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DE190100003 Dr Grant Duffy Aliens in the alps: predicting invasions and protecting native 
species. This project aims to investigate how warming and 
alien species invasions impact on Australia’s alpine 
ecosystems. Using a combination of methods from across 
the natural and physical sciences, this project endeavours to 
generate new knowledge on alpine biodiversity and the 
ability of native and alien species to cope with the pressures 
of climate warming and decreasing snow fall. Expected 
outcomes of this project include improved accuracy and 
precision in predicting the impacts of environmental change 
providing benefits to conservation planning and protection of 
the Australian Alps. 

$419,113 Biological Sciences 

DE190100085 Dr Tamar Sztal Elucidating a novel mechanism for coping with harmful 
mutations. This project aims to improve our understanding of 
the complex regulatory mechanisms that increase genetic 
and phenotypic robustness. Survival of organisms depends 
on their ability to cope with genetic variation. A novel process 
of genetic compensation has recently been identified, 
producing a normal phenotype in a homozygous mutant, that 
would be expected to have deleterious effects. This project 
will reveal how compensation is achieved by examining the 
molecular pathways that are activated following genetic 
mutation. This project is expected to strengthen Australian 
reputation in evolutionary genetics, and in turn enhance our 
understanding of how organisms adapt to changing 
environments. 

$414,864 Biological Sciences 

DE190100660 Dr Giulia Ghedini Unravelling the impacts of global warming on whole 
ecological communities. This project aims to resolve how 
entire ecological communities respond to global warming and 
identify the mechanisms that underpin these responses. 
Combining manipulations of marine invertebrate 
communities with assays of energy use, the project expects 
to reveal emergent effects that cannot be predicted from 
responses of individual species. The expected outcome is a 
mechanistic understanding of how warming affects resource 
use of entire communities that will increase our capacity to 
predict the consequences of climate change on food-web 
stability and productivity. These findings should reveal how 
species interactions alter energy use and invasion risk which 
is vital to manage ecosystems in a warmer world. 

$409,805 Biological Sciences 

DE190100831 Dr Rebecca 
Adrian 

The effects of mitochondrial genetic variation on physiology 
and behaviour. This project aims to test how mitochondrial 
DNA variation drives molecular, physiological, and 
behavioural differences between genders and among 
populations. This project, through the testing of a new 
hypothesis, expects to generate new knowledge to 
understand why males and females differ consistently in key 
health-related traits like longevity. The expected outcomes of 
this project will provide new discoveries that deliver 
fundamental insights into the genetics of gender differences, 
with benefits that extend into the biomedical sciences. The 
project is also expected to enhance the international profile 
of Australian science through cutting-edge research in 
evolutionary genetics. 

$416,670 Biological Sciences 

DE190101052 Dr Felix Marx All you can eat: evolution of feeding in the largest animals on 
Earth. This project aims to establish how Baleen whales, the 
largest animals on Earth and major ecosystem engineers, 
evolved their signature filter-feeding strategy. Unlike other 
mammals, whales are toothless, and instead use a 
keratinous, comb-like sieve to filter vast amounts of small 
prey from seawater. Various approaches, including 
biomechanics, three-dimensional imaging, geochemistry and 
quantitative palaeobiology will unravel how and when filter 
feeding emerged, how it diversified over time, and whether 

$372,959 Biological Sciences 



its evolution correlated with past environmental change. The 
project is expected to reveal clues on how whales became 
one of the greatest ecological actors in the sea, and will 
benefit conservation by providing a glimpse into their future. 

DE190100866 Dr Martin Singh Intense thunderstorms in the tropics and subtropics under 
global warming. This project aims to determine how the 
frequency of intense tropical and subtropical thunderstorms 
will change as a result of future global warming. Climate 
models project that the energy available to such storms will 
increase in the future, but the reasons for this increase in 
available energy, and the implications for thunderstorm 
activity, remain uncertain. Using observations and high-
resolution models, the project expects to generate new 
knowledge of the mechanisms driving changes in intense 
thunderstorm activity under climate change, and to provide 
more accurate projections of the frequency of intense 
thunderstorms in a warmer climate. This project should 
deliver benefits to sectors of the economy such as 
agriculture and transportation, which are significantly 
exposed to such hazards. 

$325,000 Earth, Atmosphere 
and Environment 

DE190100656 Dr Andrew 
Casey 

The stars that should not exist. This project aims to explain 
the origin of stars with a chemical composition that is so 
peculiar that they cannot be explained by any theory of how 
stars evolve or how elements are created. Their very 
existence represents fundamental problems in astrophysics. 
This project proposes a novel method to distinguish 
peculiarity of up to 20 million stars, mostly observed from 
Australia. Expected outcomes include new theories to 
explain two of the most puzzling kinds of peculiar stars, 
discoveries of new kinds of anomalous stars, and discoveries 
of ancient or metal-free stars that should not exist. The 
project is expected to generate social benefit, as well as 
long-term economic benefits by inspiring and training the 
next generation of data analysts, programmers, engineers, 
teachers, and scientists. It may also generate economic 
benefits from a generalised method for outlier detection in 
high-dimensional datasets. 

$364,259 Physics and 
Astronomy 

DE190100004 Dr Takashi 
Moriya 

Uncovering the enigmatic origins of the brightest 
supernovae. This project aims to uncover the origins of 
extremely bright supernovae called superluminous 
supernovae. How and why massive stars end their lives as 
superluminous supernovae is unknown. Based on their 
shapes and similarities to other peculiar supernovae, this 
project should clarify the mechanisms that lead massive 
stars to explode as superluminous supernovae. The project 
also aims to develop superluminous supernovae as a tool to 
investigate the distant universe. By observing superluminous 
supernovae in the distant universe, this project should 
address the properties of the first generation stars in the 
universe and advance our understanding of stellar evolution, 
supernovae, and the early universe. 

$350,000 Physics and 
Astronomy 
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DP190100341 Professor Steven 
Chown; Professor 
Christopher Hutchinson 

Skin in the game: biomimetics, fitness and the springtail cuticle. 
This project aims to examine the relationship between cuticle 
(skin) properties, water balance, and fitness in springtails, key 
players in soil systems. Springtail cuticles are diverse, 
responsive, and extremely resistant to wetting by water, alcohol 
and other substances. Their Australian diversity has not been 
well explored for biomimetic new materials. This project expects 
to explore options for new applications in materials science and 
engineering by generalising the cuticle structure-function 
relationship. Expected outcomes are new information to harness 
for industry the diversity of nature’s self-cleaning, water 
repellent surfaces. Significant benefits lie in potential new 
biomimetic manufacturing options. 

$445,000 Biological 
Sciences 



DP190100642 Associate Professor 
Bob Wong; Dr Lesley 
Alton 

Wildlife responses to endocrine disruptors. This project aims to 
uncover how a ubiquitous agricultural endocrine disruptor 
affects development, survival and reproduction in frogs. 
Widespread pollution by endocrine disrupting chemicals poses a 
serious threat to wildlife, human health, and the environment. 
This project will integrate laboratory- and field-based 
experiments to provide insights into how aquatic contamination 
by endocrine disruptors can affect vulnerable early life stages 
and, in turn, adult performance and reproduction. The findings 
will add significantly to understanding the impact of chemical 
pollution on wildlife responses to human altered environments. 

$345,000 Biological 
Sciences 

DP190101479 Associate Professor 
Sureshkumar 
Balasubramanian 

Evolution and specificity of alternative splicing in plants. This 
project aims to elucidate fundamental principles of alternative 
splicing, a basic mechanism that plays a vital role in several 
biological processes across all organisms. Plants are highly 
effective in adapting to varied environmental, seasonal and 
climatic conditions and this project aims to uncover how 
alternative splicing contributes to regulation of gene expression 
in response to developmental and environmental cues. 
Uncovering the underlying mechanisms of alternative splicing 
will not only advance fundamental knowledge, but also has the 
potential to provide tools and technologies through which 
sensitivities of plants to environmental stress can be potentially 
manipulated to benefit agriculture. 

$420,000 Biological 
Sciences 

DP190100216 Professor Joel 
Brugger; Dr Yuan Mei; 
Dr Weronika Gorczyk; Dr 
Marion Louvel; Dr 
Christopher Gonzalez; 
Professor David 
Sherman 

Aqueous fluids in the deep earth. This project aims to improve 
our understanding of the role of fluids in controlling exchanges 
between the deep Earth, shallow rocks, and atmosphere. The 
project expects to investigate some of the key weaknesses in 
the thermodynamic models that are used to predict the 
behaviour of sulphur, carbon and metals in fluids at high 
pressure and temperature by using recent advances in 
computational and experimental (geo)chemistry. Integrated in 
large-scale geodynamic models, the more reliable predictions 
will provide a more realistic assessment of the role of sulphur in 
controlling metal endowment and atmospheric chemistry 
through geological times. This should provide a useful guide for 
mineral exploration and planetary science. 

$450,000 Earth, 
Atmosphere 
& 
Environment 

DP190101362 Professor Steven 
Siems; Dr Yi Huang; 
Professor Michael 
Manton; Dr Alain Protat; 
Dr Charmaine Franklin; 
Professor Paul Field 

Precipitation in shallow convection over the Southern Ocean. 
This project aims to quantify the amount of precipitation over the 
Southern Ocean and identify the key dynamical and 
microphysical processes that lead to its development. Large 
uncertainties exist in the frequency and intensity of precipitation, 
which limits the ability to model the coupled Southern Ocean 
climate system. Observations from the RV Investigator, an 
Australian marine research vessel, have revealed heavy 
precipitation events within the shallow convection commonly 
found between fronts that have not been captured by either 
satellite observations or numerical models. This project will 
improve weather forecasts, including precipitation, and climate 
projections over the Southern Ocean and the adjoining Antarctic 
and the southern part of Australia. 

$390,000 Earth, 
Atmosphere 
& 
Environment 

DP190102422 Professor Alexander 
Cruden; Associate 
Professor Marco 
Fiorentini; Dr Stephen 
Barnes; Dr Andrew 
Bunger; Professor 
Christopher Jackson 

Magma dynamics and ore deposits. This project aims to 
advance knowledge on magma transport mechanisms through 
the Earth’s lithosphere, and boost predictive capacity to 
discover new ore deposits. Using field surveys, three-
dimensional reflection seismic data, laboratory experiments and 
rock fracture mechanics, this project will investigate where, how 
and why, narrow finger-like conduits form in lithosphere-scale 
magma plumbing systems. The project expects to generate new 
knowledge on the formation and location of highly valuable ore 
deposits of nickel, copper, cobalt and platinum group elements, 
which are preferentially trapped in poorly understood, finger-like 
magma conduits. Anticipated outcomes of the project include 
fundamental insights into how magma transport dynamics 
control traps for magmatic sulfide ores as well as equipping 
mineral explorers in targeting their search for these important, 
but hard to find, ore deposits, benefitting society through future 
discoveries of economically strategic, new commodities. 

$300,000 Earth, 
Atmosphere 
& 
Environment 

DP190100317 Dr Heiko Dietrich; 
Associate Professor 
Willem de Graaf 

Computing with Lie groups and algebras: nilpotent orbits and 
applications. This project aims to advance knowledge of an 
important class of Lie algebras, for which recent work has 
shown that a deeper mathematical theory, and better 
computational tools are required. Lie theory is a mathematical 
area with rich applications in the physical sciences. Expected 
outcomes from this project include the first systematic treatment 

$326,066 Mathematical 
Sciences 



of these algebras, new powerful algorithms to compute with 
them, and explicit nilpotent orbit classifications that will solve 
open problems in black hole theory. This should significantly 
enhance fundamental mathematical research and the Lie 
functionality of leading computer algebra systems, and is 
expected to strengthen international linkages. 

DP190101898 Professor David Wood; 
Assistant Professor 
Gwenael Joret 

New directions in extremal and structural graph theory. This 
project aims to attack unsolved problems at the intersection of 
extremal and structural graph theory, two of the most significant 
branches of graph theory. Graph theory, which is the 
mathematics of networks, models many real-world problems 
and is a key component of modern mathematics. This project 
expects to develop a theory that synthesises the latest 
developments in the two fields. It is expected that the tools 
developed will be widely applicable, for example, in algorithms 
for network optimisation. The project will build collaborations 
between Australian researchers and world-leading international 
mathematicians, and will provide advanced training for talented 
young researchers. 

$329,480 Mathematical 
Sciences 

DP190102431 Dr Simon Campbell; Dr 
Sergio Cristallo; 
Associate Professor 
Maria Gil Pons; Dr 
Carolyn Doherty 

Nucleosynthetic signatures of convective-reactive events in 
stars. This project aims to better understand where the 
elements in the periodic table come from, by investigating 
spectacular but poorly understood nuclear-burning events that 
occur in stars. The project aims to understand the inner 
workings of stars by calculating detailed three-dimensional 
simulations using Australia's largest supercomputers, and to 
combine this with telescope surveys that are recording the 
chemical make-up of millions of stars. The project expects to 
create new knowledge in the areas of stellar physics and 
nucleosynthesis. Many branches of astronomy rely on stellar 
models so the impact would extend far beyond the immediate 
field, ultimately expanding our understanding of the Universe. 

$386,660 Physics and 
Astronomy 
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DP190101818 Dr Alexandre 
Fournier-Level; 
Associate 
Professor 
Sureshkumar 
Balasubramanian; 
Professor Jorge 
Casal; Professor 
Johanna Schmitt 

The transgenerational effect of thermosensing in plants. 
This project aims to understand how thermosensing 
mechanisms in plants result in transgenerational change, 
and potentially adaptation to climate. Exploiting the recent 
discovery of the thermosensor phytochrome B, this project 
will decipher the molecular cascade which, either through 
long-distance communication or through persistence of an 
epigenetic state in the cell lineage, could lead to a trans 
generational memory in plants helping with climate 
adaptation. This project will unravel novel molecular 
mechanisms, which have the potential to pave the way for 
designing new climate-proofing solutions to cope with 
temperature uncertainty. 

The University 
of Melbourne 

$487,000 Biological 
Sciences 

DP190100977 Associate 
Professor 
Catherine 
Greenhill; 
Professor Brendan 
McKay; Dr Mikhail 
Isaev 

Hypergraph models for complex discrete systems. This 
project aims to better understand the structure and 
properties of very large hypergraphs of various 
kinds. Hypergraphs are very general mathematical objects 
which can be used to model complex discrete systems. 
They arise naturally in many areas such as ecology, 
chemistry and computer science. Despite this, our 
theoretical understanding of very large, or random, 
hypergraphs lags far behind the intensely-studied special 
case of graphs. This project will answer many fundamental 
questions about large, random hypergraphs. The expected 
outcomes of the project also include new tools for working 
with hypergraphs, such as efficient algorithms for sampling 
hypergraphs. These outcomes will benefit researchers who 
use hypergraphs in their work and will enhance Australia's 
reputation for research in this area. 

The University 
of New South 
Wales 

$420,000 Mathematical 
Sciences  
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Faculty of Sci 
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LE190100036 Associate Professor Robert 
Wittenmyer; Professor 
Jonathan Horner; Associate 
Professor Dennis Stello; Dr 
Luca Casagrande; Professor 
Timothy Bedding; Professor 
Jorgen Christensen-
Dalsgaard; Dr Sarah Martell; 
Professor John Lattanzio; Dr 
Andrew Casey; Dr Simon 
Murphy; Professor Hans 
Kjeldsen 

A dedicated telescope to study the interiors of 
stars from their oscillations. This project aims 
to drive major advances in astronomy by 
building a world-class telescope facility 
dedicated to the detailed observations of stars. 
Through an innovative use of contemporary 
technologies, the telescope will investigate 
oscillations in solar-like stars. It is expected to 

generate new knowledge about the physics 
underpinning stellar structure and evolution 
that cannot be obtained by other means. 
Addressing questions such as how planets 
form, and how Sun-like stars evolve, has a 
direct impact on how we perceive our place in 
the cosmos. Expected outcomes include 
strong international links and enhanced 
capacity for Australia to be at the forefront of 
cutting-edge astrophysics research. Insights 
will provide significant benefits to other areas 
of astrophysics, particularly our understanding 
of how planets form and how the Milky Way 
formed and evolved. 

University of 
Southern 
Queensland 

$159,000.00 Physics and 
Astronomy 

LE190100014 Dr Zongyou Yin; Professor 
Michelle Coote; Professor Yun 
Liu; Professor Kylie Catchpole; 
Professor Hark Tan; Professor 
Xiu Song Zhao; Professor 
Douglas MacFarlane; 

Professor Rose Amal; Dr Yun 
Hau Ng; Dr Guohua Jia; 
Professor Yuan Chen; 

Multi-angle in-operando mapping of nanoscale 
electro/photo-redox reactions. This project 
aims to establish Australia's first 
Multiparameter Mapping Nanoelectrode 
Microscope (MMNM) platform. The 
improvement of electro/photo-catalytic 
nanodevice performance requires an 
understanding of the nanocatalysts’ 
fundamental electronic processes in practical 

The Australian 
National 
University 

$376,358.00 Chemistry 



Professor Ying Chen; 
Professor Chuan Zhao; Dr 
Alexandr Simonov 

reaction environments, and this is not 
achievable by standard (photo) 
electrochemical techniques. As Australia’s first 
MMNM facility, the project will establish an 
integrated domestic platform to provide 
powerful new electro/photo-catalysis nano 
tools for addressing globally-significant 
research challenges in fields such as climate-
change, energy, environment and materials 
science. The proposed diverse research 
cooperation will expand new knowledge in 
materials science and engineering, help 
Australia to continue to deliver world-class 
research, and bring with it the potential for 
multiple economic benefits for Australia. 

 

 


