads, half serrated to resemble Maros points and half left unserrated. The arrows are 
shot using bows of two different draw weights at targets of varying structural complexity using ballistic gel, bone and 
fresh hide. The results show that the serrated arrowheads do cause deeper penetration but only when fired using the higher 
draw weight bow at the ballistic gel target. The penetration difference between the two arrowhead types disappears when 
bone or fresh hide, or both, are added to the gel target. These findings show that the functional effect of serrated stone 
points depends on the context of use, including the weaponry system and the type of target prey that these points were 
used for in the past. 

Biography: I am an archaeologist working on the technology and function of the stone 
tools during prehistory. I did my undergrad degree at University of Indonesia and I 
completed International Master in Quaternary Prehistory Program at the Musée National 
de Histoire Naturélle, Institute Paléontologie, in Paris, France. Before starting my Ph.D, I 
work as junior researcher at National Research Center for Archeology in Indonesia. 
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Abstract: Annual-resolution δ18O data from a speleothem from West Timor reflect past hydrology of the region. The 
base of this flowstone has been dated to ~6.2 ka using U–Th. I hypothesise regular, quasi-decadal depletions observed in 
δ18O in the record may indicate periods of extreme rainfall related to the El Niño Southern Oscillation. I compare this to a 
variety of other proxies extracted from the flowstone and put my work in the context of other records in the region from 
that time. 

Biography: My interest in philosophy at the University of Iowa shifted to an interest in 
the philosophy of science, and eventually to science itself, particularly the history of life 
and the Earth. I graduated in 2007 with a BS in Geology and BA in Philosophy and 
worked at the uni’s Paleontology Repository until 2008. I then moved to Taiwan and 
taught English for two years. Upon returning to the US, I worked at the Paleontological 
Research Institution from 2010–2014. From 2014–2016 I earned my master’s degree in 
Geology at the University of Cincinnati, focusing on the taphonomy of land snails in the 
Canary Islands and the Bahamas. I then worked at Grandview University as a 
demonstrater in the biology department until 2018 when I applied for a PhD position with 
CABAH at UOW studying palaeoenvironments of tropical Australasia.
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Abstract: Conspicuous colouration is found in most animal taxa and is known to play a significant role in male-male 
competition, female mate choice, anti-predator defence  and in ameliorating abiotic stressors. Such varied function has 
resulted in considerable phenotypic variation in colouration within and between species. Adding to this variation, 
vertebrate colour expression is rarely static, with a diversity of species known to change colour. This change can be rapid 
and reversible, occurring within minutes, or take place over ontogeny. Amphibians are excellent models for investigating 
the adaptive significance of colour variation. Amphibian colouration is widely varied throughout the taxa, and signal 
strength, colour location, selection pressures and control mechanisms are highly varied within and between species. While 
the evolutionary significance of colour variation and proximate mechanisms controlling colour changes have been studied 
in all vertebrate classes, research in amphibians lags behind the large body of literature that exists for mammals, birds, 
reptiles and fish. This thesis aims to address these gaps by investigating the evolutionary causes of colour variation in 
three Australian frog species. First, I aim to identify whether the strength of aposematic colouration varies between body 
locations by quantifying colour variation in Southern Corroboree frog (Pseudophryne corroboree) individuals.  Second, I 
will examine carry-on effects of captivity on colouration by comparing pre- and post-release colouration of P. Corroboree 
individuals. Third, to examine the relationship between disease and aposematic colouration, I will investigate whether 
chytrid infection (Batrachochytrium dendrobatidis) influences aposematic colouration in Red-crowned Toadlets 
(Pseudophryne australis). Fourth, to examine how abiotic environments influence colour temporally, I will quantify 
relationships between environmental characteristics and colouration using Eastern Dwarf tree frogs (Litoria fallax). 
Overall, this thesis will contribute to the growing body of literature on vertebrate colour variation, and provide insight 
into selective drivers underpinning the evolution of colour development in amphibians.  

Biography: Hi, I’m Sara! My current research interests are focused on understanding how 
proximate and ultimate processes create variation in amphibian colouration. I’m particularly 
interested in the causes of variation in aposematic colour. I also have a personal interest in 
conservation and behaviour research. I’ve lived in the Wollongong area for most of my life, 
and love all the hikes and nature it has to offer. Aside from researching, I love gardening, 
playing music, wearing ostentaciously bright clothing, and of course, my cat.
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