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ABOUT CORETEXT

OUR VISION
To be integral to the global 
research and development 
community’s efforts to 
create and share knowledge 
that promotes an equitable, 
sustainable, world   

OUR MISSION
To be an agent for community cohesion 
by developing communications for 
the research and development sector 
that inform, empower and motivate 
people to be positive participants 
in a changing world 

WHAT WE DO
At Coretext we use the latest strategy, 
communications and graphic design 
approaches to demonstrate the 
value of research, development and 
capacity-building to the economic, 
social and environmental 
sustainability of the Australian 
and global communities.
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OUR TEAM

We have a team of experienced professionals to work with you.  
From executive brand leadership to strategy, from technical writing  
to social media campaigns, and from brand identity and contemporary 
design through to project management, we have the depth and  
breadth of experience to deliver strategic and creative solutions 
for your communication requirements. 

In particular, our experiences in 
working with clients such as Industry, 
Innovation and Science Australia, the 
Australian Academy of Technological 
Sciences and Engineering, the 
University of Melbourne, the University 
of Portsmouth and Cooperative 
Research Australia mean we are 
accustomed to working with complex 
research information, multiple 
stakeholders, high-stakes situations 
and time pressure.
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Coretext is a national communications and creative 
agency that was established in Melbourne in 2002.  

Our team of 17 writers, designers, editors and 
strategists provides communications, editorial 
and design  services to government, industry and 
the education sector; with a particular focus on 
communicating science, technology, health and 
agriculture.

EXCELLENCE IN KNOWLEDGE RAISING

We are renowned for our:  
> in-depth science and industry knowledge 

> understanding of research and  
commercialisation cycles

> outstanding science, health and rural content creation 

>  contemporary graphic design

> striking visual representations of complex  
research concepts

>  integrated approach to contemporary 
communications 

>  expertise in connecting organisations  
with their key stakeholders 

>  skilled project management  

Organisations that work with Coretext have 
access to our expert communications 
specialists with extensive research, government 
and NFP experience. This is complemented by 
our creative studio featuring dedicated graphic 
design, production, account service and  
creative/art direction capabilities. 
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CORETEXT’S ORGANISATIONAL CAPABILITY
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Coretext’s strategy, editorial, graphic design and 
production teams are accomplished collaborators. We 
understand that successful project outcomes rely on 
effective communication, collaboration, and feedback 
between all parties. Our teams work closely with 
clients, stakeholders, and other areas of the business 
to ensure that we have a clear understanding of project 
requirements, timelines, and budget constraints. We 
keep our clients and stakeholders informed throughout 
the project lifecycle, providing regular updates on 
project progress and seeking feedback at every 
stage. We work closely with our clients to build up 
organisational knowledge, which leads to increasing 
efficiencies and background knowledge that can bridge 
clients’ personnel changes. 

Coretext’s expertise has led to us being accepted 
onto the Australian Government’s Creative and Digital 
Communications Services Panel. 

Over the past 21 years, Coretext has evolved 
with changes in publishing and communications 
technologies. Our team today comprises leading 
practitioners in digital publishing, as well as retaining 
advanced capabilities for print publications and 
products. Examples of software used for digital and 
online products include Joomag and Issuu, and for 
website management WordPress, Squiz, Drupal, 
Sitecore, Wix, Kentico, Expression Engine and Joomla. 

For project management Coretext uses Simplify, 
supplemented by Trello, Excel, SharePoint and  
Smartsheet. We use these programs to: 
• monitor hours 

• create schedules 

• record job specifications 

• track individual time spent on specific projects 

•  track content and design approvals 

• track outstanding collateral 

• prepare for upcoming tasks and deadlines.
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Connection to the sector
Industry and science are fundamental to our 
organisation’s vision and mission. Coretext works with 
clients such as AusIndustry, the major Rural Research 
and Development Corporations, the Australian Institute 
of Marine Science, and leading universities including the 
University of Melbourne, Monash University, Swinburne 
University, the Australian National University and the 
University of Portsmouth in the UK. This experience, 
alongside our work with R&D support bodies such 
as the Australian Council of Learned Academies 
and Cooperative Research Australia, means we are 
accustomed to working with complex information, 
multiple stakeholders, high-stakes situations and time 
pressure.

We have developed a number of client publications, 
such as for the CSIRO Division of Manufacturing and 
Infrastructure Technology, Swinburne University 
and Monash University, that showcase the research 
being undertaken within these organisations. These 
publications have been distributed as an insert in the 
Australian Financial Review with a view to encouraging 
investment and industry partnerships. In its first year as 
a quarterly insert in the Financial Review, the CSIRO’s 
client magazine SOLVE was credited with stimulating 
new industry partnerships that brought in more than $4 
million in collaborative investments.

Connection to the material
At heart, we are journalists and designers with a 
fascination for ‘how things work’ and the people who 
make it happen. We specialise in bringing research to 
life by showing how it delivers tangible benefit in the 
real world. In practice, this means Coretext produces 
content (case studies, profiles, reports, social media 
posts, magazines) for research and innovation bodies 
that showcases their work and inspires collaboration 
with innovators and Australian and international 
companies and industries. 

WHY CHOOSE US

Our editorial eye
Our editors are perfectionists. They are skilled in 
ensuring content has a clear and engaging structure and 
is suited to the target audience and publishing platform. 
Coherent structure, spelling and grammar, copyediting 
and proofreading remain fundamental to clear and 
accurate communication.

CSIRO CELEBRATING 30 YEARS IN China
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In the 30 years of the relationship between CSIRO and China, research topics have been 
as diverse as the partners and locations. 

In the early years of collaboration, research projects centred around agricultural and 
primary production issues. Addressing crop yields and minimising the impact of pests 
found common ground. 

With China’s rapid industrialisation, projects began to encompass a broader range of 
issues, from health to mining to communications, as well as the environmental concerns 
of water and land conservation, important to both countries.

Partnerships between scientists from CSIRO and China have developed technology for 
productive and sustainable reuse of waste water for irrigated cropping, for increasing crop 
yields through the treatment of seeds and seedlings, and for the control of poultry and 
livestock diseases.

More than 50 per cent of recorded collaborations have focused on primary production 
issues, as shown in the chart on page 10.

Today, collaborations cover the full spectrum of CSIRO’s multi-disciplinary capabilities, 
including:

• environment and natural resources
• radio astronomy
• manufacturing and construction
• minerals, energy, mining and exploration
• information technology and communications
• health and food sciences
Many of CSIRO’s collaborations in China have been made possible through funding 

from Australian and international development organisations. In Australia, these include 
the Australian Centre for International Agricultural Research (ACIAR) and AusAID. The 
international agencies include the United Nations Food and Agriculture Organisation, 
which provided significant funds for projects related to the Australian Seed Centre. This 
was the start of an enduring relationship that has had substantial impact in the use of 
eucalypt trees, not only to meet the burgeoning demands for timber for construction but 
also to address environmental issues such as soil erosion.
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Mu�u�����n�fi��T������ � ������������ ������ �� ������� ���������, ������ 

������� ��� ������������� ���������, ������������� ������� 

CSIRO ��� C������ ���������� ��� �������� �� ��� ����������� 

�� ����� ��� ��������� ������ ��� ��� ������ �� �������� ��� ����� 

���������� ��� �������� ����������. C������������ �������� ��� 

��������� �������� �� ���� ������� ���������:

°  ����������� �� ���� ��������� �������������� �������, 

����� ������� ������������ ��� q��������� ����������;

°  ������ ������������� �� ������� �������� ���� �� ���� ��� 

����� �������, ����� ����� ��� SARS; 

°  �������� ���������� ���������, ��k��� ����� ���� 

����������, ������� ��� �����;
°  ���� ��������� ������� �������� ����������; ��� 

°  ��������� ���� ������������ ��� ���� ������ ������� 

�������� ������� �� ������� ��� ��������k ��������.

J���� ���j���� �� ������� ������� �������� ��� �� ������� �� 

��� ����� ����� �� ������������� ��� ����������� ��� �������� 

�� ���������� �� ���� ������ �� ���q�� ����������. T�� A��������� 

A����� H����� L��������� �AAHL� �� ��� �� ��� ���� ������������� 

������������ �� ��� ����� ��� ��� ���� �������� ��� ����������� �� 

���������� ��������.CSIRO ��� C������ �������� ���� ���� ��� ���������� �� 

AAHL �� q���k�� �������� ������ ��������� ��� �������� ������ 

��������. 

L�ng-���m�p���n����ip�
A� ������� �� ��� �������� ������������� ������� CSIRO ��� 

C���� ��� ���� �� �������� ��������. 

C������ ����������� ���� ���� k��� �� ������ ���������� 

�������� ������ ��� ������������� ��������� ��� ���� �������� 

��� ������������� �������. T�� ������������� ������� ������� 

CSIRO ��� C������ ���������� ���� ����������� ������������� �� 

��� ��j������� �� ���������� ����� ���������� �� ���� ������ ��� 

�������’� ������� ������ ������ ����, ����� ��������� ����������� 

�������� �� �����, ����� ��� �������� ���������. 

O������ �������������� ���� ���� ������������ �� ������� 

������� �� C������ �������� ����������� ���� �� ������� �� ���� 

���� 10 ����� ������ �� ���� ��� ������� ��� ���� �� ��� 1�70� 

�� ���� ���� 30 ����� ������ ��� ������� ��� ���� �����, �� �����

������� ����������� �� ���� �����. T�� ���k �� ������������� 

��������� ��� ���� ������������ ���������� �� ��� ���� ������� �� 

������������� C���� �� ������������ ���������� ����������� ��� 

���� ������� �� ���� �������� ��� ��������� ������������ 

�����, ���� �������� ��������� ��� ����������� ������� ��� 

������� ����������.���� ������ ���k �� ��� �������� ��� ���������� ���� ����� 

��� ��� �������������� ���� ����� �� ������� ��� �������� 

����� �� C���� �� ��� ������� ������� ���� ������������� ��� 

����� � �������� ��� �� ����������. 
��� �������, ������������� �� ��� �������� ���� �� ��������� �� 

������� ���k �� ���� ���������� ��� ��������� ��� ���������� 

������������ ��� ���� ���� ������������ �����������, ��������� 

���� ������, �������� ��� ������������� ��������.
G��g��p�i���n���nvi��nm�n����
�imi���i�i��

A ����������� ������ �� ��� ������� �� CSIRO’� �������������� ���� 

C���� �� ��� ������������ �� �����������. 

B��� A�������� ��� C���� ������� ���� ����� ���� ��� 

�����������, ��� ��� k���� ��� ������ ����� �������� �� ������� 

��������� ���� �� ����, ��������, ��� ��� ��� ����� ���� � ���� 

����� �� ����������� ��� ���z���. 
T�� ������������ ��� ������� �� ��� ����� �� ��� ��j����� �� 

����� ���j���� �� �����������, �������� ��� ������. S��� �� ��� 

��������� ���j���� �� ����� ����� ���� ���� ���������� �� ��� 

���� ������� �� ��� ��������� �����. T��� ��������� 30 ����� �� 

����������� ������� CSIRO ��� C����.
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2017 NOMINATIONS
NEW FORMAT AND CATEGORIES
CALL FOR NOMINATIONS
Nominations for the 2017 Clunies Ross Awards 
close Friday 28 October 2016
The new format and specific categories introduced in 2016 will be continued in 2017. 

Over the past quarter of a century the Awards have recognised contributions by dedicated individuals  
to the application of technology for the benefit of Australia, highlighting ATSE’s commitment  
to fostering innovation and commercialisation and acclaiming the work of those taking the nation’s 
leading technologies to the marketplace.  

Winners of the 2017 Clunies Ross Awards will be announced  
at the 2017 Innovation Dinner.

CATEGORIES

The three award categories are:

Clunies Ross Entrepreneur of the Year Award

For those who have been responsible for the creation of a 

product or service with a financially successful outcome, in 

either an early stage or mature company environment with 

demonstrated impact for Australia. 

Clunies Ross Knowledge Commercialisation Award 

For those who have been responsible for a technology 

which has been commercialised, most likely by licensing, 

with a financially successful outcome. 

Clunies Ross Innovation Award

For those who have been responsible for the adoption of 

a technology, at a stage where the financial outcomes are 

yet to be realised and/or the benefits are of a measurable 

broad community nature.

CRITERIA

The award criteria are:

1.  The award winner has made an identifiably significant 

contribution to the advancement of industry and/or 

the community through the application of science and 

technology for the economic, social and environmental 

benefit of Australia;

2.  The award winner is able to demonstrate the impact  

or potential impact of the technology-based innovation; 

and

3.  The award winner has advanced the promotion  

of innovators and community awareness  

of technological innovation.

IF YOU WISH TO NOMINATE A 2017 AWARD CANDIDATE GO TO THE ATSE WEBSITE, 

www.atse.org.au/cluniesrossawards

AUSTRALIAN ACADEMY OF
TECHNOLOGY AND ENGINEERING

Clunies Ross Nomination_A4_2017.indd   1 14/09/2016   3:12 PM

1DRIVING INDUSTRY INNOVATION

horticulture.com.au/grower-focus/cherry  | Spring 2016

REID FRUITS LOOKS AHEAD
NEW MARKETING AND EXPORT STAFF
LESSONS FROM THE US NORTHWEST

OPTIMISING 
CHERRY QUALITY

The multi-prong approach to overcoming quality variation

CHERRY INDUSTRY GROWER MAGAZINE 
horticulture.com.au/grower-focus/cherry 

ISSUE 1  // SPRING 2016

AFAC23: CREATING A 
SUSTAINABLE FUTURE

THE CONSEQUENCES OF FIRE 

FIRE PROTECTION IN  
PROFILE AT NFPM

MAPPING FIREFIGHTING 
WATER SOURCES

ISSUE THREE 2023

https://issuu.com/afaclimited/docs/fa23_issue03_01-56_web
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Concept design
Coretext has extensive experience in redesigning and 
revitalising magazines and publications for clients. We 
understand that refreshing a publication to redirect its 
focus and amplify impact is a vital part of engaging with 
new, wider audiences. 

Coretext currently designs a number of subscriber 
publications for universities, research and development 
organisations and associations, including SOLVE for 
the University of Portsmouth, Partners magazine for the 
Australian Centre for International Agricultural Research 
and Fire Australia for Fire Protection Association 
Australia and the Australasian Fire Authorities Council. 
Recent redesign projects have included Monash Life 
magazine for Monash University (online and in print) 
and Counselling Australia journal for the Australian 
Counselling Association. Both organisations have 
reported significant growth in readership and 
engagement after their magazine redesign.

Established processes
Coretext provides a collaborative, responsive 
and enthusiastic service. Our success is achieved 
through rigorous client and stakeholder consultation, 
meticulous editing and eye-catching design. We 
provide:

> client liaison

> content planning

> researching

> writing/reworking

> editing

> layout and design

> proofreading

> adhering to client approval processes

> managing printing and mailing house databases

>  creating and supplying digital assets.

Lou Flohr (front) and Damon Perks take a break from seeding on the 4500-hectare Flohr and Co property at Lameroo in South Australia’s Mallee region.  Photo: Clarisa Collis 

By Clarisa Collis 

nThe South Australian town of  
Lameroo is said to be an oasis in the dry 
southern Mallee region, so called for its 
verdant pockets of  lawns and trees.  

But the impression of  an oasis ends as the 
town merges into Mallee dune swale country, 
where surrounding broadacre crops are exposed 
to the climatic extremes of  drought and frost. 

Adapting to the challenge of  this 
sometimes-harsh cropping landscape, a 
farming family has built a hay enterprise that 
provides important refuge from seasonal risk. 

Flohr and Co – a partnership between Lou 
Flohr and Andy Hunt, and Lou’s parents Gary 
and Janet Flohr – runs a 4500-hectare mixed 
farming operation. 

The partnership’s hay program – oats, vetch 

Hay enterprise 
provides risk 
buffer for crops

By Dr Gio Braidotti

n Potential benefits from adopting machine 
learning technology for grains-based 
research are being assessed through GRDC 
investment in nine proof-of-concept projects.

The projects target challenges considered 
‘intractable’ by the grains industry and defined 
as ‘complex’ by scientists. 

These are challenges in which crop yield, 
productivity or resilience are affected not by a 
single, direct cause, but rather, many variables 
collude and refer to each other within webs of  
interaction. These problems are consequently 
perceived as having no clear causal element 

for yield fluctuations according to standard 
analytical methods.

An example is when expression from a 
network of  genes makes concurrent reference 
to environmental conditions, nutrient levels 
and pathogen loads. Additionally, gene 
expression across the entire genome can feel 
the repercussions from these interactions, 
which results in variable patterns of  yield being 
associated with that genotype.

GRDC manager of  data analytics Dr Jeff  
Cumpston says current breeding challenges 
increasingly fall into this ‘too complex’ 
category, which limits the power of  field trials 
to account for yield variation.

Machine learning shows promise on complex production challenges
“Breeders are doing all they can to account 

for the way living organisms respond and adjust 
to environmental conditions and management 
practices,” he says. “They have techniques, 
such as linear-mixed models, to estimate a 
gene’s contribution to yield. What we are now 
exploring is whether machine learning provides 
an opportunity to uncover more complex 
relationships in the data that went unnoticed 
with traditional analytical methods.”

Machine learning uses computer algorithms 
to detect correlations between measurements 
of  crop performance and the outcomes in 
terms of  yield (or grain quality) within the 
accumulated big data generated by breeding 

work, pre-breeding research, soil analysis, 
pathogen diagnostics, climate data and more. 

“Machine learning involves detecting 
patterns within a mix of  variables that strongly 
associate with yield outcomes, with the aim of  
building a model that can ultimately predict 
outcomes given real-time measurements,” 
Dr Cumpston says. “Applied to breeding, for 
example, this would result in predictions about 
the best genotypes relative to environmental 
conditions. This approach is unlimited in the 
complexity it can handle and can uncover 
causal interactions that industry currently 
struggles to detect.”
 Continued: PAGE 5
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and vetch/canola – grown on 900ha helps to 
spread seasonal risk across its grains program 
of  wheat and barley produced on 2025ha.

Lou, who is a grower, agronomist and 
GRDC Southern panel member, says the hay 
enterprise was mainly established to counter 
grain cropping losses resulting from frost.

She says frost generally causes 20 to 40 
per cent yield losses across the farm’s wheat 
and barley crops. In 2019, for example, severe 
frost wiped out nearly half  its cereal program, 
planted at the time on 900ha.  

The hay enterprise also helps shield the 
farm business from grain losses due to moisture 
stress in dry seasonal conditions.

Lou says the contrasting performance 
of  grain and hay crops in different growing 
conditions means the operation has a profitable 
enterprise in both dry and wet seasons. 

This is because dry seasonal conditions tend 
to favour hay production, while wet conditions 
favour grain production, she says. 

Although the hay enterprise was built as 
part of  a strategy to mitigate seasonal risk, 
it has also lifted the overall productivity and 
profitability of  the mixed farm which, in turn, 
has facilitated cropping expansion.

Andy says the increased profit mainly 
stems from the consistency of  hay production 
in highly variable seasonal conditions. The 
enterprise reliably produces at least 3.5 tonnes 
per hectare of  plant biomass for hay, he says. 

The Flohr and Co hay venture annually 
produces 3500 to 7000t of  hay. About 10 
per cent of  this volume is sold into domestic 
markets, with the remainder sold into high-
value export markets in the Asia region. 

Long-term investment in the enterprise 

over the past 15 years, including infrastructure, 
machinery and equipment, has also secured 
capital gains that have positioned the business 
for expansion. 

These combined gains saw the partnership 
almost double the farm area, with the addition 
of  2000ha of  leased country for grain cropping 
this year. The new leased land adds to 2500ha 
owned by Flohr and Co. 
 Feature: PAGE 8

The hay enterprise  
also helps shield the  
farm business from grain 
losses due to moisture 
stress in dry seasonal 
conditions.
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NEUROSCIENCE

When it comes to understanding 
– and remedying  – chronic 
physical pain, the answers could 
indeed be ‘all in the mind’. 

Story Bianca Nogrady Photos Daniel Mahon

MIND OVER MATTER 
THE DICTATES  
OF PAIN

no inflamed joints or elevated biomarkers  
that definitively identify fibromyalgia.  
To make matters even more complicated, 
fibromyalgia is often – but not always – 
associated with mental trauma or illness, 
such as childhood abuse.

Current treatment options for fibromyalgia 
tend to focus on trying to mute or mitigate  
the sensation of pain through the use of 
opioids, anti-inflammatory drugs or steroids. 

But there’s growing evidence that chronic 
pain disorders such as fibromyalgia are 
associated with heightened activity in the 
central nervous system, so that it becomes 
more acutely responsive to painful stimuli.

Pain a personal experience
This prompted Dr Fitzgibbon to question 
whether, instead of trying to address the 
pain itself, a treatment could change how  
a person experiences that pain and thereby 
reduce the distress.

 L ook up a definition 
of pain, and invariably 
it will feature the 
word ‘distress’. 
This intersection of 
the physical and 
psychological is one  
of the elements that 

makes chronic pain so difficult to diagnose 
and treat, and why people with chronic 
pain can often fall through the cracks in  
the medical system.

It’s a sometimes-controversial 
conundrum that has preoccupied  
Dr Bernadette Fitzgibbon’s research career: 
“It is the subjectivity of pain,” says 
Dr Fitzgibbon, explaining her determination 
to help people better understand chronic 
pain. Dr Fitzgibbon is a National Health 
and Medical Research Council (NHMRC) 
early-career research fellow and head of the 
Pain and Affective Neuroscience Unit at the 

Monash Alfred Psychiatry Research Centre. 
“Because people can’t see it or pinpoint 

its source, and think that it’s all in someone’s 
mind, it can be dismissed and put in the 
‘too-hard basket’.”

While working in the field of 
rheumatology for her master’s degree, Dr 
Fitzgibbon came into contact with a large 
group of people with chronic pain disorders, 
whose medical conditions were inordinately 
complex and often unresolved. 

One such disorder is fibromyalgia, a 
chronic condition defined by widespread, 
diffuse pain, but which can also present 
with fatigue, sleep and cognitive problems, 
and symptoms of depression. People with 
the disorder are often misdiagnosed as 
having depression or chronic fatigue, and 
can sometimes live with fibromyalgia for 
many years before it’s correctly diagnosed.

Even then, the situation is far from 
straightforward. There are no blood tests, 

Above  
Dr Bernadette 

Fitzgibbon is 
researching the  
brain to better 

understand the 
experience of pain.
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Her research is focused on a part  
of the brain called the dorsolateral prefrontal 
cortex. This region is a key component 
of the neural network involved in the 
experience of pain, particularly related to the 
cognitive and emotional components of that 
experience, and it is relatively unstudied.

“While the sensory network is taking 
in the location and the intensity of pain, 
cognition and emotional components  
are all about your reaction to it,”  
Dr Fitzgibbon says. 

The dorsolateral prefrontal cortex may 
be the reason some people, including elite 
sportspeople and endurance athletes, 
can endure extraordinary levels of pain, 
while others show a much greater 
degree of what is uncharitably called pain 
‘catastrophisation’. 

“The dorsolateral prefrontal cortex is 
involved in regulating pain, so for people 
who receive negative information in any 

form, the dorsolateral prefrontal cortex is 
essentially determining: ‘Is it really bad or is it 
going to be OK?’ “For people with a higher 
degree of catastrophisation the answer is 
‘not OK’ and so they tend to experience 
pain more intensely.”

The dorsolateral prefrontal cortex 
may also explain why mood has such 
a significant influence on pain and why 
depression is more common in people with 
fibromyalgia. “If people already have low 
mood, it’s much harder to regulate your 
emotion, because you’re ruminating on a 
negative experience more than you would 
do if you didn’t have depressive symptoms,” 
Dr Fitzgibbon says.

In one trial, Dr Fitzgibbon has been 
investigating whether it might be possible to 
modulate an individual’s perception of pain 
by using transcranial magnetic stimulation 
– or a version of this called beta burst 
stimulation – to target the neurons in this 
part of the brain. 

At the same time as deploying this 
potential new therapeutic approach, Dr 
Fitzgibbon will record subjects’ brain 
signalling patterns over the course of 
treatment, to see how the pain circuits of the 
brain change with symptom relief.

She’s also working to understand how 
life experiences such as trauma – whether 
physical or emotional  – influence how pain 
is processed, which is particularly relevant 
for a condition such as fibromyalgia. It may 
be that these early experiences change the 
pain systems in the brain and make certain 
people more susceptible to developing 
chronic pain disorders.

“By the end of my career I’d love to 
be able to say that we have identified that 
there are experiences across the life span 
that influence your chance of going on to 
develop disorders like fibromyalgia, and 
use this information to provide preventative 
resources early on,” Dr Fitzgibbon says. M

ULTRA ATHLETES AND THE BUCKET TEST

When it comes to pain tolerance,  
ultra marathon runners are in a 
league of their own. They are able to 
run for days at a time, with hardly any 
rest, pushing the human body to the 
limits of endurance. For this reason, 
they are also a fascinating case study 
for researchers seeking to understand 
how people experience pain.

Dr Bernadette Fitzgibbon and her 
colleagues have been studying 
ultramarathoners, using a variety of 
tests to understand why signals of 
pain that might severely incapacitate 
an average person are brushed off by 
endurance athletes.

In one setting, subjects were asked 
to hold their hand in a bucket of iced 
water for as long as they could. Dr 
Fitzgibbon herself could only last 
about six seconds. The ultramarathon 
runners kept their hands in the 
freezing water for the full three 
minutes. The researchers are also 
looking at heart rate, skin conduction 
and brain activity in this group.

“We are seeing substantial 
differences, both in how pain is 
tolerated and experienced, as well 
as a relationship to pain-related 
cognition,” Dr Fitzgibbon says. 

The hope is that the findings from  
these ultra marathoners will shed  
light on what might be happening 
with people at the other end of the 
pain-experience spectrum, such as 
those with fibromyalgia and other 
chronic pain disorders.

BRAIN POWER
Transcranial magnetic stimulation (TMS) is a therapy in which  
a coil generating a magnetic field is placed close to the scalp  
to stimulate electrical activity in specific regions of the brain.

  While the sensory network  
is taking in the location and  
the intensity of pain, cognition 
and emotional components are 
all about your reaction to it. 
DR BERNADETTE FITZGIBBON

2–5%

Fibromyalgia is 
common and 
affects about  
2 to 5 per cent  
of the population, 
mainly young 
to middle-aged 
women.
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With 38 research centres and institutes  
across its five campuses, Griffith delivers 
world-class research into challenging areas 
such as water science, climate change 
adaptation, biotechnology, drug discovery  
and infectious diseases, sustainable tourism, 
health and chronic diseases, urban health,  
Asian studies, trade and development, music 
and the arts, criminology and crime prevention, 
physical sciences, environmental science, 
governance and international relations,  
nursing and education.

our
research

Professor Michael Good, 
Institute for Glycomics.

Professor Lyn Griffiths (centre),  
director Griffith Health Institute.
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Accountability
We hold ourselves to account in looking beyond the 
surface – whether that be of client briefs, conversations 
with colleagues or the impact we have on this planet.

We say no when it feels right to do so, so we can focus  
on what’s meaningful and valuable to us.

Authenticity
We show rather than tell – in the content that we 
produce and in role-modelling the behaviours we expect 
from  
our clients, our colleagues and ourselves.

We are respectful and experienced – we do not  
trivialise or disregard the work, knowledge or  
opinions of our clients or colleagues.

OUR VALUES

Creativity
We follow innovations in our industry, adjusting and 
applying our skills to produce materials that inspire  
and encourage people to be participants in change.

We work with our clients and each other to  
improve processes and find solutions to  
seemingly intractable problems.

Curiosity
We seek to fully understand the problem before  
moving to a solution.

We don’t take things at face value – we work with our 
clients to present information in the most impactful way.

Integrity
We are thoughtful, honest and transparent in how  
we engage with our clients and each other.

We speak up when we feel the focus is wrong,  
when the standard should be higher, or when  
another voice needs to be heard.
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Pantone color is not available, use the CMYK four-colour process values or, for 
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A CENTRE OF EXCELLENCE FOR FUTURE 

SEED PRODUCTION, FOOD AND NUTRITION
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latrobe.edu.au

La Trobe Institute for Agriculture and Food
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1.3.3 Aligning with national agendas
The Australian Government is investing in agriculture, 

strengthening trade relationships with Asia and the world, and 

investing in inland rail, water infrastructure, rural research and 

design, innovation and technology. This is expected to drive 

significant improvements in the sector over the next decade.

The Minister for Agriculture and Water Resources recently 

endorsed the National Farmers’ Federation (NFF) release of Talking 

2030: Growing agriculture into a $100 billion industry, a blueprint 

for expanding the agriculture industry. To achieve this target, the 

value of agriculture needs to grow by an additional $30 billion 

by 2030, a significant growth in output. This requires continued 

investment in R&D, infrastructure, and market development and 

expansion. 

However, to be successful, the NFF plan requires human talent, 

flexible capital, accelerating productivity, premium branding, 

digital connectivity and market access. LIAF recognises it is 

essential to build skills capacity through investment in education 

and training. LIAF will develop innovative models for education 

that recognise the importance of complementary skills such as 

computer programming, data mining and analysis, statistical 

analysis, collaboration, law and regulatory frameworks, networking, 

communication and entrepreneurial training. LIAF will also invest 

in intellectual capital in La Trobe’s regional campuses to train a 

relevant rural workforce to meet local needs for the agri-food sector.

FIGURE 1.4  VALUE OF 1% WHEAT PRODUCTIVITY GAIN 

ABOVE TREND ($M)

$(M)

Baseline growth

SOURCE: ACIL ALLEN CONSULTING, 2018
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Growth with LIAF

In the last five years (FY2013–17), the total production of wheat 

in Australia has averaged 25,840 kilo tonnes per annum with an 

average unit price of $290 per tonne. If the R&D conducted by LIAF 

is able to increase yield by 1% above trend (i.e. to 2.13%), then this 

R&D will generate additional revenues of approximately $76 million 

in the first year, growing rapidly to $416 million in the fifth year 

because the productivity gain is cumulative (refer Figure 1.4).

 
 

 
Including social objectives in the 
management of a fishery provides the 
fishery with tools to engage with the 
broader community, ultimately improving 
the profitability of the fishery. In addition, 
developing a universal set of social 
objectives that can be applied to all 
Australian fisheries improves transparency 
and allows consistent and accurate 
reporting of social effects of management 
activities, alongside ecological and 
economic ones. 

develop a range of social objectives and indicators 
that can be used for future decision making.  

It is important to collaborate with fishers when 
selecting social objectives and indicators. These 
efforts are not just about identifying and measuring 
existing conditions, but also about ensuring 
continual improvement.  

Profit
There are a number of factors that impact on the 
profitability of the fishing industry outside the basics 
of catch volume and price – supply and demand.

Communities that rely entirely on fishing may be 
vulnerable to shifting markets, which can threaten 
both economic stability and people’s ‘way-of-life’. 
Securing community support and the wellbeing 
of fishers involves balancing everyone’s needs to 
achieve environmentally sound, profitable, and 
socially equitable fisheries management.

Effective communication with community 
stakeholders can also increase perception of the 
industry, resulting in greater economic support and 
ultimately increased profits.

PeoPle
Understanding of community attitudes and needs 
allows managers to identify common interests and 
foster relationships among stakeholders. This in turn 
creates positive perceptions that result in social, 
economic and political support for the industry. 
Improving these perceptions involves sincere and 
ongoing outreach and consideration of community 
needs and opinions. Using social objectives and 
indicators can both set and measure the results of 
these efforts and assist in improving them, resulting 
in greater trust and support within the community.

Researchers have been working with fisheries 
managers and members of the seafood industry to 
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1.4 THE RETURN ON INVESTMENT 

The above trend productivity in the previous section would result 

in the value of LIAF’s offering being in the order of $438 million per 

annum. This has been estimated by aggregating the benets offered 

by LIAF’s research as follows:

  Increasing wheat yields by 1% above trend (i.e. to 2.13%) will alone 

command additional revenues of up to $76 million in the first year 

and up to $938 million over ten years, given the cumulative nature 

of these productivity gains (refer Figure 1.4).

  A 2% reduction in total water use from improved seeds will result 

in savings of 183,146 ML per annum; assuming the value of water 

at $150 per ML, the water savings will be worth approximately 

$27 million per annum.

  Further estimates suggest that if LIAF’s seeds were to command 

higher prices due to superior quality, then just a 2% increase 

in unit price will result in revenue gains of approximately $360 

million per annum based on the gross value of grain, oilseed 

and pulse production in Australia in 2016–17 (ABS) currently at 

$17,781 million.

In addition to the aggregate economic benefits outlined above, 

other direct returns from LIAF will stem from the way it will focus 

and simultaneously conduct translational work that generates a 

range of benefits for growers, as well as rural communities and 

industries, consumers and society. 

BENEFITS TO GROWERS INCLUDE:

  access to improved innovative processes in agricultural 

production including yield, water and resource efficiencies 

(lower production costs, increased production and higher-

value export products)

  environmental resilience (higher water-use efficiency, lower 

production costs, more stable production and revenues)

  better soil management strategies.

BENEFITS TO CONSUMERS INCLUDE:

  lower food costs

  higher nutritional quality of food products

  improved health outcomes.

BENEFITS TO THE BROADER COMMUNITY INCLUDE:

  ability to have a positive impact on community by increasing on 

farm productivity as well as increasing the nutritional value of 

grains for human consumption

  environmental benefits through more efficient production 

including a reduction in the use of water and other inputs such 

as herbicides, pesticides and/or fertiliser

  more resilient farming systems and practices through more 

efficient production and reduced input costs.

BENEFITS TO INDUSTRY PARTNERS INCLUDE:

  access to cutting-edge research and innovation in food and 

agri-business sectors including intellectual property

  potential commercialisation licensing rights in multiple 

jurisdictions

  ability to leverage Federal Government funding to enhance 

research collaboration 

  access to cross-disciplinary skills and capabilities that 

will enhance partner organisations’ operations and build 

innovation capability

  development of career pathways to specialise in agriculture 

and agribusiness sectors.

In summary, LIAF offers its partners the identification and selection of desirable traits

and applied regional research to produce a range of grains that will achieve real benefit for 

growers; with downstream benefits for consumers and government.

The Guide takes fisheries managers 
through the steps of implementing social 
objectives, in an ESD context. It helps them 
identify, document, and manage social 
objectives, indicators and performance 
measures relevant to their fishery. 

The Guide has been designed to be easy to use and initial users 
report being able to follow the steps described in The Guide 
without any further assistance. The Guide is divided into two 
parts; the first explains how social objectives fit into ESD, while 
the second part helps with the selection of appropriate objectives, 
indicators and performance measures for a fishery.  

Not all objectives and indicators are appropriate to all fisheries. 
Because of this, the guidelines are designed to point fishery 
managers towards objectives and indicators that are most 
relevant to them, and those over which they can exercise 
control. The objectives have been selected so that they can be 
adopted without having to consult a social scientist. In addition, 
‘essential objectives’ that are applicable and desirable in all 
circumstances have been identified. These should be considered 
and incorporated into fisheries management frameworks

Once the relevant social objectives have been selected, The 
Guide presents a list of indicators and related performance 
measures, which can be used to assess if each objective has been 
reached. These indicators are presented along with a rating of 
their independence, complexity and cost. This is done by ranking 
them from 1 to 10 with 1 having the highest independence and 
a combination of the lowest cost measurement complexity. In 
some circumstances, indicators ranked as being more complex 
or expensive may be the most appropriate due to the level of 
independence required to achieve the objective. It is important to 
carefully examine each indicator and find a balance between what 
would be best for the fishery and what is achievable. 

Performance
The Australian community has in place a set of 
standards and expectations for how its members 
should behave and act - these extend to the fishing 
industry. The expectation is that the seafood 
industry will produce safe,  top quality product, while 
ensuring the long term responsible management of 
the stocks and their environment, for people to enjoy 
well into the future.

Australia holds an important international role 
in its stewardship of one of the largest areas of 
ocean ecosystem in the world. It is imperative 
that as a nation we adopt systems that align our 
activities with world’s best practice. The Food and 
Agriculture Organization of the United Nations, the 
National Oceanic and Atmospheric Administration, 
United Nations Educational, Scientific and Cultural 
Organization, and Canada are all currently 
developing approaches and methods for integrating 
the social dimension into fisheries and ecosystem 
management. The application of social objectives 
and indicators helps to affirm Australia’s standing as 
a global leader in fisheries management. Australian 
fisheries are not just adopting, but helping to define, 
global best practice.

The development of the Guide, together with other 
projects such as the national Guidelines to Develop 
fisheries Harvest Strategy, allows social objectives 
and indicators to be incorporated into existing 
national reporting structures, such as the National 
Harvest Strategy Framework, and Status of Key 
australian fish Stock reports.

La Trobe University business proposal, designed by Coretext.

Cooperative Research Australia’s National 
Innovation Forum 40-page summary 
magazine  designed by Coretext.

FRDC’s Social Objectives manifest, designed by Coretext.

University of Portsmouth’s, 
SOLVE magazine written 
and produced by Coretext.
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PET cemeteryUK science to dramatically 

change how the world makes, 
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right now. And you can already see it's 
distorting the world around us. There will 
be others.” 

In addition to thinking about 
infrastructure differently, we may 
also need to flip the script on how we 
think about R&D – and integration 
enablers like Australia’s Cooperative 
Research Centres (CRCs) can help 
make that happen. Dr Leanna Read 

 When Professor Elanor 
Huntington thinks about 
innovation hubs, it’s not 

bridges that come to mind but rather 
gravity fields or watering holes – places 
where “people were coming together 
and trading ideas and know-how to 
solve a particular problem”.  The CSIRO 
Executive Director of Digital, National 
Facilities and Collections, and long-time 

Making innovation happen - 
strategies for success  

talked about the evolution of her 
company that emerged from the Cell 
Therapy Manufacturing CRC, Carina 
Biotech, which is developing cell-based 
therapies where patients use their own 
immune systems to fight cancer. She 
said that while much research starts 
with discovery (“I've invented a widget, 
and then we're going to find a use for 
this widget”), the team at Carina did 

proponent of research collaboration 
said this is all about fostering spaces for 
“embodied knowledge”. 

Professor Huntington said we 
should focus on infrastructure 
investments that facilitate knowledge 
sharing and opportunities for a more 
collaborative kind of R&D, thinking 
about infrastructure less as a “hotel”, 
where companies book a slot and do 

things the other way round. “We said 
here's the problem. Here's a potential 
solution. And we're going to take that 
on.”  

Fast forward to 2023 and Carina 
Biotech has secured more than $20 
million in equity, successfully sold one 
solution to a pharmaceutical company, 
and is in the process of bringing another 
therapy to FDA-approved clinical trials 
– all in a span of about five years. “So 
could we have done that without the 
CRCs? And my answer is an absolute 
no,” Dr Read said. She argued CRCs are 
important because they’re outcome 
focused and bring together different 
but complementary forms of expertise, 
creating a stable space for R&D, capital 
and industry to collaborate. She said 
CRCs and the National Collaborative 
Research Infrastructure Strategy 
(NCRIS) facilities are great examples 
of longer-term policy initiatives that 
provide critical stability and certainty 
– and argued that Australia needs to 
stop “reinventing the [policy] wheel” 
and allow what’s already working well to 
flourish.     

Greater policy stability would 
also be of benefit to growing start-
ups like MCi Carbon, which converts 
industrial CO2 into new products for 
construction and manufacturing. MCi 
Chief Operating Officer Sophia Hamblin 
Wang emphasised the importance of 

their own thing, and more as a space 
where “you work as part of a community 
and you trade ideas”. She said we 
can think about artificial intelligence 
as an emerging infrastructure built 
on foundational models that enable 
companies to collaborate on specialised 
applications. “We are actually at an 
extraordinarily privileged position to see 
a new form of infrastructure emerging 

SESSION 2

“We are actually at an 
extraordinarily privileged 
position to see a new form 
of infrastructure emerging 
right now. And you can 
already see it's distorting 
the world around us. There 
will be others.” 

– PROFESSOR ELANOR HUNTINGTON

PHOTO: iSTOCKPHOTO

https://cooperativeresearch.org.au/remuneration-cra-benchmarking-handbook-2/
https://viewer.joomag.com/solve-magazine-issue-01-2020/0114851001589434668
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We live in an increasingly visually orientated world where communicators are required to present information that 
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Government and industry responses 
to growing community pressure to 
curtail the amount of waste plastics in 
the environment will be put under the 
microscope at a dedicated policy research 
hub in the UK. The Global Plastics Policy 
Hub aims to fill the gap between broad 
community recognition of plastics 
pollution and its environmental and 
human health impacts, and effective 
policy responses.

The hub is an initiative of the University 
of Portsmouth and is being funded by the 
Netherlands-based Flotilla Foundation, 
which funds research to protect marine 
environments. Without action, the 
annual flow of plastic into the ocean is 

Without policy 

intervention, the 

amount of plastic 

waste entering the 

oceans will nearly 

treble by 2040

POLICY 
PUSH FOR 
plastics 
action
Pioneering research into developing holistic 
solutions to global plastics pollution, especially 
in the oceans, is gaining momentum with an 
initiative to help governments and businesses 
respond more effectively.

predicted, by 2040, to nearly triple to an 
estimated 29 million metric tonnes a year 
– equivalent to 50 kilograms of plastic per 
metre of coastline worldwide.

The recently announced hub will provide 
evidence-based analysis on policies 
implemented by governments and 
industry. It will build on the research 
initiatives already in place under 
the University’s Revolution Plastics 
programme and its Centre for Enzyme 
Innovation.

The Director of the University’s 
Sustainability and the Environment 
research theme, Professor Steve Fletcher, 
says the hub seeks to fill a critical gap that 
exists between awareness of the plastics 
issue and effective action.

The challenge – to reset plastics as 
a versatile, functional and valuable 
material that is 
fully recyclable – 
has created a very 
busy space that is 
filled with a lot of 
competing agendas.
– Professor Steve Fletcher
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ENVIRONMENTENVIRONMENT

The sustainability  
challenge of a 

PLASTIC- 
WRAPPED 
WORLD
Plastic has made the modern world 
possible, so much so that we are 
unlikely to be able to do without it 
any century soon. This is why the 
quest to reduce the use of plastic 
where it is not needed and make 
plastic more reusable has become 
a global research priority.

PHOTO: SHUTTERSTOCK

Our role is 
not to lead 
or influence 
but to provide 
technical 
support for the 
development 
of the global 
agreement 
and, where 
requested, 
help countries 
identify or 
firm up the 
contributions 
they can make 
towards the 
negotiations.

– Professor  
Steve Fletcher
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FIGURE 1 SUMMARY OF RIRDC’S CORPORATE PLAN 2012–17

VISION

PURPOSE

To invest in research and development that is  
adopted and assists rural industries to be productive,  
profitable and sustainable.

Increased knowledge that fosters sustainable, productive new and existing 
rural industries and furthers understanding of national rural issues through 
research and development in government-industry partnership.

GOALS

STRATEGIES

Promote leadership 
and innovation  
in the rural sector.

Deliver analysis on 
issues of national 
importance to the 
rural sector and 
broader community.

Assess the feasibility, 
value and potential 
competitiveness of 
new plant and animal 
industry opportunities.

Encourage research 
that fosters science 
and industry creativity. 

Increase profit  
and productivity 
in rural industries.

Manage demand-
driven RD&E that 
meets industry needs.

Facilitate investments 
that deliver 
economic, social 
and environmental 
benefits for rural 
industries. 

Adopt a life-cycle 
approach to 
investment in new, 
developing and 
established industries.

Enhance 
sustainability across 
the rural sector.

Work collaboratively 
on cross-sector issues 
that impact across 
industries. 

Increase knowledge 
about rural industry 
options that offer 
regional economic 
development 
opportunities.

Encourage the 
sustainable use and 
management of 
natural resources.

Promote leadership, 
capacity, skills and 

pathways that create 
opportunities. 

OUTCOME

Enhanced prosperity for Australian 
rural industries and their communities

www.rirdc.gov.au  RIRDC ANNUAL REPORT 2015-2016
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Results
Performance criterion and source
RIRDC’s four key performance indicators (listed in Table 1) are specified in both the Program 1.1 
Performance measures contained in Portfolio Budget Statements 2015-161 and the RIRDC Corporate 
Plan 2012–172. 

Result against performance criterion
The Public Governance, Performance and Accountability (PGPA) Rule 2014 and Department of 
Finance Direction require entities to report against all measurers listed in the Corporate Plan and 
the Portfolio Budget Statements. RIRDC was able to deliver a suite of outcomes that have fostered 
sustainable, productive new and existing rural industries and provided understanding of national rural 
issues.

Table 1 provides an overview of RIRDC’s targets and actual results for each of its four KPIs. 

A detailed analysis of RIRDC’s performance is contained in the following Analysis of performance 
section. Other outcomes are summarised in the Highlights and achievements in 2015-16 section of this 
Annual Report. 

TABLE 1 KEY PERFORMANCE INDICATORS: PORTFOLIO BUDGET STATEMENTS FOR  
2015-16 PERFORMANCE MEASURERS AND RIRDC CORPORATE PLAN 2012–17 
DEMONSTRATING SUCCESS

 
Indicators

2015-16  
budget target

 
2015-16 actual

Improved delivery effectiveness including improvement in 
access to the information provided to industry, evidenced by 
new delivery mechanisms and stakeholder satisfaction with 
access. Level of satisfaction of stakeholders surveyed.

80% Stakeholder satisfaction survey (2014-15), 90% 
satisfaction of stakeholders surveyed.

Targeted stakeholder survey (2015-16), a 
component of RIRDC’s R&D Plan 2016–21, 
confirmed RIRDC’s is responding to needs of and 
is highly regarded by its stakeholders.

Sector five-year research and development plans are meeting 
their objectives.

85% 100% of the nine programs that had sector five-
year R&D plans met their objectives.

100% of RIRDC’s 14 programs met their 
objectives.

Evaluation of projects and programs to show a strong positive 
return on investment.

3:1 One RIRDC program was evaluated in 2015-16. 
The RIRDC Rice Program delivered lower bound 
and upper bound benefit cost ratios of 6.6 and 
7.6, respectively. 

RIRDC’s RD&E investments address the Federal 
Government’s National and Rural Research Priorities, 
priorities of industry partners, and optimise partnerships with 
other research agencies.

95% 100% of RIRDC’s RD&E investments addressed 
the Government’s National and Rural Research 
Priorities, priorities of industry partners, and 
optimised partnerships with other research 
agencies.

1  Budget 2015-16 Portfolio Budget Statements 2015-16, Budget Related Paper No. 1.1, Agriculture Portfolio, RIRDC 
Budget Statements, Program 1.1 Performance measures, page 163.

2 RIRDC Corporate Plan 2012–2017 (2012), ‘Demonstrating success’, page 30.
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the research with physicist Professor Mark 
Donelan of the Rosenstiel School of Marine 
and Atmospheric Science at the University 
of Miami, climate modeller Dr Andrey 
Ganopolski of the Potsdam Institute 
for Climate Impact Research (PIK) and 
metocean engineer Jason McConochie of 
Woodside.

Funded by an Australian Research 
Council (ARC) Linkage Grant, the wave 
project is developing a mathematical model 
of the forces involved in transferring energy 
from the atmosphere to the ocean – one that 
should illuminate how extreme winds spawn 
waves such as Olivia’s behemoth progeny.

Along with mermaids and sea monsters, 
giant waves had been thought to exist only 

in the imaginations of mariners who had 
been too long at sea. 

Then, on New Year’s 
Day 1995, a video camera and 

a laser recorded a wave 26 metres 
from trough to crest passing the Draupner 

oil platform in the North Sea. The Draupner 
wave confronted physicists, meteorologists, 
oceanographers and marine engineers 
with proof of the existence of giant waves 
potentially capable of sinking ships and 
destroying large marine structures.

Satellite-borne microwave altimeters 

have since confirmed that severe storms in 
the open ocean often spawn ‘rogue’ waves 
exceeding 20 metres.

In shallow coastal waters interactions 
with the seabed cause waves to slow, mound 
up and break. But Dr Babanin says that 
about one in 50 wind-generated waves 
breaks spontaneously in deep oceanic 
waters. The physics of this phenomenon 
are as elusive as those that generate rogue 
waves.

“Waves are generated by turbulent winds 
– no wind, no turbulence, no waves,” he 
says. “But even with an effectively limitless 
wave fetch (the length of water over which 
a given wind has blown) and wind forcing 
of the Southern Ocean, waves don’t grow in 
an unlimited manner – wave breaking limits 
their growth, and dissipates their energy.

“Understanding energy dissipation 
by ‘whitecapping’ is as important as 
understanding the mechanisms 
that generate waves.”

Dr Babanin says 
strong, non-linear 
mechanisms are 
involved. Over 
very long fetches 
of open ocean, 
a wind-driven 
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As CAtegory 4 Tropical Cyclone Olivia 
tracked across Australia’s North West 
Shelf in April 1996, a wave-measuring 
buoy recorded a 22-metre monster passing 
Woodside Energy’s North Rankin A gas 
platform.

It is a long way from the North West 
Shelf to the shallow expanse of Lake George, 
north of Canberra, and windspeeds and wave 
heights are much more modest. Yet it is here 
that Swinburne University of Technology 
physicist Associate Professor Alex Babanin 
and his colleagues are investigating the 
powerful but elusive forces that make and 
break waves in the open ocean.

Dr Babanin and Swinburne colleague 
Professor Ian Young are collaborating on 
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A shallow lake north of canberra is the site of research investigating how extreme 
winds generate monster waves in the open ocean  by GrAeme O’Neill

M
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wave will progressively accumulate 
energy and grow in height. Then, for no 
obvious reason, it will break and collapse, 
dissipating most of its energy in a few 
seconds.

“The physics of breaking waves are even 
more complex than the physics of wave 
formation by wind. All sorts of non-linear 
interactions are involved, from very weak 
to very strong. We believe the same sort of 
interactions can also generate freak waves 
up to 30 metres high.”

To a great extent, wind-generated 
waves mediate interactions between the 
atmosphere and the oceans, which have a 
major influence on climate.

Dr Babanin says climate modellers need 
a more sophisticated simulation of the 
processes that transfer energy and gases, 
such as carbon dioxide, from the atmosphere 
to the upper, mixed layer of the ocean; so 
knowledge of the physics of surface waves 
is very important. The research will also 
find application in weather forecasting, 
particularly in predicting extreme conditions 
at sea.

Woodside and other energy companies 
will apply the findings to ensure their 
offshore oil and gas platforms can survive 
the largest waves that nature can throw 

at them.
Woodside’s Jason 
McConochie says 

platforms in Australian 
waters, like those in the North 

Sea, are already sufficiently robust for 
essential personnel to remain on-station 
through the most powerful storms, as they 
did on the North Rankin A platform during 
Cyclone Olivia in 1996. The platform forms 
part of the North West Shelf Venture, which 
Woodside operates on behalf of six joint 
venture participants.

of winds And wAves
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However, Mr McConochie, Dr Babanin 
and their colleagues are preparing a major 
experiment, funded by the ARC Linkage 
Grant, to measure real-world wave heights 
and sea currents, to determine the impacts 
on the offshore gas platforms during a full-
blown tropical cyclone.

Some of the instruments are now being 
installed, in time to take measurements 
during the next tropical cyclone season. The 
data will help engineers estimate the return 
intervals of cyclone waves for input into the 
structural design of offshore platforms.

“Once we have data on wind, wave 
and current fields from each cyclone, we 
can estimate the maximum winds, wave 
heights and currents that are likely to 
occur during 100 and 1000-year cyclones,” 
Mr McConochie says.

Professor Donelan says cyclones are 
ultimately powered by heat stored in warm 
upper layers of the ocean. Cyclonic winds 
create turbulent mixing and cooling of the 
warm layers – a stationary cyclone would 
soon run out of energy and die.

At Lake George, Dr Babanin, Professor 
Young and Profesor Donelan have conducted 
experiments to measure the air/sea 
interaction, wave generation and dissipation.

At his laboratory in Miami, Professor 
Donelan has used lasers and wave tanks to 
measure variations in the height of passing 
sets of waves as individual waves variously 
break and subside, or constructively interfere 
with each other, forming larger waves.

The Lake George and wave-tank 
experiments have determined how waves 
dissipate energy by breaking, after reaching a 
critical height and steepness. 

By establishing a limit for maximum 
wave height at the breaking onset, 
Dr Babanin, Professor Young and Professor 
Donelan have been able to derive a wave-
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the physics of breaking waves are even more complex 
than the physics of wave formation by wind. All sorts 
of non-linear interactions are involved, from very weak 
to very strong. we believe the same sort of interactions 
can also generate freak waves up to 30 metres high.”
Associate Professor Alex Babanin

dissipation function as part of the model.
“There’s a simple relation: if steepness is 

below a certain value, waves do not break, so 
there is little energy dissipation,” Dr Babanin 
says. “But as waves accumulate energy and 
grow larger and steeper, there’s a threshold 
steepness value at which they begin to break.

“As the dominant waves break, they cause 
smaller waves to break in turn, so what 
happens is the large scale strongly influences 
what happens at the smaller scale.”

Dr Babanin spent six months in Potsdam 
this year, working with Dr Ganopolski 
to integrate and test the wave model as a 
component of PIK’s global climate model.

The project began with tests to confirm 
that the model, which operates at a grid 
resolution of 100 square kilometres, was 
responsive to alterations in wind and wave 
properties.

Tests confirmed the model was sensitive 
to changes in wind fields and wave activity 
at this scale – increased wind speeds raised 
larger waves, creating greater ‘drag’ between 
the atmosphere and the sea surface – a first 
for a global climate model. nn
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Let Libraries 
Transform your 
summer 

The campaign is built around a series  
of ‘because’ statements. Libraries 
transform because:
• Discovery is always on the menu 
• Age is no barrier 
• They close the digital divide 
• They welcome anyone from anywhere 
and many, many more. 

We have been delighted with the 
uptake by public libraries so far. Visits to 
the website have continued to increase 
beyond expectation, and the toolkit – 
which allows libraries to create their own 
custom ‘because’ statements - has been 
downloaded over 2,000 times. And in an 
exciting development, Libraries Transform 
messages will be included as part of ALIA’s 
entry in the 2024 Sydney Gay and Lesbian 
Mardi Gras Parade. 

 But, as ever, there is always an 
opportunity to do more. 

 The success of Libraries Transform 
depends on the participation of libraries 
around the country. With the early days of 
summer already here and school holidays 
on our heels, we are reigniting the call for 
libraries to use this campaign to remind 
their communities what they can offer to 
help transform our summers. Some key 
messages might include: 
•     Your card will never be declined  

For many, the current cost-of-living 
crisis is creating significant financial and 
emotional stress and the holiday period 
can be particularly draining on the 
bank account. This is where your public 
library can help. Let patrons know what 
they can borrow from your collection, 
whether it be toys, DVDs, emagazines 
and ecomics, video game consoles, 
musical instruments…the list goes  
on and on. 

•  You can recharge your brain and  
your phone  
Did you know that Australians made  
56 million physical visits, enjoyed nearly  
5 million hours of internet and Wi-Fi 
access and booked over half a million 
hours in meeting spaces in public libraries 
from 2021 to 2022? This summer, let your 
patrons know about the spaces and 
services they can use for meetings, 
projects and creative pursuits – or even 
just that nice air-conditioned spot to  
cool down! 

•  You are given the freedom to read 
Our public libraries are committed to 
the core library values of access to 
information and respect for diversity. 
Remind members of your community 
that the library is a place where they 
have the freedom to read what they 
want to read, and that a library’s 

collection is curated to promote the free 
flow of information and ideas through 
open access to recorded knowledge, 
information and creative works.

How else can my library contribute to  
the Libraries Transform campaign?
•  That’s easy! First and foremost, create 

your own ‘because’ statement that 
reflects your library and the services you 
offer. You can do this by downloading 
the toolkit on the Libraries Transform 
page. 

•  Print your ‘because’ posters and post 
them around your library. Think about 
putting them in unexpected places.

•  Include Libraries Transform messaging 
and graphics in your community 
newsletters, enewsletter or regular  
email blasts to stakeholders.

• I nvite your community members to share 

their stories of how ‘libraries transform’ 
on your social media platforms.

•   Host an event to build community 
awareness of a new creative service  
at your library (such as a maker space, 
new collaborative work spaces or a  
new digital collection).

•  Use the Libraries Transform brand on 
flyers and brochures to promote special 
programs and services at your library.

And don’t forget to….
•  Share your most innovative and 

impactful services on social media  
using the #librariestransform hashtag.

•  Keep us up to date on your Libraries 
Transform events, programming and 
advocacy efforts.

•  Send examples of advertising, posters, 
videos, social media efforts and more.

• S hare stories of transformation you are 
gathering through your community.  

MORE INFORMATION 
The Libraries Transform campaign was originally 
created and developed by the American Library 
Association and we thank them for their 
permission to use and adapt it for Australian public 
libraries.w

Earlier this year, ALIA, in conjunction with the ALIA Australian Public 
Library Alliance (APLA), launched Libraries Transform – a campaign 
designed to increase public awareness of the value, impact and services 
provided by libraries and library professionals around the country. 

Photo Marissa Daeger

The themes have encouraged us to rediscover our childlike 
wonder, celebrate our favourite books and stories, spotlight 
the unique services and programs offered by the sector and, 
following the height of the pandemic, to return to our libraries. 

Right
Libraries 

Transform tiles
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First Nations representation and consultation in libraries: Case studies from Holmesglen 
TAFE and Yarra Plenty Regional Libraries

ALIA’s vision is for an Australia where library and information services are fully inclusive of Australia’s 
First Nations’ cultures and perspectives, where truth-telling is supported, and where First Nations 
people are an integral part of the Australian library services workforce. Libraries around the country 
share this vision and have taken meaningful steps to make their libraries and collections culturally 
safe and ensure that their staff can engage meaningfully and productively with First Nations’ workers 
in the library and information sector. Below, Kirsten Boxall from Holmesglen TAFE and Kate Finn and 
Lynne Siejka from Yarra Plenty Regional Libraries tell us what has been happening in their libraries 
to improve representation and agency for First Nations peoples when it comes to collections, 
programming and training.  

FEATURE

It began at a liaison training day in 
September last year. Our Indigenous 
Representatives, Luke and Kaycee, came 
and addressed us, talking of the need for 
more inclusion and representation for First 
Nations people in the sector. The library was 
and is always looking for ways to collaborate 
with other departments at Holmesglen, and 
this was a perfect opportunity to do so and  
to redress the lack of visibility of First 
Nations people in our collection.

We decided to highlight First Nations 
resources within the library collection, 
which turned into creating and promoting 
a First Nations LibGuide. Three library 
staff members, one from each campus, 
volunteered for the task. We held a meeting 
at which the terms of the LibGuide were 
discussed and agreed upon, and then we 
started collating the resources. 

It continued with the ‘Mighty 
Spreadsheet’. This aptly named tool became 

Creating  
the First First 
Nations Guide  
at Holmesglen 
TAFE
By Kirsten Boxall 

the repository for all the titles we could 
find, as we ran search after search with 
various terms, truncating and extending, 
using the ‘what’s next to this item?’ tool, and 
occasionally wandering over to the shelves 
and looking. We were occasionally surprised 
by finding gems in our collection that we 
hadn’t realised were there — for example, 
a copy of the very first report from the 
Australia Aboriginal Land Rights Commission 
from 1973! 

We had decided to organise the ‘Mighty 
Spreadsheet’ into rough categories: one  
sheet with everything, one for ebooks, one  
for DVDs and one for our streaming videos. 
We also decided to highlight resources with 
First Nations authors.

As we combed our collection, we agreed to 
cull certain resources that were acceptable at 
the time of publishing but had since become 
either outdated or offensive. I enjoyed the 
collaborative process and learned a lot from 

Compelling design and layout, which engages and informs, custom crafted for the specific 
stakeholder audience and is a reflective extension of their brand. Complemented by informative 
graphics, inviting photography and clever illustrations. 
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W H Y A R E  C A R P A P R O B L E M ?

By outcompeting native fish, carp pose a major threat to the 
recreational fishing sector. This sector has been valued at  
$1.3 billion in the Murray-Darling Basin alone. If native fish 
numbers were able to recover, this sector of the economy  
could increase significantly.

Carp contribute to the water conditions that lead to toxic algal 
outbreaks in waterways. The algal toxins make swimming, fishing  
and boating in affected waterways dangerous to human health  
and can result in lost recreational and tourism opportunities.  
The FRDC will quantify these costs more precisely as part  
of the NCCP planning process. 

Where are carp impacts worst?
While carp are present in every state and territory except the 
Northern Territory, they affect the Murray-Darling Basin the most 
severely. They occupy – and dominate – almost all of the Murray-
Darling Basin waterways. There are also isolated populations in 
Western Australia, Tasmania, south-east Queensland and coastal 
rivers in eastern Australia.

Studies have shown carp numbers tend to be highest in places 
with high levels of environmental disturbance such as the 
conditions found in regulated rivers.

Carp are an introduced fish species and wild populations first  
established in Australia’s rivers in the 1960s. Since then they  
have become the dominant species in many rivers and streams. 

Carp grow rapidly, mature early, tolerate extremes of both 
temperature and water quality and can travel long distances.  
This means they can often out-compete native freshwater fish 
species, nearly half of which are now listed as rare or threatened 
under environmental legislation for the Murray-Darling Basin.  
It is estimated carp now make up 80 per cent of fish biomass  
in many waterways.

Water quality
Carp are bottom feeders; they stir up sediment in the water,  
making it muddy or turbid. This reduces the amount of sunlight 
reaching aquatic vegetation. The sediment also smothers 
vegetation and native fish eggs, which can impact on food 
availability and reproduction of invertebrates and small-bodied 
fish. Carp also increase nutrient levels in the water by stirring up 
silt and prey on zooplankton that eat algae, which can increase 
the frequency and extent of harmful algal blooms.

The map (above) shows the reported locations  

of carp infestations in Australian waterways.  

Provided by: Dean Gilligan of NSW Fisheries.

Economic impacts
The presence of carp is estimated to cost affected communities 
millions of dollars a year. 

By reducing water quality they increase the cost of treating water 
to make it suitable for human consumption. More than three 
million people rely on water drawn from the Murray-Darling Basin.

Large numbers of juvenile carp can block irrigation pumps and 
other equipment. Turbid water also increases wear on this 
equipment and increases maintenance costs for farmers and 
water providers dependent on rivers. 
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W H Y A V I R U S ?
CSIRO research has shown the carp virus has 
potential to quickly reduce the fish’s population 
and suppress it for many years. A number of other 
methods have been tried to control carp in recent 
decades without widespread success.

What other options have been explored?
• Commercial fishing fills niche markets for human 

consumption, fish leather, aquaculture feedstock, bait and 
fertiliser. Local consumer demand for carp is limited to 50-
60 tonnes a year. Demand from these niche markets is not 
enough to make any significant reduction in the current  
carp population.

• Manual carp removal, including trapping and controlling 
access to breeding grounds, has seen some success in 
Tasmania’s Lake Crescent and Lake Sorell. Lake Crescent 
was declared free of carp in 2007 after 12 years of manual 
removal work. Carp removal work is continuing in Lake Sorell. 
The cost of the program to the end of 2013 was $9.6 million.

• The ‘Daughterless Carp’ and ‘Trojan Y’ programs have 
explored ways to genetically alter fish to produce offspring 
of only a single sex. This approach does not kill affected fish, 
but merely pushes a population to extinction by reducing 
breeding opportunities. But as carp have a lifespan of 35 
years, it would take more than a century using this approach 
by itself to significantly reduce the population. Both show 
promise, however, and are being investigated as potential 
long-term control measures in combination with the  
carp virus. 

H OW D O E S  I T WO R K ?
The carp virus is highly contagious for carp and is 
most effectively transmitted through carp-to-carp 
contact. The virus will also survive in water without 
a host for approximately three days. 

If the virus is released in Australia, it is expected to initially 
kill more than 70 per cent of infected carp. Carp that survive 
will carry the virus for life and, when stressed, may eventually 
succumb to disease. They will also continue to pass the virus 
on to uninfected carp. This is expected to help control carp 
populations for many years after the initial release.

Water temperature
Overseas, the virus is most effective when water temperatures are 
18°C to 28°C. At temperatures above 30°C or below 15°C carp can 
become infected but not die. When temperatures return to the 
effective range the virus can be reactivated and fish can develop 
signs of disease.

Signs of infection 
The virus damages the kidneys, skin and gills of carp. Damage to 
the gills is the primary cause of death. After a carp is infected, the 
virus multiplies in the fish for seven to 12 days, depending on the 
water temperature.

During this time the fish will develop signs of disease, including 
darkening of the skin and reddened gills. Infected fish will die as 
soon as 24 hours after these signs develop.

Is the virus harmful to other species?
The carp virus is highly specific to a single species – common 
carp. It does affect ornamental koi, which are a brightly coloured 
strain of carp. It does not appear to affect the closely related 
goldfish. Australia has no native fish closely related to carp.

Canberra, ACT, Australia 19–21 November 2009

Biosecurity in the
new Bioeconomy

https://www.theaca.net.au/counselling-australia/login.php?access=false
https://www.theaca.net.au/counselling-australia/login.php?access=false
https://cooperativeresearch.org.au/remuneration-cra-benchmarking-handbook-2/
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FINAL GROWER REPORT
3D soil constraint diagnosis and 
options for on-the-go management

Pollen 
carriers

This short VIMEO link shows pollen collection at Cape 
Liptrap on the southern coast of South Gippsland where 
the bees forage on native vegetation. 
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Honey bee threats 
on the horizon 

Biosecurity is central to the latest 
ACIAR-supported beekeeping 
project in Fiji and Papua New 
Guinea, which builds on more than 
30 years of research partnerships 
to support livelihoods in the Pacific 
region and protect Australia’s 
honey bee industry.

Until May 2022, Australia was free of the world’s most 
feared threat to the honey bee industry: the Varroa 
destructor mite. Since then, thousands of hives and feral 
bee colonies in New South Wales, where the Varroa mite 
has since been detected, have been destroyed in an 
effort to eradicate the pest and protect Australia’s 
$147 million honey sector and the $14.2 billion worth 
of pollination services that bees provide to the 
agriculture sector. 

The eradication campaign is ongoing, but Australia was 
well prepared in terms of its surveillance, emergency 
response and the steps that may be needed to live with 
the pest, should eradication fail. This is in part thanks 
to ACIAR-supported research in neighbouring countries 
undertaken over the past 3 decades. 

Beekeeper Mr Charlie 
Mills checks the health 
of hives in Fiji, looking 
for signs of pests and 
disease. Photo: Southern 
Cross University
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FRDC 2021-22 investment 
and impact highlights

405
RD&E projects to increase economic, 
social and environmental benefits  
for Australian fishing  
and aquaculture and  
the wider community,  
and increase knowledge, 
innovation, and adoption.

7
RD&E extension officers appointed 
to create a new extension network

145
Research partners

12
Industry Partnership Agreements 
with commercial wild catch and 
aquaculture peak bodies

69%
of FRDC expenditure aligns with the 
National Agricultural Innovation 
Priorities

84%
of FRDC expenditure aligns with 
National Research Priorities

$3.55 billion
gross value of fisheries and 
aquaculture production

$35.84 million
FRDC investment in fisheries RD&E on behalf of Indigenous, 
commercial wild catch, aquaculture and recreational fishing 
sectors and the Australian Government

5 – key program areas
Growth for 
enduring 
prosperity 

Best practices  
and production 

systems

A culture that 
is inclusive and 

forward-thinking 

Fair and secure 
access to aquatic 

resources 

Community  
trust, respect  

and value

82.5%
of respondents in the 2021 
Community Trust in Rural 
Industries survey believe fishers 
play an important role in 
Australian Society

12
cross-sectoral initiatives 
supported in partnerships 
with other RDCs, industry  
and research agencies

2
fisheries disease management 
support programs initiated  

300+ 
cumulative total of graduates 
who have completed the FRDC’s 
National Seafood Industry 
Leadership Program 

1,166
delegates from 60 countries 
attending the World Fisheries 
Congress co-sponsored by FRDC

20,368
participants in the National 
Recreational Fishing Survey

First Nations
FRDC’s Indigenous Reconciliation 
Statement of Intent and Actions 
(IRSIA) formally recognises 
the continued history and 
connection that Aboriginal and 
Torres Strait Islander people 
have with their traditional lands 
and waters.

FRDC 2021-22 investment 
and impact highlights

3
industry safety 
initiatives supported in 
partnership with the 
Australian Maritime 
Safety Authority

3
ag-tech start-ups 
supported through 
Farmers 2 Founders 
program to 
commercialisation
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Let Libraries 
Transform your 
summer 

The campaign is built around a series  
of ‘because’ statements. Libraries 
transform because:
• Discovery is always on the menu 
• Age is no barrier 
• They close the digital divide 
• They welcome anyone from anywhere 
and many, many more. 

We have been delighted with the 
uptake by public libraries so far. Visits to 
the website have continued to increase 
beyond expectation, and the toolkit – 
which allows libraries to create their own 
custom ‘because’ statements - has been 
downloaded over 2,000 times. And in an 
exciting development, Libraries Transform 
messages will be included as part of ALIA’s 
entry in the 2024 Sydney Gay and Lesbian 
Mardi Gras Parade. 

 But, as ever, there is always an 
opportunity to do more. 

 The success of Libraries Transform 
depends on the participation of libraries 
around the country. With the early days of 
summer already here and school holidays 
on our heels, we are reigniting the call for 
libraries to use this campaign to remind 
their communities what they can offer to 
help transform our summers. Some key 
messages might include: 
•     Your card will never be declined  

For many, the current cost-of-living 
crisis is creating significant financial and 
emotional stress and the holiday period 
can be particularly draining on the 
bank account. This is where your public 
library can help. Let patrons know what 
they can borrow from your collection, 
whether it be toys, DVDs, emagazines 
and ecomics, video game consoles, 
musical instruments…the list goes  
on and on. 

•  You can recharge your brain and  
your phone  
Did you know that Australians made  
56 million physical visits, enjoyed nearly  
5 million hours of internet and Wi-Fi 
access and booked over half a million 
hours in meeting spaces in public libraries 
from 2021 to 2022? This summer, let your 
patrons know about the spaces and 
services they can use for meetings, 
projects and creative pursuits – or even 
just that nice air-conditioned spot to  
cool down! 

•  You are given the freedom to read 
Our public libraries are committed to 
the core library values of access to 
information and respect for diversity. 
Remind members of your community 
that the library is a place where they 
have the freedom to read what they 
want to read, and that a library’s 

collection is curated to promote the free 
flow of information and ideas through 
open access to recorded knowledge, 
information and creative works.

How else can my library contribute to  
the Libraries Transform campaign?
•  That’s easy! First and foremost, create 

your own ‘because’ statement that 
reflects your library and the services you 
offer. You can do this by downloading 
the toolkit on the Libraries Transform 
page. 

•  Print your ‘because’ posters and post 
them around your library. Think about 
putting them in unexpected places.

•  Include Libraries Transform messaging 
and graphics in your community 
newsletters, enewsletter or regular  
email blasts to stakeholders.

• I nvite your community members to share 

their stories of how ‘libraries transform’ 
on your social media platforms.

•   Host an event to build community 
awareness of a new creative service  
at your library (such as a maker space, 
new collaborative work spaces or a  
new digital collection).

•  Use the Libraries Transform brand on 
flyers and brochures to promote special 
programs and services at your library.

And don’t forget to….
•  Share your most innovative and 

impactful services on social media  
using the #librariestransform hashtag.

•  Keep us up to date on your Libraries 
Transform events, programming and 
advocacy efforts.

•  Send examples of advertising, posters, 
videos, social media efforts and more.

• S hare stories of transformation you are 
gathering through your community.  

MORE INFORMATION 
The Libraries Transform campaign was originally 
created and developed by the American Library 
Association and we thank them for their 
permission to use and adapt it for Australian public 
libraries.w

Earlier this year, ALIA, in conjunction with the ALIA Australian Public 
Library Alliance (APLA), launched Libraries Transform – a campaign 
designed to increase public awareness of the value, impact and services 
provided by libraries and library professionals around the country. 

Photo Marissa Daeger

The themes have encouraged us to rediscover our childlike 
wonder, celebrate our favourite books and stories, spotlight 
the unique services and programs offered by the sector and, 
following the height of the pandemic, to return to our libraries. 

Right
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FAC T S H E E T

W H Y A R E  C A R P A P R O B L E M ?

By outcompeting native fish, carp pose a major threat to the 
recreational fishing sector. This sector has been valued at  
$1.3 billion in the Murray-Darling Basin alone. If native fish 
numbers were able to recover, this sector of the economy  
could increase significantly.

Carp contribute to the water conditions that lead to toxic algal 
outbreaks in waterways. The algal toxins make swimming, fishing  
and boating in affected waterways dangerous to human health  
and can result in lost recreational and tourism opportunities.  
The FRDC will quantify these costs more precisely as part  
of the NCCP planning process. 

Where are carp impacts worst?
While carp are present in every state and territory except the 
Northern Territory, they affect the Murray-Darling Basin the most 
severely. They occupy – and dominate – almost all of the Murray-
Darling Basin waterways. There are also isolated populations in 
Western Australia, Tasmania, south-east Queensland and coastal 
rivers in eastern Australia.

Studies have shown carp numbers tend to be highest in places 
with high levels of environmental disturbance such as the 
conditions found in regulated rivers.

Carp are an introduced fish species and wild populations first  
established in Australia’s rivers in the 1960s. Since then they  
have become the dominant species in many rivers and streams. 

Carp grow rapidly, mature early, tolerate extremes of both 
temperature and water quality and can travel long distances.  
This means they can often out-compete native freshwater fish 
species, nearly half of which are now listed as rare or threatened 
under environmental legislation for the Murray-Darling Basin.  
It is estimated carp now make up 80 per cent of fish biomass  
in many waterways.

Water quality
Carp are bottom feeders; they stir up sediment in the water,  
making it muddy or turbid. This reduces the amount of sunlight 
reaching aquatic vegetation. The sediment also smothers 
vegetation and native fish eggs, which can impact on food 
availability and reproduction of invertebrates and small-bodied 
fish. Carp also increase nutrient levels in the water by stirring up 
silt and prey on zooplankton that eat algae, which can increase 
the frequency and extent of harmful algal blooms.

The map (above) shows the reported locations  

of carp infestations in Australian waterways.  

Provided by: Dean Gilligan of NSW Fisheries.

Economic impacts
The presence of carp is estimated to cost affected communities 
millions of dollars a year. 

By reducing water quality they increase the cost of treating water 
to make it suitable for human consumption. More than three 
million people rely on water drawn from the Murray-Darling Basin.

Large numbers of juvenile carp can block irrigation pumps and 
other equipment. Turbid water also increases wear on this 
equipment and increases maintenance costs for farmers and 
water providers dependent on rivers. 
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W H Y A V I R U S ?CSIRO research has shown the carp virus has 

potential to quickly reduce the fish’s population 

and suppress it for many years. A number of other 

methods have been tried to control carp in recent 

decades without widespread success.
What other options have been explored?

• Commercial fishing fills niche markets for human 

consumption, fish leather, aquaculture feedstock, bait and 

fertiliser. Local consumer demand for carp is limited to 50-

60 tonnes a year. Demand from these niche markets is not 

enough to make any significant reduction in the current  

carp population.• Manual carp removal, including trapping and controlling 

access to breeding grounds, has seen some success in 

Tasmania’s Lake Crescent and Lake Sorell. Lake Crescent 

was declared free of carp in 2007 after 12 years of manual 

removal work. Carp removal work is continuing in Lake Sorell. 

The cost of the program to the end of 2013 was $9.6 million.

• The ‘Daughterless Carp’ and ‘Trojan Y’ programs have 

explored ways to genetically alter fish to produce offspring 

of only a single sex. This approach does not kill affected fish, 

but merely pushes a population to extinction by reducing 

breeding opportunities. But as carp have a lifespan of 35 

years, it would take more than a century using this approach 

by itself to significantly reduce the population. Both show 

promise, however, and are being investigated as potential 

long-term control measures in combination with the  

carp virus. 

H OW D O E S  I T WO R K ?
The carp virus is highly contagious for carp and is 

most effectively transmitted through carp-to-carp 

contact. The virus will also survive in water without 

a host for approximately three days. 
If the virus is released in Australia, it is expected to initially 

kill more than 70 per cent of infected carp. Carp that survive 

will carry the virus for life and, when stressed, may eventually 

succumb to disease. They will also continue to pass the virus 

on to uninfected carp. This is expected to help control carp 

populations for many years after the initial release.

Water temperatureOverseas, the virus is most effective when water temperatures are 

18°C to 28°C. At temperatures above 30°C or below 15°C carp can 

become infected but not die. When temperatures return to the 

effective range the virus can be reactivated and fish can develop 

signs of disease.

Signs of infection The virus damages the kidneys, skin and gills of carp. Damage to 

the gills is the primary cause of death. After a carp is infected, the 

virus multiplies in the fish for seven to 12 days, depending on the 

water temperature.During this time the fish will develop signs of disease, including 

darkening of the skin and reddened gills. Infected fish will die as 

soon as 24 hours after these signs develop.
Is the virus harmful to other species?

The carp virus is highly specific to a single species – common 

carp. It does affect ornamental koi, which are a brightly coloured 

strain of carp. It does not appear to affect the closely related 

goldfish. Australia has no native fish closely related to carp.

Figure 1: Novel Loam Bio seed inoculum in action.

Loam fungal inoculum
is treated on seed and
forms symbiotic
associations with the
roots of host crops.

The fungi enhance soil
aggregation and can
contribute to the
stability of soil carbon

Source: Loam Bio
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STEWARDSHIPSTEWARDSHIP

Preserving our 
fungicides 
Successful stewardship is the 
key to prolonging the longevity 
of fungicides and requires 
collaboration, engagement and 
support by all stakeholders. 

n Applying the scientific method to 
the discovery of  fungicides, including 
the earliest ones, has been instrumental 
in systematically advancing the 
development and efficacy of  these critical 
integrated disease management tools. 

Up until the 1940s, chemical 
disease control relied upon inorganic 
preparations frequently prepared by 
growers. Synthetic chemicals were 
developed by agrochemical companies 

pressure through their application 
has been placed on weeds, pests and 
diseases and they are evolving mutants 
with resistance. Integrated methods of  
management are endorsed for their 
management, with protectants as one 
component. 

Australian growers require access 
to the latest crop protection products 
and technologies to support robust, 
sustainable and globally competitive grain 

after World War II, with many of  these 
being systemic fungicides. Application 
of  these chemicals enabled a reduction 
in the rate of  application required and 
reduced phytotoxicity. Widespread use of  
these protectants, together with fertilisers, 
agricultural mechanisation and improved 
plant genetics, contributed to the success 
of  the Green Revolution.

Since the 1970s, global agrochemical 
companies have continued to invest 

production. Access to these protectants 
can at times be restrictive as the 
Australian market is small compared to 
alternative international markets. 

The combination of  these issues 
means that the Australian industry 
needs to adopt best stewardship 
practices through collaboration, 
engagement and support by all 
stakeholders to ensure responsible and 
sustainable use of  fungicides.   o 

large sums of  money in discovering and 
developing new crop protectants that are 
more selective – using a range of  modes 
of  action – and possess reduced toxicity 
profiles and lower environmental impacts. 
Nonetheless, the task of  creating new  
crop protectants with innovative modes 
of  action is becoming increasingly 
challenging, time-consuming and costly.

Paradoxically, as these improvements 
have ensued for protectants, selection 

Number of years between the first synthesis and the 
first sale of a product – regulatory requirements have 
had an increasing influence.2

1995 2000 2005–08 2010–14

8.3 years 9.1 years 9.8 years 11.3 years

Number of new active ingredients introduced 
per decade 1950–2010.2
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Change in total and component costs of bringing 
a new crop protection product to market.2
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Improvement in e�cacy – average rate of active 
ingredient application has reduced over time for all 
crop protectants.2
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Agrochemical companies are working to improve 
longevity of chemicals while at the same time 
investing in new crop protection means.1

LSDs were 16 and 6  plants per m² for  Holt Rock and Hines Hill.

Synthesis
(industrial)

GM/genome
editing

Yield
enhancement

Precision
agriculture

Synthesis
(discovery)

Drug
discovery

technology

Biological
evaluation

(lab)

Biological
evaluation

(field)
Environmental

safety
assessment

Formulation

AGROCHEMICAL RESEARCH NEW TECHNOLOGY

Agrochemical
research

Technological
synergy

New
technology

Plant
symbiotics

Breeding/
cultivation

Al/IoT

RESPONSIBLE USE OF FUNGICIDES
•  Comply with all label directions

•  Ensure that fungicide is registered or has a permit for the 
proposed use pattern

•  Current label registrations and permits can be found on 
the Australia Pesticides and Veterinary Medicines Authority 
website apvma.gov.au

1 Nishimoto, R (2019) Global trends in the crop protection industry. J. Pest. Sci 44 (3) 141-147
2 Phillips McDougall (2018) Evolution of the crop protection industry since 1960.  

Report commissioned by CropLife International
3 R. Rainbow (2021) The official Australian reference guide for organic, synthetic and  

biological pesticides CropLife Australia
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DISCOVERY

It can take...

to develop a new agrochemical3 

11
 YEARS

$280
MILLION USD

&>

Since 1990, more than 10 agrochemical companies 
have consolidated to five, due to increasing R&D 
costs, increasing regulatory demands and business 
performance.1

1 in
140,000

Probability of finding a new 
active ingredient3

7–10
PER CENT

Proportion of sales 
invested by each 
agrochemical  
company in R&D2

$100
MILLION USD

Registration-related  
costs of developing a  
new active ingredient 
(doubled from 1995 to 2014)2

$11.7 
BILLION AUD PER YEAR

Value of fungicides to 
Australian grain crops3

20
YEARS

Length of standard patent, 
which starts well before 
commercialisation. After 
which the chemical 
becomes generic

THE MAKING OF A MODERN CROP PROTECTANT

BAYER
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Figure 1: Variation in weed seed burial at depth resulting from
a range of deep tillage methods.
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Strategic tillage in Australian conservation agricultural systems to address soil constraints: how does it impact weed management?
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Figure 1: Wind erosion processes.
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