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Pro Vice

Chancellor’s

Report

Professor Simon McKirdy
Pro Vice Chancellor,
Harry Butler Institute

Recent changes within the Harry Butler Institute have
facilitated significant achievements for the Institute
as a whole; from exciting new commercial ventures,
to greater research support and communication, to
connecting with stakeholders in a whole new way.

When first appointed to the
role of Pro-Vice Chancellor of
the newly created Harry Butler
Institute, | saw the opportunity
to build an innovative research
centre for sustainable
development, modelled on
the ethos of famed Western
Australian environmentalist,
Harry Butler AO CBE. Harry,

a man who inspired my

own professional journey,
recognised that humans are
part of the environment and
not separate from it, and that
good environmental practices
were critical for humanity to
flourish. Inspired by Harry’s
legacy, we created an institute
that collaborates with industry,
government and community
partners to deliver translational
research outcomes which
address real-world problems.

With our team of more than
160 academic researchers
across four research centres,
we've worked hard to shape
HBI's international reputation
for high-quality research
with real world application,

and innovative management
solutions facilitated by a
talented team of professional
staff. Beyond research, our
projects seek to educate

and empower industries and
communities, ensuring our
work has effective and lasting
impacts for the environment,
species, communities and
practices we are working on.

Innovation is one of our
greatest strengths as a
resedrch institute. In 2023, we
turned that innovation into
business solutions, with the
launch of HBIs first commercial
venture: Algae Harvest Pty Ltd.
The venture helps commercial
partners to manage and
minimise their waste with
microalgae solutions

utilising the latest algae
research and development
from the University Algae

R & D Centre. Additional
commercial ventures are under
development.

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023
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Pro Vice Chancellor’s Report (cont,)

HBI has grown in scope and ambition over

our seven years to have far-reaching, lasting,
impacts. One of our significant achievements
has been to conceive and orchestrate a biennial
conference on a vast range of topics concerning
Western Australia’s biodiversity. The Biodiversity
Conference, now in its second year, was born
from discussions between myself and Professor
Stephen van Leeuwin of Curtin University, on

the need for enabling broader, more-inclusive,
strategic knowledge-sharing for biodiversity
conservation in WA. The conference is now
celebrated as a collaborative effort between

all five WA Universities with the Department of
Biodiversity Conservation and Attractions and
the WA Biodiversity Science Institute, attracting
more than 650 attendees from across Australia.

Leaving behind a legacy of which I'm proud,

I moved from my role as Pro Vice Chancellor
of the Harry Butler Institute to dedicate myself
to the role of Deputy Vice Chancellor of
Global Engagement. Through this new role,

I will continue to support the advancement

of HBI through an advisory role, as well as my
continued research and student supervision.

The role of Pro Vice Chancellor of the Harry
Butler Institute has been ably filled by Professor
Treena Burgess. Professor Burgess, a research
academic at Murdoch University for more

than two decades, joined the HBI leadership
team at the start of 2023 in the newly-created
role of Director Research. She is recognised as
global research leader in the biology, ecology
and genetics of beneficial and detrimental
microorganisms within natural ecosystems,
plantation forestry and horticulture, with
particular focus on biodiversity and bioinvasions.
Professor Burgess is a strong and capable
leader with the capacity to build upon the
Institute’s achievements. | look forward with
great anticipation to its research impacts and
HBI's full potential as a leader in this space.

Professor Simon McKirdy
Pro Vice Chancellor
Harry Butler Institute

A Part of the Harry Butler Institute team at the Biodiversity Conference Gala dinner
including conference organiser Susan Marie (second from right).
Photo Viewfinder Photography
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Growth of the Harry

Butler Institute

The Harry Butler Institute was built upon
a decades-long legacy of world-class
research at Murdoch University in the
fields of environmental biosecurity,
sustainable resource management,
and the taxonomy and ecology of
organisms and the systems that
contain them.

Under one institute, we have encapsulated
the academic strengths of our researchers
through four key research centres (see Our
Research on page 9). In doing so,

we honour the path laid by the great
environmental minds that have left their
mark on Murdoch University, going all

the way back to the University’s founding
Professors, like the late Dr Keith Roby.

Dr Roby, a theoretical chemist, established
courses and supervised students in science,
technology and renewable energy, making
an indelible mark on the University, staff and
students before his untimely passing at 39.

HBI honours his legacy through the
annual Keith Roby Memorial Lecture in
Community Science memorial lecture in
Community Science through the Keith
Roby Trust.

4 HARRY BUTLER INSTITUTE ANNUAL REPORT 2023

Through our Honours, Masters and PhD
programs, our academics are helping foster
the next generation of great environmental
thinkers, innovators, and problem solvers.
At the primary and secondary level, the
school outreach and work placement
programs we've developed under the
guidance of Pauline Charman are inspiring
students and their school communities,
while providing opportunities for hands-on
learning. Our outreach programs and

their links to research are being woven

into the designs for the brand new Harry
Butler Science Centre, currently under
development in partnership with the
Australian Government.

The relationships we’ve built with our
industry, government and community
partners have facilitated some of our most
innovative translational research outcomes
and helped us to commercialise our
research services. Our newest company,
Algae Harvest, is bringing microalgal
technology and solutions to commercial
partners. In an inaugural partnership

with Spinifex Brewery, Algae Harvest is
using microalgae to create high-value
products from waste generated through the
brewing process.




HBI's international collaborations (see
Global Collaboration Map on page 40)
have continued to strengthen our ties with
research institutions across Europe, Asiq,
Africa and the Americas. Our strongest
collaborations, those with the USA, Ching,
UK, UAE, Egypt, Germany and South Africa,
have resulted in research published in

some of the worlds highest impact journals.

Professor Simon McKirdy’s dual roles as
Director of HBI and Deputy Vice Chancellor
Global Engagement are enabling further
international collaborations which bring
our research to new markets, including

the Philippines.

Connecting with collaborators, funders and
science audiences (both new and existing)
has been a priority for the institute since

its inception. Building our media presence
through news stories, LinkedIn posts, videos
and events has helped us strengthen those
relationships on an international scale,
showing the world what our researchers
have to offer. HBI will continue to build upon
its strengths in this space, with exciting

new video projects underway, plans for
expanding our social media presence, a
series of project webpages in development
and HBI scheduled to host several
international conferences.

The leadership, academic and professional
teams that comprise the Harry Butler
Institute have worked™hard to establish
HBI's reputation for innovative, translational
research. By choosing to work with industry
partners to develop warld’s best practice,
we're playing a crucialrole in the creation
of more sustainable practices. In this,

we're following the'ethos of our namesake,
Dr Harry Butler. He recognised that humans
are part of the environment, not separate
from it, and that good environmental
practices are critical for human endeavours
to flourish.

© We invite you to'be a part of the solution for our
future. Email us at hbi@murdoch.edu.au.

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023
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Achievements and
Impact in 2023

Total publications in 2023 Number of citations in top 10%
journals by Citescore

2023 2019-23

percentage in Ql outlets: 70%

percentage in top 10% of outlets: 39.7%

53]

Field-weighted citation impact
2023 2019-23

(usually done on a 5 year rolling average)

&

(income to MU where Chief
Investigator is in HBI):
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Equivalent Full-Time Student bassdion bestaraillCR Rl

Load (EFTSL)

Percentage of research outputs
with international collaborators

2019-23

G>

Top collaborating institutions
2019-23:

UNIVERSITY OF WESTERN AUSTRALIA ~ STELLENBOSCH UNIVERSITY
UNITED ARAB EMIRATES UNIVERSITY =~ CURTIN UNIVERSITY
CSIRO  UNIVERSITY OF MELBOURNE
ZAGAZIG UNIVERSITY  AARHUS UNIVERSITET
FACULTY OF AGRICULTURE = ALEXANDRIA UNIVERSITY
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Our Research (cont))

Centre for
Water, Energy
and Waste

Associate Professor John Rubrecht
Director, Centre for Water Energy and Waste

About the Centre

Supplies of water and energy are
fundamental to modern life, as is the
management of waste. The Centre
for Water, Energy & Waste conducts
research in these three related
areas, ensuring human endeavours
can coexist with biodiversity and
sensitive ecosystems.

g, HBI

A Wind turbine.
Photo HBI

==l Photo Prof Trish Flemin
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Single blade wind turbines
might take renewables
through the roof

Wind remains the cheapest source of
large-scale renewable energy. New
wind turbines being developed at
Murdoch University have the potential
to make it even more efficient.

Wind was Australia’s leading source of clean
energy in 2020, according to the Clean Energy
Council, supplying 36 per cent of the country’s
clean energy and 10 per cent of Australia’s
overall electricity. While it was shaded by solar
in 2021, it still contributes 10 per cent of the total
national energy mix. This is a tremendous
resource in the effort to decarbonize our power
grid and one that is improving every year.

One of the latest innovations being developed
and tested at the School of Engineering and
Energy by Dr Jonathan Whale is a wind turbine
with a single vertical blade. This contrasts with the
three bladed horizontal designs dotted across
Australia that are synonymous with wind energy.

“This new design is based on a
single blade whose tip can be
actively moved around in space.”
Dr Jonathan Whale

“So, when the turbine is started, the blade
faces into the wind and the lift on the blade
means that the blade tip, lifts off the ground,
commencing its circuit about the turbine axis.”

Dr Whale was approached last year by inventor
Mr Kim Schlunke to co-develop the novel turbine.

“This is a type of vertical-axis wind turbine, or
VAWT, which have turbine rotors that rotate
around an axis that is perpendicular to

the ground.”

“There are very few commercial wind farms that
use them because they have some significant
disadvantages compared with conventional
horizontal-axis wind turbines (HAWTs), including
lower efficiency, difficulty in self-starting and a
significant proportion of cost devoted to tower
and support struts.”

The novel design by Mr Schlunke features just

a single blade that can be actively moved
around using a control system that will improve
the efficiency of the turbine compared to
conventional VAWTSs.

“This single blade does not require any tower

or support and so reduces the levelized cost of
electricity achieved by the turbine, particularly
when compared to the HAWT, the most common
type of wind turbine,” says Dr Whale.

Levelized cost of electricity is a measure of
the average current day cost of electricity

generation for a generator over its lifetime.
In financial terms, the return on investment.

A Dr Jonathan Whale, Associate
Professor in the School of Engineering
and Energy.

“We predict that one of these new turbines can
produce the same amount of power as three
1.65 MW HAWTSs, with a single blade that is half
the length of the combined length of all the
blades from the three HAWTSs.”

Dr Whale's research is a proof-of concept study
that involves a small prototype of the novel
VAWT design. PhD student, Jawad Mezaal, is
involved in designing and testing the control
system, supervised by Dr Whale, Prof Parisa Bahri
and A/Prof David Parlevliet.

This research supports United Nations Sustainable
Development Goal 7, to ensure access to affordable,
reliable, sustainable and modern energy for all.

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023 n
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Our Research (c8

A Electronic car charging.
Photo Wlademar via Unsplash

Rockingham research
supporting WA’s batteries
boom

The Western Australian Government
has backed world leading metals
scientists at the Harry Butler Institute
with funding for critical batteries
research infrastructure.

Over $700,000 in grant funding, awarded

to Murdoch University through the WA
Government’s Investment Attraction Fund, will
see a new batteries research hub established in
Rockingham.

Associate Professor John Ruprecht, who leads
the Centre for Water, Energy and Waste at
Murdoch, believes the industry collaborations
the facility will foster in the Kwinana Strategic
Industrial Area present a big opportunity for WA's
nascent batteries industry.

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023

"Our State produces more than half the world'’s
lithium, an essential component in rechargeable
batteries, and has globally significant stores

of vanadium, a metal central to long-duration
batteries,” Dr Ruprecht explained.

“Now is the time to focus our
collective efforts to ensure the
industry borne from these minerals
sits right here in Western Australia
— this is the opportunity our
research is laying the platform for.”
Dr John Ruprecht

As the annual growth rate of global battery
demand tips 34 per cent, Australia has the
opportunity to build a $17 billion domestic
battery industries, according to the Future
Battery Industries CRC Final Report. This would
support 61,400 jobs by 2030.


https://www.murdoch.edu.au/research/hbi/centres/centre-for-water-energy-and-waste

“There is much to be done and science
and engineering have a large role to play
in establishing a thriving battery industry in
Western Australia that is fed by both metal

mining and recycling the metal in old batteries,”

Dr Ruprecht said.

Embedding an industry-relevant research
laboratory in a developing industry precinct
will allow the timely communication of
industry problems and expediate the
development of practical solutions. This will
support WA's economic agenda to move
beyond being a commodities exporter to a
technology powerhouse.

The Hydrometallurgy Research Group, under
the guidance of leading metals scientist
Professor Aleksandar Nikoloski, are experts

in the hydrometallurgical processes used to
extract and produce critical metals (lithium,
nickel, cobal, vonodium) from primary
(ores) and secondary (recyclables such as
e-waste) materials.

“It's important for industry, government and
resedrch institutions to collaborate, share

A Vanadium, a critical mineral used in
battery baking.
Photo Dannon Wu, HBI

ideas and create facilities to help identify
opportunities for improvement, develop

new process solutions and learn the skills to
implement these changes,” Dr Ruprecht said.

“This funding to establish a
dedicated facility in Rockingham
is an important step towards
strengthening those ties with

a focus on the industrial and
processing potential of Kwinana
and Rockingham.”

Dr John Ruprecht

The State Government's ongoing funding

demonstrates a commitment to a future battery

industry in Western Australia with an emphasis
on research and technology development
across the battery value chain.

This research supports United Nations Sustainable
Development Goal 7, to ensure access to affordable,
reliable, sustainable and modern energy for all.

- Y
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Our Research (cont))

Centre for
Terrestrial
Ecosystem
Science and
Sustainability

Professor Trish Fleming
Director, Centre for Terrestrial Ecosystem Science
and Sustainability

About the Centre

The Centre represents a collaboration
of academic research staff working
with community, industry and
management partners towards

a shared vision of maintaining
sustainable and biodiverse ecosystems
through scientific excellence.

This centre captures the outputs of 17 academic
staff and over 100 current HDR students, with

a shared vision to carry out robust science
underpinning biodiversity conservation.

Our research strengths — in wildlife, plants

and processes — are applied to ecosystems
influenced by urbanisation, extraction
industries, and primary production.
Underpinning this research is our cross-cutting
research themes, strong education linkage,
and substantial industry and community

engagement.

AR Cotton bush infestation, Perth hills.
Photo HBI
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Climate scientists
are producing
regional climate

proieCtions Up to A Jatin Kala in greenhouse.

”~
Photo A/Prof Jatin Kala

the year 2100

A state-of-the-art regional climate
modelling project will deliver more
detailed and reliable projections for
local areas across Western Australia.

The projections will be used to inform planning
for infrastructure and climate-sensitive sectors
such as agriculture and conservation.

“Global climate models help us to simulate
very large-scale weather patterns across

the globe, but they are not suitable for
regional applications,” Dr Jatin Kala, Associate
Professor of Atmospheric Science at Murdoch
University, said.

“Our new high resolution regional projections
will provide regionally specific information so
that we can project, for example, the climate for
Bunbury as distinct from that of Perth.

"The application of this new
knowledge will have a broad range
of applications, from climate-
proofing agriculture and critical
infrastructure to biodiversity
conservation.”

A/Prof Jatin Kala

A/Professor Kala is leading the scientific

team that will work closely with the Pawsey
Supercomputing Research Centre to create
Western Australia’s most comprehensive climate
change projections.

Using Pawsey's powerful new supercomputer
Setonix, researchers will combine the long-term
predictive power of global climate models with
the resolution of regional models.

The Honourable Reece Whitby, Minister for
Environment and Climate Action, said the project
was a big step for climate change preparedness
in Western Australia.

“The supercomputer’s capabilities

are extraordinary. It's a significant
acknowledgement of our State and the nation’s
investment to take action against climate
change,” he said.

“These projections will provide the best
information possible to shape our decisions.”

The project is part of the Climate Science
Initiative (CSI) being led by the Department

of Water and Environmental Regulation

(DWER) in partnership with the New South
Wales Government and Murdoch University
through the NSW Department of Planning

and Environment’s New South Wales and
Australion Regional Climate Modelling Project
(NARCIiM 2.0) and the Pawsey Supercomputing
Research Centre.

A/Professor Kala said these valuable local
climate insights will support preparedness for
increased temperatures, storm events and
other climate-associated hazards, delivering
predictions up to the year 2100.

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023 15
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“Modelling like this goes beyond just
understanding weather patterns. For example,
this information will allow winemakers in
Margaret River to see what the next 50 to 100
years might look like for their industry in terms of
a changing climate,” Dr Kala said.

"This knowledge really will
impact us all.”
A/Prof Jatin Kala

Pawsey'’s Executive Director, Mark Stickells, said
this project emphasised Pawsey’s commitment
to supporting transformative research, and
showcasing the potential applications for
industries throughout Australia and beyond.

“We are really proud to support this strategic
partnership, as we can see the huge impact
these climate change projections will have on
our state,” he said.

“Dr Kala and his team have been working with
Pawsey in this space for many years, and to see
the research progressing to such an impressive
scale is a testament to what our experts are
capable of when they have access to the tools
they need.

“The power of our new supercomputer Setonix
— recently recognised as one of the world’s
greenest supercomputers — gets Pawsey in a

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023
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{ DrKala outlines
the radically
improved resolution
of climate
projections the
project will provide.
Photo A/Prof Jatin Kala

=

unigue position to help develop these climate
models that support WA."

This project will be one of the largest allocations
for Setonix so far, with 40 million core hours
available, alongside 1.5 petabytes of storage
through Pawsey’s high-speed data storage
system, Acacia.

Dr Kala's team will be running simulations
from 1950 to 2100 at 4 km grid cells resolutions,
allowing for climate modelling at a far more
local scale than ever before.

“Each simulation will include two future
climate scenarios with two different modelling
configurations, which is modelling on a scale
that we have never attempted before,” he said.

The project will also support two PhD
scholarships and provide practical experience
for graduate students in climate science.

The first projections are expected to be available
to climate scientists in 2024. They will then be
analysed and processed for use by a broader
audience.

® For more information on CSI, please visit
wcu.gov.cuu/climatescienceinitiative

This research supports United Nations Sustainable
Development Goal 13, to take urgent action to combat
climate change and its impacts.


http://wa.gov.au/climatescienceinitiative

Global experts weigh-in on
biodiversity conservation
under climate change

A large-scale, global study assessing the
biodiversity conservation preferences of experts
under future climate change scenarios has
revealed important areas of consensus and
contradiction when it comes to protecting
global biodiversity.

HBI ecologist Associate Professor Rachel
Standish and colleagues from the Australian
National University and Oregon State University
sought out environmental experts across the
world to understand their perspectives.

Respondents were asked to consider their local
contexts, revealing that location significantly
influences their preferences, often more than

disciplinary background or demographic factors.

The research found significant—though not

universal—support among experts for some
unconventional options such as native species
relocation. However, some experts expressed
greater aversion to other unconventional
approaches, such as prioritising management for
social values.

While there is growing support for novel
conservation strategies, experts remain

cautious, particularly when data are uncertain.
This openness to non-traditional methods
contrasts with previous findings of experts being
conservative, but cultural, institutional, and
cognitive factors still shape preferences. The
variability in expert views is driven by factors such
as trust in governance, personal world views, and
the perceived effectiveness of approaches.

Implications of this research suggest that novel
conservation approaches, though increasingly
supported, need more rigorous testing for social
acceptability and ecological effectiveness.
Experts recognise the urgency of ecosystem

A Relocating species such as this rare
honeysuckle Lambertia orbifolia native to
south-western Australia is a ‘non-traditional’
option for plant conservation.

Photo RJ Standish

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023 17



18

degradation yet remain divided on how to
implement innovative solutions. The study calls
research to reduce uncertainties of different
approaches to meet the challenges posed by
the new geological, human-dominated epoch
of Anthropocene.

Novel but effective solutions are more likely

to be considered acceptable by stakeholders
and First Nations rights-holders. Addressing the
ecological and social complexities will be crucial
for developing scientifically robust conservation
strategies in the face of escalating climate risks.

Prof Standish is planning to attend a workshop
in Dubin in 2025 to meet with other researchers
and restoration practitioners. The working title of
the workshop is “The Novel Ecosystem Concept:
what's happened, what's missing, where next?”.

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023
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A Pine plantation at Ghangara. A ‘novel ecosystem’ that has
become critical to the conservation of rare and endangered
Carnaby’s cockatoo. The cockatoos have been using the pines
as a food source since the 1930s due to decline in banksia
woodlands, their usual food source. Experts argue to keep

the pines until banksia woodland restored elsewhere can
provide food.

Photo RJ Standish

© Published September 2023 in Globall
Environmental Change as ‘Expert preferences
on options for biodiversity conservation under
climate change’ https://doi.org/10.1016/].
gloenvcha.2023.102759

This project supports the United Nations Sustainable
Development Goals 13, 15 and 17.
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Endangered Carnaby’s‘eockatoo.
Photo Karen Riley
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Our Research (cont))

Centre for
Sustainable
Aquatic
Ecosystems

Professor Alan Lymbery
Director, Centre for Sustainable Aquatic Ecosystems

About the Centre

Our vision is for healthy, biodiverse

and productive aquatic ecosystems
supporting vibrant societies in Australia
and the Indo-Pacific region.

Our mission is to provide, through discovery and
innovation, adaptive and lasting solutions for
protecting the health of aquatic ecosystems
that underpin our economy and society.

Healthy freshwater, estuarine and marine
ecosystems underpin economic development
and provide social and recreational values
for communities in Australia and throughout

the world.

AR HBIresearchers
working on wetlands.
Photo Steve Beatty, HBI
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Two-way science driving
marine conservation and
resource sharing

Yagarrajalajalan nagula buru
translates to ‘we all care for saltwater
country’ in the language of Australia’s
Yawuru People. It's the name given

to a collaborative multidisciplinary
research project aiming to advance
equity in marine park co-management
and enhance shared custodianship of
Saltwater Country.

The landmark project follows the principles of
two-way knowledge exchange between the
Indigenous knowledge holders and western
scientists. It integrates social, cultural, and
ecological research into marine and coastal
management with Yawuru Traditional Owners.

Traditional Owners throughout much of northern
Australia have deep cultural ties and a long
history of harvesting green turtles and dugongs.
These species are also protected, important for
tourism operators, and play integral roles in local
ecosystems, as well as being intrinsically valued
by broad parts of society.

“Marine environments hold
shared resources accessed by
a whole range of stakeholders
with very different interests and
responsibilities, which creates
potential barriers for effective
management.”

Dr Adrian Gleiss

The Yagarrajalajalan nagula buru project
centres on the Yawuru Nagulagun (Roebuck Bay)
Marine Park on Yawuru Saltwater Country — an
area in and around Broome, Western Australia.

A HBI researchers with Yawuru
Traditional Owners.
Photo Dannon Wu, HBI
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Our Research (cont)

Yawuru country. o
Photo Dannon Wu, HBI

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023

"The research aims to answer how
to effectively co-manage marine
resources — specifically turtles and
dugongs — cross-culturally.” :
Dean Mathews




Co-led by HBI's Dr Adrian Gleiss and Dean
Mathews of Nyamba Buru Yawuruy, it brings
together Yawuru Traditional Owners and the
Department of Biodiversity, Conservation
and Attractions to tackle a problem of great

importance facing resource managers globally:

how equity in resource management can be
achieved with First Nations peoples.

The way green turtle and dugong populations
are managed in Roebuck Bay provides an
excellent opportunity to explore the dynamics
of managing shared marine resources

in a cross-cultural setting. It provides an
Australian case study that can inform the
co-management of marine resources

with First Nations peoples in other parts of

the world.

A Dugong mother and calf.
Photo Christophe Cleguer, HBI

The program aims to deliver social,
environmental, and economic benefits by
developing strategies to resolve potential
conflict and enhance collaboration through
improved management and communication. It
seeks to create a shared understanding of the
importance of Yawuru saltwater Country and
its biodiversity.

“We recognise the value, skills, knowledge and
lived experience of Indigenous land managers,
and this project is an opportunity to merge
western science and traditional knowledge,
which is really important for effective two-way
knowledge sharing,” Dr Gleiss said.

An important step for the project, it has

been endorsed by UNESCO (United National
Educational, Scientific and Cultural Orgonisotion)
as a Decade Action, part of the United Nations
Decade of Ocean Science for Sustainable
Development 2021-30.

Funding has been provided by the Department
of Jobs, Tourism, Science and Innovation with
additional support from the Department of
Biodiversity, Conservation and Attractions and
Rio Tinto. Murdoch’s Harry Butler Institute is
work with partners in both Perth and Broome,
including Nyamba Buru Yawuru, University of
Notre Dame Australia, James Cook University,
Edith Cowan University, The University of Western
Australia and the Department of Biodiversity,
Conservation and Attractions.

The project will bring key sections of the
community together to deliver tangible
benefits for multiple stakeholders including
Traditional Owners, tourism and the broader
community by facilitating collaboration and
knowledge sharing.

© Learn more about Yagarrajalajalan nagula buru
on the project website www.yagarrajalajalan-
nagula-buru.org

This project supports the United Nations Sustainable
Development Goals 10, 11,12, 14 and 17
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Community-led conservation
saving the snake-necked
turtle

Hundreds of turtle-tracking citizen
scientists are playing a crucial role in
helping to protect the south-western
snake-necked turtle from becoming
endangered.

Trained under the Saving Our Snake-Necked
Turtle (SOSNT) project, these ‘Turtle Trackers’ go
beyond protecting turtle nests on the ground,
they also play a critical role in collecting
invaluable data helping us addressing one of
the major challenges in snake-necked turtle
conservation — a lack of information.

The southwestern snake-necked turtle
(Chelodina oblonga) is endemic to wetlands
and rivers of southwest Western Australia.
Research by Murdoch University scientists
indicates the species is under immense pressure
from threats associated with urbanisation, such

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023

as fox predation, bird predation, and road-
related mortality. These pressures are leading
to unsustainable losses in adult females, eggs
and hatchlings.

If not addressed, many populations would
see continued declines and local extinction in
coming decades.

The SOSNT project is a citizen-
science initiative that aims to
directly address these threats and
fill vast knowledge gaps about the
species and inform conservation
management.

Through partnerships with local councils,

State Government departments, non-profit
conservation organisations, ‘friends’ groups, and
a wildlife hospital, Murdoch University scientists
are engaging, training, and activating community
members across the turtles’ natural range.

Trained ‘Turtle Trackers within partner council
areas are visiting their local wetlands during



the species nesting period to monitor for turtle
activity, monitor for nests, protect observed
nests, and report their observations.

The first two years of the project have provided
great benefits to the turtles and their nests,
as well as the communities actively involved
in their conservation. Citizen Scientists have
recorded more than 2822 live turtles and
protected more than 1139 nests across Perth
and parts of regional Western Australia. Their
data is also building a clearer picture of turtle
losses, with more than 280 deceased turtles
and 1866 destroyed nests recorded over the
same period.

As well as contributing knowledge about
the species previously unknown to science,
Turtle Tracker volunteers are increasing their
knowledge of turtles and wetlands, while
enjoying physical exercise in natural areas,
according to participant surveys.

Despite the significant contribution of
current volunteers, partner councils and
supporting organisations, further support
is needed to address ongoing threats to

{Far left: Southwestern snake-necked
turtle.
Photo Anthony Santoro, Murdoch University

Left: Turtle Tracker helping a snake-
necked turtle into Bibra Lake.
Photo Catherine Baudains, Murdoch University

the southwestern snake-necked turtle and
prevent local extinctions across the species
entire range. As such, SOSNT is seeking local
governments across the entire south-west

of WA to join the SOSNT program, so more
members of the community can be engaged
and trained in tracking and protecting this
remarkable species.

The project is led by Perth South West
Metropolitan Alliance with support from Murdoch
University’s Harry Butler Institute, Conservation
Volunteers Australia, the City of Cockburn,
Naturelink Perth and 1 Million turtles, as well as
many other partner organisations and local
governments.

© To learn more about the project or get involved,
visit the SOSNT website www.sosnt.net.au

This project supports the United Nations Sustainable
Development Goals 13,15 and 17
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Biosecurity and
One Health
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Professor Sam Abraham
Director, Centre for Biosecurity and One Health

About the Centre

The Centre for Biosecurity and One
Health recognises the linkages
between health, biosecurity and the
environment.

It comprises research across themes including
One Health, antimicrobial resistance, biosecurity
of environmental and production systems,
vector and water borne diseases, epidemiology,
food safety and zoonotic diseases. Policy,
legislation and social science perspectives

for each of these areas are a feature of our
research outputs, with a transdisciplinary
approach taken to address complex problems
that relate to the health of animals, wildlife,
plants, humans and eco-systems.

AX Karri forest Boranup WA.
Photo Kat Sambrooks, HBI
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Leading arachnid taxonomy
through science and
engagement

An article published in Biodiversity
Science examining new spider taxa
described in the year 2022 named
Murdoch University HBI Arachnologist
Dr Volker Framenau number #7 in the
world for describing new species of
spiders. In 2022, Dr Framenau described
and named more than 50 new spider
species and 6 new spider generaq, also
making him number one in Australia.

Dr Framenau'’s species added to an
exponentially growing global database of newly
identified spider genera and species, which
included 81 new genera and 1096 new species in
2022. Specimens, once collected, can take days
to weeks to identify, as scientists photograph,
measure and examine the anatomy of the
spider under the microscope. New species must
be scrutinized against other similar species, and
are often compared at the DNA level to ensure
the specimens collected represent distinct

new species.

The Fauna Portal is
make invertebrate
taxonomy

approachable and
publicly available.

The article, New taxa of spiders (Araneae)

from the world in 2022, ranked fellow HBI
Arachnologist, Dr Pedro Castanheira, at
number #3], on the list of top spider-describing
Arachnologists in the world in 2022.

Dr Fraomenau and Dr Castanheira, who form a
productive part of HBI's invertebrate zoology
team, have described hundreds of spider
species over the years. The team, that also
includes Dr André do Prado and Farhan Bokhairi,
have been working to make invertebrate
taxonomy approachable and publicly available
through their website, The Fauna Portal Australia
(https://faunaportal.org/home/) where
species that are not formally described are also
documented for identification.

Dr Castanheira also initiated and held the First
Western Australian Colloquium on Arachnology
in October (see Marketing and Events on

page 34).

© Read the Biodiversity Science article here:
www.biodiversity-science.net/EN/10.17520/
biods.2023175

This project supports the United Nations Sustainable
Development Goals 15 and 17

A False Leaf-curling Spider.
Photo Pedro Castanheiaq, HBI
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Dr Daniel Gomez Isaza
How will animals cope with a warmer
and more variable future?

My time as a Challenge Research Fellow at the
Harry Butler Institute (HBI) was incredible. The
most valuable experience was the opportunity
to gain independence as a scientist by leading
an independent project. | used this opportunity
to focus on a pressing challenge to the

world’s biota: climate change and increasing
temperature variability. | hypothesised that
variation around cool temperatures is beneficial
to ectotherm performance whereas variation
around warm temperatures is detrimental, using
the most comprehensive database to date.

My analyses revealed that daily temperature
variation imposes a fitness cost on ectotherms
whereby reproductive traits are decreased, but
upper thermal limits are increased.

This project was made possible through the many
collaborations | formed with researchers across
the HBI, Murdoch University, Western Australia,

and internationally. | am excited to continue these
collaborations into the future while | continue to
publish findings from my research fellowship.

The Fellowship also allowed me to expand my
skills and credentials as an academic, attending
numerous scientific conferences, organising

a networking mixer on Experimental Biology

in Western Australia, and gaining Associate
Fellow of the Higher Education Academy status
after completing training through Murdoch
University. During my fellowship, | was also
awarded funding from the British Ecological
Society to study how body size and population
affect the temperature tolerance of black
bream. This study was published in the Journal
of Thermal Biology (https://doi.org/10.1016/].
jtherbio.2024.103970)

It is incredible how much | was able to fit into
my Fellowship, and the culmination of these
experiences has strengthened my career in so
many ways.

Since completing my Challenge Research
Fellowship at HBI | have started a postdoctoral
position at the Australian Institute of Marine
Science, working to identify light intensity
thresholds for dispersing turtle hatchlings.

Dr Salvador Zarco-Perello

A challenging mosaic of research
projects: From coral reef herbivory
to the trophic networks of kelp forest
ecosystems

As a marine ecologist, | am interested in
understanding the form and function of
interconnected marine ecosystems across
climate gradients, from tropical coral reefs
and seagrass meadows to temperate kelp
forests. Through my postdoctoral Challenge
Research Fellowship at HBI, | built my expertise
in the construction and analysis of trophic
networks through a complex mosaic of related
research projects. By the end of my fellowship,
| had built a meta-network of temperate

reef fishes of Western Australia, helping to
identify the most important predator-prey
interactions and paths of energy flow in

the community. My collaborative work on
Intra- and interspecific trophic differences

of rabbitfishes yielded the research paper,
Biogeographical diet variation within and
between the rabbitfishes Siganus corallinus,
Siganus doliatus, Siganus trispilos and Siganus
virgatus, published in Ecology and Evolution
(https://doi.org/10.1002/ece3.11326).

During this time, | was awarded a Fulbright
Future Fellowship as a collaboration between
the University of California Santa Barbara and
the University of New Hampshire (UNH) in the
USA. In this project, | have extended the work

| did at HBI to the kelp forests of California

but increasing in detail and complexity.

My project assesses the effect of Marine
Protected Areas (MPAs) on the structural and
functional properties of the trophic networks
of these ecosystems across time. While based
at UNH, | also have explored and reviewed

the ecological history of New England’s kelp
forests, bearing witness to the “rise of crabs”
in the region. The review has allowed me to
identify other potential research collaborators
in the broader region.

Although moving to another country is
challenging, the Fulbright experience is a
great opportunity for researchers like myself,
who are hungry to make connections and
appreciate teamwork.
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HBI Research Fellows Rise to the Challenge (cont,)

Dr Tina Parkhurst

Balancing the books of nature:
Accounting for ecosystem condition
following ecological restoration

Following the completion of my PhD in 2022,

| joined HBI as one of the four Challenge
Research Fellows. The fellowship allowed me

to explore my progressive and highly topical
research proposal investigating ecological
restoration outcomes in the context of changes
in natural capital.

| was able to expand my scholarly expertise
gained during my PhD and collaborate with
a broad range of experts, industry and other
stakeholders. This led to the publication of

a major contribution spanning the fields of
environmental accounting and ecosystem
restoration; Balancing the books of nature by
accounting for ecosystem condition following
ecological restoration (published in Scientific
Reports https:/[doi.org/10.1038/s41598-024-
62137-5); attracting substantial additional
research funding.

Dr Callum Donohue
Can bioenergetics help fish
conservation in intermittent rivers?

The Challenge Research Fellowship at HBI

gave me the opportunity to rapidly advance in
critical research skills that are otherwise difficult
to develop for early career researchers. | was
challenged to build, manage and execute a
novel research project that brought together
Murdoch researchers and external stakeholders.

My project took and energetic approach to
conservation, seeking to understand how
bioenergetics can help fish conservation in
intermittent rivers. Through this fellowship, | learnt
valuable skills in team building, management
and communications and in developing
methods to achieve practical outcomes

suitable for a range of stakeholder groups. Most
importantly, the Challenge Research Fellowship
gave me the unique opportunity to create and

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023

The Cooperative Research Centre
-Transformations in Mining Economies
(CRC-TIME) and Department of Climate

Change, Energy, the Environment and Water
(DCCEEW)-funded collaboration investigated the
application of natural capital accounting in the
mining sector with Associate Professor Rachel
Standish and myself leading the Alcoa Australia
case study on linking mining rehabilitation
interventions to changes in natural capital.

The case study findings were published in an
industry report for CRC-TIiME: Natural Capitol
Accounting in the Australian Mining Sector: Case
Study Report. (https:/[crctime.com.au/blog/
media-release-new-reports-to-help-test-
applicability-of-natural-capital-accounting-
in-australias-mining-sector/)

In March 2024, | joined the University of
Melbourne as a postdoctoral research fellow
and | am now focussing my research on the
application of ecosystem science to inform
corporate nature disclosure frameworks, to
ultimately improve conservation outcomes.

develop my own research project within the
Harry Buter Institute, based on my personal
interest and passions. | was also able to attend
an International Symposium and Thematic
School on Dynamis Energy Budget Theory for
Metabolic Organisation in Louisiana, USA.

Conseqguently, | am now working with
researchers within HBI's Centre for Sustainable
Agquatic Ecosystems, developing strategies to
progress freshwater conservation methods. | am
continuing to expand my academic skills and
experience through field-based data collection
and data management, analysis and report
writing. Simultaneously, | have been supported
in strengthening my relationship with external
stakeholders, leading the submission of an ARC
Linkage Project application and forthcoming
ARC Early Career Industry Fellowship.


https://doi.org/10.1038/s41598-024-62137-5
https://doi.org/10.1038/s41598-024-62137-5
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Photo Viewfinder Photography

Photo Callum Donohue

A Clockwise from top left: Dr Daniel Gomez Isaza receiving
a prize at the 2023 Biodiversity Conference. Salvador
Zarco-Perello with a crab from New England'’s kelp forests.
Tina Parkhurst. Callum Donohue.

Photo Tina Parkhurst
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A Cockburn Wetlands Centre.
Photo Anna Tarrazas, The Wetlands Centre Cockburn

A Work Integrated Learning student Lorna Mcmullan recording data at A Al Cottingham measuring mussel.
the Wetlands Centre. Photo Dannon Wu, HBl
Photo Pauline Chaman, HBI
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Wetlands Centre

Partnership

In 2023, the Harry Butler Institute
advanced its mission of environmental
sustainability and biodiversity
conservation through strategic
partnerships, notably with The Wetlands
Centre Cockburn. HBI Education
Specialist Pauline Charman coordinated
initiatives for a new wetland

education program.

The Wetland Centre Aquarium

Under a project led by Dr Steve Beatty, the
Wetland Centre Aquarium was installed,
providing a living tribute to key freshwater
species. PhD candidate Jake Daviot established
a maintenance plan for the project, making
the aquarium a key educational resource.

In addition to Dr Alan Cottingham's ‘Spyvalve’
technology-enabled mussels, the team plans
to install a live-streaming webcam which will
enhance real-time wetland monitoring for
classrooms and the public.

Artificial Wetland Development

The artificial wetland, serving as a mini version of
Walliabup (Bibra Lake), was further developed by
final-year Environmental Science student Lorna
McMullan, who established a baseline water
quality monitoring system. Additionally, Dr Holly
Emery-Butcher updated specimen collection
permits and documentation.

Save Our Shake-Necked Turtle
Citizen Science Project

Led by Dr Anthony Santoro, this project involves
community members as Turtle Trackers,
meeting regularly at the Wetland Centre. New
activities emphasize behaviour changes to
protect vulnerable turtle populations, fostering
community participation in conservation.

Building Volunteer/Internship
Opportunities

Students were recruited through MSP20],

Work Integrated Learning units, and the MESH
Consultancy unit, resulting in four placements
at the Wetland Centre. Ayush Gupta developed
a business plan for the education centre, Lorna
McMullan created a water quality monitoring
program, and MESH students developed a
communication strategy.

Wetland Nursery - Filming of
Propagation Methods

The expertise of senior WA horticulturist Hazel
Dempster, who established unique native plant
stocks at the nursery, will be highlighted in a
series of instructional videos produced by HBI
videographer bannon Wu.

Through these projects, HBI and The Wetlands
Centre Cockburn are fostering a deeper
understanding of wetland ecosystems

and empowering the next generation of
environmental stewards.

A Hazel Dempster in The Wetlands Centre Nursery.
Photo The Wetlands Centre
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Marketing
and Events

Marketing and events are fast becoming some of the core
activities of the institute, with HBI leading significant internal and
public events, and the extension of our video production into
documentaries.

Meg Clilgle

Social media

Increased efforts and output through our Linkedin page, YouTube and HBI website
have further established the Harry Butler Institute’s brand and identity in 2023.
Regular posting of engaging content and videos through the HBI LinkedIn page
has increase our followers by 78% over the year, to more than 1700. Our most
engaging posts featured top ranking arachnologists, videos on algal research,
and dedications to women in science.

LinkedIn metrics
in 2023

Page followers
1755
Increase followers

78%
Posts
118

Average impression score

612

Impressions earned on- ;
-~the Top 10 scoring posts

_M82-3724

Dannon Wu filming, Broome. . ] ~ s : =
Photo Andre deSouza + e 1, A -
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Website

HBI's website has been under review while an
updated version is developed which aligns with
Murdoch University’s updated branding and web
design, consistent throughout much of the main
website as well as newly-developed School
subsites. The process has provided opportunity
for HBI's leadership and professional team to
request improvements to website function and
website functionality that best supports our
research communication needs.

Videos

Video production at HBI in saw a massive boost
in 2023, both in the creation of content as well as
publication. We fully established the style of our
videos, generally aiming for 3-5 minute duration
videos with the intent of humanising our
research stories by focussing on specific people
rather than just the projects being discussed.

Our videos were uploaded to the Murdoch
University YouTube channel and added to a
newly created Harry Butler Institute playlist,
along with all previously published HBI
video content.

© HBI Video Playlist: www.youtube.com/
playlist?list=PLibRr7jgG2270B-_GPngtW_Z0spCTYn_X

A total of 10 videos were published to YouTube
in 2023, including several completed in 2022.
Video uploads were generally accompanied
by a post on the HBI LinkedIn page, and some
were embedded within Murdoch University
news articles.

Sl ke renng
aboard the Lesussin §

My remngy] ko with
O Pdai b Wia T arrionn

Number of videos
published to YouTube

Hydrometallurgy at
Murdoch University scored
the highest number of
views at

Total number of videos
completed
during 2017-23:

Finally, HBI has embarked on an exciting new
media endeavour with production commencing
on two new documentary projects. These
15-30-minute documentaries are more story-
driven, allowing a deeper dive into the people,
stories and symbols behind featured research
projects. HBI's Video Production Officer, Dannon
Wu, has been following our researchers out on
Country, capturing the footage that will tell these
important stories.

Scan me
Murdoch University
YouTube channel

O Abgas Fuinn with Biowk Cochotea:
it Pedreinal Hrebuie=asd | i, e, I Bt
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Marketing and Events (cont.)

EY

Events

WA Climate Science
Initiative Public Lecture

With the opening of Murdoch
University’s award-winning
Boola Katitjin building, HBI
utilised the state-of-the-art
facilities and technology to
hold o WA Climate Science
Initiative Public Lecture

in partnership with the WA

A Colloquium of Arachnology audience.

GOVernment DepOrtment Photo Kat Sambrooks, HBI
of Water and Environmental
peatliationgyeiseid-pur Western Australian Colloquium of

hybrid event provided an

invaluable opportunity for Arq‘:hndogy

public education on the The First Western Australian Colloquium of Arachnology
climate science project from was held at Murdoch University, lead by HBI arachnologist
project leads Dr Jatin Kala and Dr Pedro Castanheira. The inaugural event attracted

Kelly Barnes. arachnology taxonomists, ecologists, biologists and

enthusiasts from across the world, leading to some
stimulating discussions and the development of exciting
new collaborations.
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Our Only World lecture series

HBI's Our Only World lecture series ran
throughout the year at the City of Perth
Library, with four researchers delivering
engaging talk for the public. Dr Adrian
Gleiss, Dr Sarah Sapsford, Dr Gloria Rupf
and Dr Charlotte Oskam relished the
opportunity to engage a diverse audience
on topics from advances in monitoring
technology, to the decline of iconic marri,
to saving the world with engineering, and
dealing with troublesome ticks.

I L S

A Dr Adrian Gleiss presenting his lecture on Smart tech and Al.
Photo Kat Sambrooks, HBI

A 2023 Keith Roby lecture presenter (Chris Ledger) with the
committee and Keith Roby’s wife, Kathy, and son, Mark.
Photo Kat Sambrooks, HBI

Sustainability, Creativity and the
Human Vocation

After a 3 year hiatus, the Keith Roby Memorial
Lecture returned to the stage, with HBI leading
logistics. Keith Roby bibliographer and honours
student, Dr Chris Ledger, presented the 2023

lecture on the topic of Sustainability, Creativity
and the Human Vocation. Dr Ledger gave a
first-hand insight and shared lessons from Keith
Roby’s life, returning to the very foundations of
sustainability at Murdoch University.

Murdoch University Community Beach Clean Up

Together with the Murdoch University Sustainability team we held our Murdoch
University Community Beach Clean Up at Woodman Point on March 5th for Clean
Up Australia Day. We were once again joined by an enthusiastic volunteer force

of Murdoch staff, students, alumni and friends who helped to remove more than

120gk of rubbish from the Jervoise Bay area.

A Beach clean-up briefing and hand-made sign.
Photo Kat Sambrooks, HBI
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Biodiversity Conference

An idea seeded at the Harry Butler
Institute has bloomed into one of the
most pivotal conservation events in the
Western Australian calendar. Drawing
a sold-out crowd of more than 650
delegates from across academia,
government, industry, community and
across Country, the conference shared
insights and facilitated discussions
transversing themes around
biodiversity in Western Australia.

The biennial conference, now in its second
year, has embraced its central theme ‘Listen

to country’ in a meaningful and impactful

way. The three-day conference program was
structured to facilitate knowledge sharing
between traditional indigenous and western
scientific biodiversity management. Day one
of the conference, dedicated to presentations
by Indigenous Elders and Traditional land
managers from across Country, was followed
by two days of programming exploring themes
of biodiversity conservation and management,
capped off by a Gala dinner and award
ceremony at Fraser’s Restaurant.

HBI Associate Professor Rachel Standish

Chaired the 2023 conference, while HBI Project
Lead Susan Marie managed the grand event.
Research from the Institute featured significantly
in the program, with HBI researchers and
research students presenting on a wide range
of topics from biosecurity frameworks to sawfish
nurseries, and pocket forests.

Our efforts were rewarded, with PhD candidate
Jack Ingelbrecht and graduate researcher
Chris O'Brien receiving high commendation

in the marine awards category, and Cecelia

HARRY BUTLER INSTITUTE ANNUAL REPORT 2023

Crowe, Sara Cavalcanti Marques and Daniel
Gomez Isaza receiving high commendations for
their posters.

The need for a conference combining a broad
range of biodiversity conservation themes
relevant to the Western Australian environment
was first conceived in 2022 by Simon McKirdy

in collaboration with Curtin University Botanical
Ecologist, Professor Stephen van Leeuwin. It was
proposed as a collaborative enterprise, jointly
supported and run by all five WA Universities,
the Department of Biodiversity Conservation
and Attractions, and the Western Australian
Biodiversity Science Institute. Since its inception,
Murdoch University and the Harry Butler Institute
have played a key role in its success, through
roles on the Conference Committee, event
support and conference management.

We're proud of the conference we've helped
create and the lasting impact it's having

on biodiversity conservation in WA and the
custodians, practitioners and researchers who
take partin it.

A Prof Anne Poelina from the University of Notre Dame giving a
plenary presentation on Listening to Martuwarra Country.
Photo Viewfinder Photography




Awards

Animal Welfare
Early Career
Researcher of
the Year

Dr Jordan Hampton,
adjunct lecturer and
veterinary scientist
at Murdoch University, was joint recipient
of the Universities Federation for Animal
Welfare (UFAW) Early Career Researcher
of the Year Award 2023. Jordan has been
acknowledged for his influential research
in the field of wild animal welfare.

AT g

A el

AMSA awarded marine students

At the Australian Marine Sciences
Association (AMSA) Conference on the
Gold Coast, Dr Adrian Gleiss, Dr Jenna
Hounslow, Marie Windstein, and Christine
Barry presented the latest research
from the PEAC lab and connected

with colleagues from across Australia.
PhD-candidate Christine Barry was
awarded Best Oral Presentation, while
PhD-candidate and Forrest Fellow
Marie Windstein won the award for Best
Poster Presentation.

Citizen Science Eureka Prize Finalist

The Australion Museum Eureka Prize recognises
excellence in the fields of research & innovation,
leadership, science engagement, and school
science. The Harry Butler Institute was delighted
to announce in May that Dr Grey Coupland,
leader of the Miyawaki Forest Outreach Program,
had been selected as a finalist in the Innovation
in Citizen Science category.

While Grey didn't seize the top prize, she felt
honoured to be recognised as an award
finalist, taking the opportunity to reconnect and
interview with Robyn Williaoms from ABC's The
Science Show.

A Clockwise from top: Eureka Prize winner Dr Grey Coupland with
Ainsley Andrew and Peter Eastwood on the red carpet. Dr Grey
Coupland with Dr Karl and Robyn Williams.
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Publications

Researchers across the Institute have published their original research, analytical
reviews and novel species descriptions in some of the highest rated scientific
journals including Nature, Science of the Total Environment, Scientific Reports,

and Plos One.

1. Santoro, A, Chambers, J.M,, Ebner,
B.C., Beatty, S.J. 2023. Implications

of Climatic Drying on the Nesting
Triggers for a Freshwater Turtle.
Herpetologica. 79.166-175.10.1655/
Herpetologica-D-23-00018

2. Abdullahi, I.N., Lozano, C., Zarazaga,
M., Trabelsi, I, Reuben, R.C,, Stegger, M,,
Torres, C. 2023. Nasal staphylococci
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Murdoch University’s Harry Butler Institute fosters a
collaborative research environment, driving innovation for
a sustainable-future. Partnering with industry, government,
community and academia, we address.current and
future environmental challenges through translational

‘ research and hands-on engagement..Our expertise spans
terrestrial, aquatic and marine ecology, biosecurity and
One Health, and resource and waste management.
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