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From the Associate 
Director 

 

Reflections on doing integrated 
team research 

By Dr Joanne Millar 

In a multidisciplinary research 
Institute like ILWS, the aim is to 
conduct integrated research 
involving different academic 
disciplines to explore and solve 
complex environmental and social 
problems.  

Easy to say, but what are some of 
the challenges and pitfalls? Does it 
actually lead to better research or 
outcomes for those involved? I will 
share with you some of my thoughts 
and experiences of being part of 
integrated research teams in South 
East Asia to answer some of these 
questions.  

Open-mindedness 

As a social researcher, I have 
worked mainly with agricultural, 
veterinary and environmental 
scientists. The projects are aimed at 
improving productivity of small scale 
farming systems in South East Asia. 
There are usually several 
components; environmental site 
assessment and mapping, disease 
prevalence and control measures, 
production changes from introducing 
new technologies, and impacts on 
livelihoods.  

What I have learnt is that 
researchers of all disciplines have to 
be open-minded and not too 
precious about their specific 

research area. As a social 
researcher I need to understand the 
biophysical and technical issues 
being explored to make sure the 
social research is compatible and 
relevant. Likewise, the technical 
scientists need to understand the 
social and economic context they 
are working in to ensure their 
research is going to benefit poor 
farmers.  

Modifying investigations 

The best research outcomes are 
achieved when a research team is 
prepared to modify their 
investigations based on emerging 
findings and interdisciplinary 
discussions.  

A case in point is an ACIAR project I 
worked with from 2008-2011 on 
improving shrimp productivity for 
traditional pond owners in Indonesia. 
Pond trial sites were chosen in Java 
and South Sulawesi as having the 
best environmental conditions (from 
sampling and mapping work) and 
interested farmers.  

Despite previous research in Aceh 
showing that disease control 
measures could be implemented by 
farmers leading to viable shrimp 
crops, the trial ponds failed.  
Reasons included inadequate pond 
preparation, lack of farmer 
coordination of water management 
between ponds, lack of monitoring 
as most farmers had off farm work 
and flooding events. 

So the team redesigned the 
research to build capacity of farmer 
groups, make pond management 
easier (even though it compromised 
„accepted‟ scientific procedures) and 
incorporate risk assessment.  

Bingo- farmers learnt about the 
importance of co-operative water 
quality management and shrimp 
yields improved! (a profile story on 
Dr Millar is on page 6) 
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Opinion 

Planet Under Pressure 
Conference (London March 26-29) 

By 
Institute 
adjunct 
Barney 
Foran 

 

 

 

While number crunchers like me 
plumb the depths of energy 
combustion, economic production 
and greenhouse emissions, the 
globe faces substantial unknowns 
and tipping points as the human 
enterprise edges over nine planetary 
boundaries (climate change, landuse 
change, freshwater use, biodiversity 
loss, nitrogen/phosphorus cycles, 
ozone depletion, atmospheric 
aerosols, chemical pollution and 
ocean acidification). 

Ocean acidification and climate 
change act top down, while all the 
others accumulate upwards from 
direct actions at the local and 
regional level. Solutions to this 
combined set of nasties were 
explored at one of those big global 
conferences leading to the Rio+20 
summit in a few months time. With 
3,000 participants and fifteen parallel 
sessions after the joint sessions had 
finished each day, you imagine that 
a bloke from the North East spent 
some of his time feeling a bit 
bushed. 

The big three things I took on were 
(1) All of these issues are driven by 
economic growth and are just about 
out of control (2) Some issues are so 
physically acute that its almost too 
late to avoid some sort of tipping 
point (3) There is a crisis of 
governance for each issue and 
policy can‟t seem to get its head 
around the obvious physical 
connections. Everyone has just 
about given up on national 
governments (read also State 
governments in Australia) and the 
only hope lies with the regions: 
towns working with towns, shires 
with shires, and cities with cities with 
a global reach. So that‟s the wrist-
slitting stuff. 

Personally I took a strong interest in 
the nitrogen cycle boundary since it‟s 
the main driver of food production 

and the cause of rapidly multiplying 
dead zones in our estuaries and 
oceans. Nitrogen is now applied at 
twice the levels at the start of the 
20

th
 century. About half of farmed 

plant production goes through the 
animal system with grain for chicken 
and pork being significant, thus 
avoiding the usual diatribe against 
red meats, beef and lamb.  

Cheap nitrogen is out of control in 
places like China and grain yields 
per unit of inputs are decreasing 
while toxic algal blooms abound. 
Apart from the usual „careful 
application‟ and „price point‟ 
homilies, the solution requires a 
decreasing meat content in all our 
diets, perhaps going to at least three 
vegetarian days per week. A neat 
Utube from the European nitrogen 
project is here: 
http://www.youtube.com/watch?v=uu
wN6qxM7BU 

So what might the PUP conference 
outcomes mean for our Institute and 
CSU? The idea that the woes of the 
physical world are connected 
through economic development and 
human progress are fairly obvious.  

The Institute oversees efforts on 
landuse, biodiversity, water and 
global climate change, then that‟s 
four of the nine boundaries being 
studied locally. If we include our 
agriculture system colleagues from 
Wagga, then we could include the 
nitrogen/phosphorus boundary, then 
there are five boundaries studied 
within CSU.  

A thought for the future 

Strategically, we probably can‟t 
mount an integrated approach yet 
because of budgetary and skills 
constraints. Still it‟s a thought for the 
future, regional boundaries that sit 
inside national and global ones. At 
an undergraduate level, third year 
students should get an introduction 
into the connected world with at least 
a couple of lectures, so they don‟t 
leave us blind as a bat. 

My final insight was just how far 
science had come in quantifying the 
planetary boundary concept in 
models, numbers and really big 
global insights on how the place 
functions. At this conference the 
social and economic mob seemed a 
long way behind, but part of that was 
the participation list of course. 

The Conference Declaration for the 
environmental policy buffs 

http://www.planetunderpressure2012
.net/pdf/state_of_planet_declaration.
pdf 

The Oxfam Planetary Donut where 
social/economic boundaries must sit 
inside the planetary ones 

https://www.oxfam.org/sites/www.oxf
am.org/files/dp-a-safe-and-just-
space-for-humanity-130212-en.pdf 

Oxfam UTUBE four minute overview 

http://www.youtube.com/watch?v=P
CAx3TG8LkI 

Conferences/Workshops 

Using resilience thinking to 
improve regional NRM planning 

By Dr Michael Mitchell 

The 4
th
 National Natural Resource 

Management Knowledge 
Conference was held in Adelaide on 
April 16 to 18, 2012. ILWS adjunct 
Rod Griffith together with the CEO of 
the newly formed Cape York NRM 
Ltd, Bob Frazer, provided an 
introduction to Cape York NRM as 
the “new kid on the block” and the 
strategies the organisation is using 
to engage its diverse stakeholders in 
NRM planning.  

Cape York NRM is one of a growing 
number of regional NRM 
organisations incorporating 
resilience thinking into its strategic 
planning. In Cape York NRM‟s case, 
their efforts are being supported by a 
project led by Rod Griffith on 
„Transformation for Resilient 
Landscapes and Communities‟ 
involving partnerships with four 
regional NRM organisations in Far 
North Queensland and the Murray 
Catchment Management Authority 
(CMA) in southern NSW.  

In NSW, the use of resilience 
thinking is being encouraged by the 
Natural Resources Commission, 
charged with oversight 
responsibilities to nurture best 
practice by NSW-based CMAs. 
Many equivalent organisations in 
Victoria, Queensland, South 
Australia and Western Australia are 
also exploring the benefits of using 
resilience thinking.  

 

 

http://www.youtube.com/watch?v=uuwN6qxM7BU
http://www.youtube.com/watch?v=uuwN6qxM7BU
http://www.planetunderpressure2012.net/pdf/state_of_planet_declaration.pdf
http://www.planetunderpressure2012.net/pdf/state_of_planet_declaration.pdf
http://www.planetunderpressure2012.net/pdf/state_of_planet_declaration.pdf
https://www.oxfam.org/sites/www.oxfam.org/files/dp-a-safe-and-just-space-for-humanity-130212-en.pdf
https://www.oxfam.org/sites/www.oxfam.org/files/dp-a-safe-and-just-space-for-humanity-130212-en.pdf
https://www.oxfam.org/sites/www.oxfam.org/files/dp-a-safe-and-just-space-for-humanity-130212-en.pdf
http://www.youtube.com/watch?v=PCAx3TG8LkI
http://www.youtube.com/watch?v=PCAx3TG8LkI
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Many of these are drawing on the 
expertise of Paul Ryan, a private 
consultant based in Beechworth, 
who has been an active member of 
Rod Griffith‟s  transformation project, 
along with ILWS post doctoral 
researcher, Michael Mitchell. 

Given that so many of these regional 
NRM organisations interested in 
resilience thinking were in 
attendance at this conference, Paul 
Ryan organised a meeting on 19 
April for these organisations to share 
their experiences and strategies. 
Rod Griffith and Michael Mitchell 
also attended the meeting as 
researchers, along with Gill Earl, the 
newly appointed social researcher 
for Murray CMA, who recently 
completed her PhD thesis with 
ILWS. Gill‟s appointment to the 
Murray CMA as a social researcher 
is highly significant as we believe 
that this is the first ever position 
dedicated to social research within 
an Australian regional NRM 
organisation. 

 At the April 19 meeting, Gill 
explained how the Murray CMA had 
decided to appoint a separate 
community-based committee to be 
responsible for the review of its 
regional strategic Catchment Action 
Plan. She also detailed the methods 
used to help the committee identify 
the landscape scale social-
ecological systems (SESs). 
Identifying such SESs is seen as a 
key component to help apply 
resilience thinking to NRM as it 
emphasises that landscapes involve 
complex social and ecological 
systems that co-evolve. Murray CMA 
and many other NRM organisations 
are using SES identification to 
underpin the redesign of their 
strategic plans, including strategies 
used to engage stakeholders.  

The key outcome of the meeting on 
April 19 was a strong endorsement 
by those present to support the 
development of a community of 
practice among NRM organisations 
using resilience thinking. Paul Ryan 
has accepted responsibility for 
developing a proposal to take the 
idea of a community of practice 
further.  

Sustainability in the Basin 

Professor Kevin Parton, in the first 
Public Lecture in the 2012 Public 
lecture Series gave a presentation 
on „Economic, Social and 

Environmental Sustainability of the 
Murray-Darling Basin‟ at Charles 
Sturt University Orange Campus on 
April 20. More information and the 
audio of his presentation can be 
found on our web site. 

Mistletoe and biodiversity 

A/ Prof David Watson presented a 
seminar titled „Parasitic plants as 
drivers of ecological communities: 
patterns, predictions, processes.‟ on 
May 2, in Wagga Wagga at the 
National Wine and Grape Industry 
Centre.  

Director’s Activities 

Institute Director Professor Max 
Finlayson, as a member of the 
Thirlmere Lakes Inquiry Committee, 
(an independent  panel set up by the 
NSW Government to look into the 
condition of the lakes which are in 
the Greater Blue Mountains World 
Heritage Area) has found himself 
travelling to Sydney and Picton (near 
the lakes) on a number of occasions 
over the last  few months. Dates 
were February 10 & 24; March 9, 16 
and 30/31. 

On February 13, a meeting of the 
Winton Wetlands‟ Scientific and 
Technical Advisory Group, which 
Max chairs and which includes 
A/Prof Ian Lunt) was held at CSU in 
Albury. 

On March 15, he attended a meeting 
of the Sydney Olympic Park 
Authority‟s Wetland, Education and 
Training Program‟s steering 
committee. 

From March 21 to 23 he attended a 
New Zealand Wetland Restoration 
Conference at Invercargill where he 
gave a presentation on Ramsar 
guidelines for wetland restoration, 
inspected local wetland restoration 
projects and caught up with ILWS 
PhD student Abbie Spiers. 

On March 28 and 29, he was in 
Brisbane for a meeting of the CSIRO 
Environmental Flows Cluster 
program together with A/Prof Robyn 
Watts, Dr Keller Kopf and Dr Skye 
Wassens. 

From April 2 to 4, he attended an 
Australian Centre for Ecological 
Analysis and Synthesis (ACEAS) 
Wetland Monitoring Working Group 
meeting at Lennox Heads, NSW. 
Also in attendance was Institute 
adjunct and Ramsar Deputy 

Secretary General,  Dr Nick 
Davidson. 

On April 17 Max and Prof David 
Mitchell attended  a Gippsland Lakes 
Community Forum in Bairnsdale 
where he gave a presentation on 
Ramsar requirements and wetland 
management. 

 At the forum in Bairnsdale 

In the News 
Its been a busy few months for 
Institute members news-wise with 
stories in both regional and national 
media including Lateline (Prof Max 
Finalyson commenting that 
authorities have failed to fulfil 
obligations to protect the Gippsland 
Lakes) and the ABCs Bush 
Telegraph (Prof Allan Curtis talking 
on the outcomes of the Managed 
Aquifer Recovery workshop held in 
Canberra, April 26 and 27.) 

Science statement on the MDB 
Plan.  

Institute director, Prof Max 
Finlayson, along with Dr Paul 
Humphries and Dr Skye Wassens, 
were among the 60 plus scientist 
who signed a joint statement on April 
13 criticising the draft Murray Darling 
Basin Plan for lacking transparency 
and failing to consider climate 
change. To read the statement go to 
http://www.wetrivers.unsw.edu.au/w
p-content/uploads/2012/04/Science-
Statement-on-Proposed-Basin-
plan_April-20122.pdf 

Mistakes OK in managing the 
Murray-Darling 

Dr Paul Humphries has written an 
interesting piece titled ' Why we will 
make mistakes managing the 
Murray-Darling and why that's OK ' 
which appeared in the on-line forum 
The Conversation on May 2. The 
piece certainly got plenty of hits and  
comments.Read it at 
http://theconversation.edu.au/why-
we-will-make-mistakes-managing-
the-murray-darling-and-why-thats-
ok-5808 

http://www.csu.edu.au/research/ilws/news/events/2012.htm
http://www.wetrivers.unsw.edu.au/wp-content/uploads/2012/04/Science-Statement-on-Proposed-Basin-plan_April-20122.pdf
http://www.wetrivers.unsw.edu.au/wp-content/uploads/2012/04/Science-Statement-on-Proposed-Basin-plan_April-20122.pdf
http://www.wetrivers.unsw.edu.au/wp-content/uploads/2012/04/Science-Statement-on-Proposed-Basin-plan_April-20122.pdf
http://www.wetrivers.unsw.edu.au/wp-content/uploads/2012/04/Science-Statement-on-Proposed-Basin-plan_April-20122.pdf
http://theconversation.edu.au/why-we-will-make-mistakes-managing-the-murray-darling-and-why-thats-ok-5808
http://theconversation.edu.au/why-we-will-make-mistakes-managing-the-murray-darling-and-why-thats-ok-5808
http://theconversation.edu.au/why-we-will-make-mistakes-managing-the-murray-darling-and-why-thats-ok-5808
http://theconversation.edu.au/why-we-will-make-mistakes-managing-the-murray-darling-and-why-thats-ok-5808
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Events 

Landscape Logic book launch 

The question is simple enough: “Has 
all the money spent by the 
Government over the last 20 years 
to repair the environment really 
worked?” 

The answer, however, is not a 
simple “yes” or “no” as evidenced in 
a new book from CSIRO Publishing 
Landscape Logic: Integrating 
Science for Landscape Management  
which found that, while public 
programs had been responsible for 
an increase in the extent of 
vegetation in Australia, there was 
less evidence that there has been an 
improvement in the condition of our 
vegetation and water quality.  

The book examines the 
effectiveness of environmental 
programs to improve our waterways, 
soils and natural vegetation.  It 
includes important messages for 
environmental managers, land 
managers, researchers and policy 
makers. 

The book summarises the findings 
from a major multi-disciplinary 
research project undertaken  fro m 
2007 to 2010 by 42 researchers and 
environmental managers from four 
Australian universities (including 
Charles Sturt University), CSIRO, 
three state agencies and six regional 
catchment management authorities.  

The research effort examined the 
science underpinning the assumed 
links between recommended land 
and water management practices 
and improvements in the health of 
native vegetation, wetlands and 
estuaries. Book chapters report on 
the findings of research examining 
those linkages and what was learned 
about doing large-scale, multi-
disciplinary research. 

Prof Allan Curtis (L) with Prof Ted Lefory 
and Dr Joyhn Williams at the book 
launch in Wodonga 

The project was funded by the 
Commonwealth Environmental 
Research Facilities program and led 
by Professor Ted Lefroy, Director of 
the Centre for Environment at the 
University of Tasmania. Professor 
Allan Curtis led the social science 
program - a key component of the 
project - and the team of eight ILWS 
researchers involved in that 
program. 

“The public investment in natural 
resource management is intended to 
improve the condition of our 
environmental assets such as our 
rivers, wetlands, estuaries and 
native vegetation,” says Allan, a co-
editor of the book, and a contributing 
author. (Institute members 
contributed to a total of five chapters 
in the book.)  

Investigating 
assumptions 

 “The assumption has always been 
that if governments implement on-
ground works or are able to work 
with landholders to achieve changes 
in their management practices, that 
we will get improvements in the 
condition of our environmental 
assets. So in Landscape Logic the 
focus was on assessing the scientific 
basis for the assumed links between 
action at the paddock and catchment 
scale, and condition change. We 
explored that question in relation to 
two key environmental assets, native 
bush, and water quality with the 
research on native bush in Victoria 
and water quality in Tasmania.” 

Allan says, in doing the research, a 
lot was learned about the assumed 
relationships between action and 
change; the science that needs to be 
undertaken to test those 
relationships; and how to do 
integrated research.  

“For example, one of the assumed 
relationships was riparian buffers 
(strips of vegetation along 
waterways) trap nutrients that pollute 
waterways. What the scientists 
found was that buffers can be 
effective in trapping solids, but they 
don‟t prevent dissolved nutrients like 
nitrogen and phosphates entering 
waterways,” says Allan. 

Another important finding was that in 
Tasmania, shading of water by 
fringing vegetation is one of the most 
important determents of water 
quality as shading leads to cooler 
water temperatures. This finding 
became a critical piece of 
information that helped the social 
scientists make an important 
discovery in relation to willow 
removal in Tasmanian streams.   

“Through our interviews and surveys 
of rural landholders the social 
scientists established that   the 
willow removal program was 
successful in engaging many 
landholders but about half of those 
landholders didn‟t replace the 
willows with native plants,” says 
Allan. “Not only did you have a net 
loss of habitat for birds and animals, 
you also lost the shading vegetation 
that was critical in keeping water 
temperatures down. Willow removal 
programs are very expensive and in 
Tasmania, have largely been 
publicly funded.  

This example illustrates the 
importance of multi-disciplinary 
research to underpin effective policy 
development and implementation.  

“Farmers, for a whole bunch of 
reasons, were keen to remove the 
willows but weren‟t convinced that 
native vegetation should be put back 
along creeks and rivers. What this 
has told us is that you need to 
understand the motivation of the 
landholders before you start 
embarking on these large-scale 
programs.  

“You only invest in on-ground work 
where you can be confident that 
landholders will support the 
program.” 

In Victoria, for one study, Landscape 
Logic scientists looked at landscape 
history using aerial photographs to 
identify changes in the extent of 
remnant vegetation across different 
vegetation types, testing the 
assumption that there is on-going 
decline in the extent of native 
vegetation. 

“There were some counter-intuitive 
findings from that work, in that for 
some vegetation communities the 
extent has actually increased,” says 
Allan. “That‟s been to do with, for 
example, the removal of grazing on 
coastal areas or the move to non-
farming occupations in other areas.” 
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(Above) Wendy Minato(L) and Dr 
Catherine Allan who both contributed 
chapters to the book 

Another topic covered in the book is 
the role of social norms, the subject 
of Wendy Minato‟s PhD.  It was the 
first time that social norms 
(behaviours that we think we ought 
to adopt or that we adopt because 
that is how things are done) had 
been looked at in a natural resource 
management context in a systematic 
way. 

Another “first” was the use of 
Bayesian Decision Network analysis 
using data collected by social 
researchers to explore the factors 
influencing rural landholder adoption 
of practices expected to improve the 
condition of native vegetation and 
water quality.  

 “One of the other things we did in 
the Landscape Logic, was, for the 
first time, use Bayesian Decision 
Network analysis to explore the 
impact of the various „levers‟ that 
NRM managers can use to influence 
rural landholders such as the 
government funding part of the cost 
of on-ground work such as installing 
off-stream watering points for stock, 
getting landholders involved in 
Landcare or property management 
planning. A key step in Bayesian 
analysis is to develop a diagram 
representing the influence of key 
factors on a desired outcome,” says 
Allan. 

Using this type of analysis allowed 
agency NRM practitioners to work 
with researchers to explore causality 
(what causes an effect) in a way that 
could be more easily interpreted by 
people working in the field. 

“Once you‟ve got a good data set 
and worked with the agency 
practitioners to develop an influence 
diagram, you can run „what if‟ 
scenarios,” explains Allan. “For 
example, you could explore what 
might happen to implementation of 
conservation work if a drought ended 
and  farming income shot up. You 

can see straight away what 
difference that would make to the 
adoption of various practices.  

“We‟ve also learnt a lot about doing 
integrated research which is 
included in the book which will be of 
interest to catchment management 
authorities and other universities.”  

Allan says one of the benefits of 
being involved in Landscape Logic 
was that relationships established 
through the team‟s participation has 
led to other research opportunities, 
including participation (2009 to 2014) 
in the $80million ARC/NWC funded 
National Centre for Groundwater 
Research and Training, and the 
Cotton Catchment Communities 
CRC (2010 to 2012).  

 The Victorian launch of the 
book was held at the office of 
the North East Catchment 
Management Authority, 
Wodonga, on May 2. The book 
was launched by Institute 
adjunct Dr John Williams who 
said the book was important 
because it documented a way 
forward at a time when 
Australians’ interest in the 
environment was in  decline.  

Managed Aquifer Recovery 
Workshop 

Photos by Andrea Rawluk 

Professor Allan Curtis acknowledges 
that his current involvement in 
research investigating Managed 
Aquifer Recovery (MAR) in farming 
landscapes in Australia could well be 
his most influential contribution to 
natural resource management.  

 “Long-term, the potential of MAR in 
farming landscapes is huge,” says 
Allan who leads the social research 
in the NCGRT (National Centre for 
Groundwater Research and 
Training) within the Integrating 
Socioeconomics, Policy and 
Decision Support Program. 

 “What we are trying to do is identify 
the science needed to provide 
informed advice to decision makers 
in industry and government. That‟s 
usually a lead time of two or three 
years. We may not have that amount 
of time.” 

To get the research questions 
around MAR in farming landscapes 
sorted out, Allan recently co-
convened a national workshop. 
Professor Tony Jakeman from ANU 

and A/Prof Bryce Kelly, from the 
University of NSW, who are also 
principal researchers in the NCGRT, 
were co-convenors.The invite-only 
workshop, held on April 26 and 27 at 
ANU in Canberra, was intentionally 
limited to 25 participants who 
represented the key science 
disciplines within the NCGRT. 
Representatives from the Murray 
Darling Basin Authority, the National 
Water Commission, the relevant 
Queensland, NSW and Victorian 
government departments and the 
farming industry also attended. 

 “We were not trying to include all 
stakeholders,” says Allan. “The focus 
of this workshop was on bringing the 
research capacity across a range of 
disciplines within the NCGRT 
together, setting a research agenda, 
and then identifying the steps to 
accomplish that.  

“We‟ve been working away at this 
idea [MAR in farming landscapes] for 
about 18 months as we see it as a 
major opportunity for improved 
management of surface and ground 
water. But it‟s largely unproven 
technology in farming landscapes. 
There is a range of options you 
could apply; and there are potential 
benefits for the environment as well 
as social and economic benefits.  

“The options need to be assessed 
and the potential impacts need to be 
explored within particular contexts.” 

(Left to right) Chris McAuley (DSE, 
Victoria), Prof Tony Jakeman (ANU) , 
Adam Sluggett (MDBA) and Prof Allan 
Curtis (ILWS) at the workshop 

Research within the NCGRT 
investigating the potential of MAR in 
farming landscapes is already 
underway with two PhD students 
working on different aspects of this 
topic.  Andrea Rawluk, who is based 
at CSUs Albury-Wodonga campus 
started her PhD last year.  Andrea is 
looking at the governance issues 
around MAR. Another PhD student 
is based at ANU and is examining 
the technical options for MAR in 
farming landscapes. (cont next 
page) 
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MAR is related to ASR (Aquifer 
Storage and Recovery). “ASR is 
where you pump water into an 
aquifer and then pump it back up 
again when you need it,” explains 
Allan. “That‟s relatively common in 
Australia in urban or peri-urban 
contexts, particularly with the reuse 
of treated sewage or waste water 
from industry. What the NCGRT 
workshop participants were 
considering is something very 
different in that our focus was on 
MAR in farming landscapes at a 
large scale.” 

Some of the ways that MAR could 
be implemented in farming 
landscapes include: 

 replacing surface storage of 
irrigation water with storage in 
depleted aquifers, particularly if 
those opportunities occur close 
to irrigation districts. “A possible 
benefit is that instead of storing 
water at the top of the 
catchment in big dams where 
you get lots of evaporation and 
interrupt the seasonal flow of 
rivers, the water can be run 
down to the irrigation districts 
under a more natural flow 
regime and stored there where 
in many cases aquifers are 
depleted and there is storage 
capacity,” says Allan. 

 

 reconnecting rivers and their 
flood plains by removing levees 
(except around towns) with the 
idea that the water will run over 
large areas and naturally 
recharge depleted aquifers. 
“That recharge could be 
enhanced by putting large 
holes into the ground, like a 
colander; having small check 
banks to impound the water 
and hold it back to enhance 
infiltration; or porous gravel 
beds in pre-existing  river beds 
could be uncovered to let the 
water infiltrate,” says Allan.  

 

 storing water purchased or 
allocated to the environment 
over a number years to ensure 
that the maximum benefits of 
that water are obtained. For 
example, as dams fill during the 
current wet cycle in the Basin, 
environmental water held in 
those storages may be “spilled” 
without accomplishing key 
environmental objectives. It 
may be possible to hold 

environmental water for long 
periods in depleted aquifers. 

 

 purchasing unused irrigation 
water and storing it in depleted 
aquifers before recovering that 
water and using it for food 
production. 

Allan says: “The NCGRT team is 
particularly attracted to the idea of 
using large flood events to enable 
recharge of depleted aquifers.  The 
focus on large flood events is in part 
an acknowledgement that most of 
the medium and small floods, 
especially in the Murray system, are 
already captured in dams.  

“MAR using large floods may 
provide the impetus for changes that 
improve connectivity between rivers 
and their floodplains and restore 
depleted aquifers to a stage where 
connectivity between  groundwater 
and surface water is also restored.  
During droughts and as a changing 
climate dries out the southern part of 
the Murray-Darling Basin, that 
connectivity between groundwater 
and streams is likely to be more 
important in terms of maintaining 
basic ecological functions in rivers.” 

Current reality 

He  emphasises that: “The current 
reality is that flood water cannot be 
accessed outside of existing 
entitlements. “At this stage the 
scientists are not sure that MAR can 
restore depleted aquifers to the 
extent that connectivity between 
groundwater and streams is 
restored. That is part of the research 
required. We think that the potential 
benefits of restoring flood plain and 
river and groundwater and surface 
water connectivity are likely to 
outweigh any impacts of storing 
some of the large volumes of water 
associated with large flood events.   
But we‟re not sure about any of that. 
It all has to be modelled and tested.” 

The workshop examined the 
opportunity for MAR in farming 
landscapes by considering where 
water might be sourced; the capacity 
to store water in aquifers; the extent 
and type of demand for this 
technology; the environmental 
benefits, costs and risk associated; 
and  the socio-economic benefits 
and costs.  

Dr Andrew Stone, CEO of the non-
profit, American Groundwater 
Association, was the keynote 
speaker. Participants also listened to 
and discussed presentations by a 
range of disciplinary experts before 
working in smaller groups to explore 
the opportunity for MAR in specific 
farming contexts in Queensland and 
Victoria. 

“There‟s a really big issue here 
because at the moment, except in 
South Australia, if you drop water 
into the ground for MAR you‟ve got 
no guarantee that you will own it 
when you want to pull it back out 
again,” says Allan. “However you 
can do it with carry-over irrigation 
water. For example if you are in 
NSW, and you don‟t use all your 
irrigation allocation you can store 
some of that water underground for 
a limited period of time if you are 
also a ground water irrigator. These 
are some issues that need to be 
sorted out and were discussed at the 
workshop.” 

He says Australians need to 
acknowledge the realities of a highly 
variable climate and develop policies 
and approaches to water 
management to reflect that.“ We 
need to think in 10 to 30 year time- 
frames and that‟s what we are 
talking about with the opportunity for 
MAR in farming landscapes where 
that might be based on using water 
from large floods, for example,” he 
says.  

“You mightn‟t have a large flood for 
10 years, but you‟ve got to be 
prepared for it. You need to have the 
infrastructure and the institutional 
arrangements in place.  

“You also need to proceed with 
some caution, particularly in an 
emotionally-charged area such as 
water reform. While there is the 
potential for MAR to provide a buffer 
for irrigators during droughts, that 
commitment should not be open-
ended.  

 

(Above) Workshop wrap-up session  
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“There would need to be carefully 
crafted and strictly enforced rules 
supporting such an option. For 
example, there might be thresholds 
in place beyond which irrigators can 
no longer access groundwater. That 
could occur if an aquifer was being 
depleted to a level that would impair 
connectivity between groundwater 
and surface water.   

“Ground water can provide a buffer 
but it‟s not a „magic pudding‟. There 
is no additional water. We just have 
to make the best use of the water we 
have.” 

Profile 

Dr Joanne Millar 

 (Above) Dr Joanne Millar with research 
colleagues from the Faculty of Fisheries 
and Marine Sciences, Hasanuddin 
University, Makassar, Indonesia 

It took more than 25 years but Dr 
Joanne Millar, a social scientist with 
the University‟s School of 
Environmental Science at Albury, 
has finally found herself working with 
rural people in developing countries, 
something she has wanted to do 
since she was 15 years of age after 
a school trip to Papua New Guinea. 

“That trip really got me interested in 
people‟s lives in developing 
countries which were very traditional 
and seemingly sustainable,” recalls 
Jo.  “I was fascinated by the fact that 
these people had lived like this for 
centuries. I can remember telling my 
mother after that trip that I wanted to 
work in developing countries, partly 
because I wanted to help them 
because I could see there was a 
certain level of poverty but also 
because I wanted to learn more 
about traditional subsistence 
agriculture.” 

During her agricultural science 
studies at Melbourne University, Jo 
travelled to Nepal and India, and 
after finishing her degree in 1982 
applied to do voluntary work 
overseas. But after discovering she 

needed five years of work 
experience first, she got a job with 
the Victorian Department of 
Agriculture as a beef cattle extension 
officer based in Wodonga for three 
years. 

Her next job with the department 
was working with Landcare groups 
throughout North East Victoria, 
specifically on perennial pasture 
improvement as a way of controlling 
salinity, erosion and improving 
productivity. “That led to my doing 
my PhD on „The role of farmer 
knowledge in developing temperate 
pasture and grazing systems.‟ 

 “Throughout this period, in the back 
of mind, was still this idea that I 
wanted to work overseas. But 
because I had two young children, I 
didn‟t take any action until I finished 
my PhD. I began applying for 
consultancy work overseas. 
However I again ran into the problem 
of not having experience working 
overseas.” 

So, in 1998, Jo went to work for the 
Queensland Parks and Wildlife 
Service as the manager of a state-
wide program on nature 
conservation on farms, managing a 
network of 30 extension officers. In 
2002 she returned to CSU to take up 
an academic lecturing position. 

Work overseas 

 “It was at that point, finally, that the 
opportunity to work overseas came 
about,” says Jo. She found out about 
an AusAid project in Laos to do with 
forages and livestock systems. After 
contacting them, Jo discovered they 
needed someone with social science 
skills to do evaluation work, so 
ended up spending two months as a 
consultant in Laos evaluating the 
project. That set the wheels in 
motion and Jo has continued to be 
involved in various research projects 
in developing countries overseas 
ever since.  

“It‟s been just so rewarding, to 
discover at an early age that you 
have a passion for something and 
then to be able to realise that 
dream,” says Jo. 

Since 2002 she has had a series of 
research projects in Laos and 
Indonesia and has also run training 
courses for extension officers with 
Institute adjunct Dr Digby Race in 
those two countries and Papua New 

Guinea. Jo‟s first project, funded by 
the Australian Centre for 
International Research (ACIAR) in 
Laos, evaluated livestock extension 
activities and impacts of working with 
small holder farmers to increase 
their income.  

(Above) Working with Hmong 
communities and livestock extension 
staff in the uplands of Laos 

This led to collaborating with 
veterinary scientists from the 
University of Sydney from 2007 to 
2011 to research movement of 
poultry and pigs in Eastern 
Indonesia in terms of spreading 
avian flu and classical swine fever. 
“My role was to help social scientists 
in Indonesia design surveys of 
formal markets, informal smuggling, 
and villagers,” says Jo. 

That project led to another again in 
Indonesia, but this time in the fish 
industry, looking at controlling white 
spot virus in shrimp. “They wanted 
someone to advise on how to 
establish farmer groups so the 
disease could be controlled in a 
collaborative way,” says Jo who 
worked with farmers in Java and 
South Sulawesi.  

“However, we found from the shrimp 
project is that it is very costly and 
difficult to control the disease so a lot 
of farmers are giving up on shrimp,” 
says Jo. “What we are looking at 
now are easier alternatives like two 
types of fish, (tilapia and grouper); 
swimming crabs; and lobster which 
can be highly lucrative.” 

Farmers are trialling these different 
species in Aceh (Sumatra), South 
Sulawesi and Lombok. “Again I‟m 
advising on how to work closely with 
the farmers and also evaluating the 
socio-economic impacts in 
conjunction with social scientists 
from two Indonesian universities,” 
says Jo. 

(cont next page) 
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(Above)Learning from farmers: training 
aquaculture researchers to evaluate 
social impacts of their work. 

Just when Jo had thought her work 
in Laos was finished, she was asked 
to help out a fish project with NSW 
Industries & Investment. ”What they 
are doing is establishing fish-ways to 
help the fish get from the Mekong 
back to wetland areas to breed. 
Currently what is stopping them are 
irrigation weirs put up in the 1960s 
as in Australia.” 

Jo‟s role is to help with an annual 
survey of villagers around the 
wetlands to find out how they fish, 
how much they are catching and 
whether they see any changes in the 
migration of fish over the next three 
years. 

Jo is also the leader of the Institute‟s 
Improving Rural Livelihoods and 
Environments in Developing 
Countries Strategic Research Area. 

“I became aware that I wasn‟t the 
only one in the Institute working in 
developing countries and that there 
were at least half a dozen 
academics across business, 
agriculture and environmental 
sciences working in this area,” she 
says. 

Jo (along with Digby Race) has also 
been responsible for helping attract 
post-graduate students from 
developing countries to study with 
CSU in Australia. Initially they came 
on ACIAR funded scholarships 
associated with Digby and Jo‟s 
ACIAR projects but in recent years 
they have been approached directly 
and consequently Jo is now 
supervising seven PhD students, 
four of whom are international. 

Her words of advice in this regard 
are: “If you are going to take on 
international students you need to 
make them feel welcome, help them 
settle in, get to know them 
personally and their families. That 
really helps them to feel at home and 
more likely to settle into study 
better…we are building their 

capacity to make a difference when  
they go back home as most work in 
government or community 
organisations.”  

(Above) Some of the Institute’s 
international students with their families 
at Jo’s home. 

Jo also took on the role of Associate 
Director of the Institute earlier this 
year.  “I was looking for an 
opportunity to take on a more senior 
leadership role within the Institute,” 
she says. “ I am keen to see more 
younger researchers coming up the 
ranks… we have  no problems in 
getting Phd students  but we need 
more people to do research if we 
want the Institute to stay as vibrant 
and productive as it is.” 

SRA Updates 
By Dr Helen Masterman-Smith 

Due to a number of staff changes, 
the former Innovative Perspectives 
on Energy SRA is in the process of 
transforming into the Environmental 
Justice and Governance for Social 
Change SRA. 

 Accordingly, the aims of the SRA 
are being re-orientated to focus on 
advancing policy, community and 
scholarly understandings about the 
social dimensions of environmental 
sustainability.  It is proposed that 
particular attention will be given to 
the following topics: 

 Environmental challenges and 
opportunities associated with 
multi-level governance 
frameworks (regional, national, 
international) and competing 
policy priorities;   

 Social drivers and 
consequences of environmental 
initiatives and actions, from the 
local to the global; 

 Social dynamics and policy 
approaches underpinning 
environmental justice and 
equity issues; and 

 Diverse histories, cultures and 
knowledges through which 

social groups understand, 
manage and interact with 
environments. 

The former emphasis on transport 
and energy issues will be retained in 
the substantive topics covered by 
the SRA around these themes. 
These will also include: biodiversity, 
conservation, climate change, food, 
water, agriculture, housing, work, 
and social, community, education 
and health services. 

 The SRA is co-convened by Dr 
Helen Masterman-Smith and A/P 
Vaughan Higgins.  Any colleagues 
interested in participating in this SRA 
should contact the convenors 
directly for more information. 

Adjunct News 

A/Prof Ian Gray 

Ian Gray presented a seminar: 'What 
aspects of the history of rural 
Australia created the conditions 
which make railway localisation 
more or less difficult to implement?‟ 
at the University of York‟s (UK) 
Institute for Railway Studies and 
Transport History on Feb 14. He also 
met with the Association of 
Community Rail Partnerships in the 
UK, and the [Vancouver] Island 
Corridor Foundation and the 
Saskatchewan Government‟s Rail 
Services Branch in Canada. In 
conjunction with the Lachlan 
Regional Transport Committee, Ian 
is working on a „Handbook for 
Railway Revival‟. He is also assisting 
some local councils in western New 
South Wales to have regional rail 
services reinstated and recently 
made a submission to the IPART 
Review of Access Pricing for the 
NSW Grain Line Network. 

Professor Kathleen Bowmer 

 

Prof Kath Bowmer is featured in a new 
b0ook, Heores of Australian Science. 

It‟s not every day that you get 
recognised as a “Hero of Australian 
Science”. 
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But Institute adjunct Professor 
Kathleen Bowmer has found herself 
with that title in a new series of 
educational books aimed at primary 
school children. 

Kath joins three other prominent 
names in Australian science, Tim 
Flannery, David Lindenmayer, and 
John  Church,  in the book by Jane 
Fitzpatrick on Environmental 
Science in the new series, “Heroes 
of Australian Science” published by 
Macmillan Education Australia for 
upper primary level schoolchildren. 

Kath, who is an Adjunct Professor of 
Water Policy with CSU‟s  School of 
Agricultural and Wine Sciences,  has 
been recognised for her work in 
improving the management of water 
flows through inland rivers to 
improve water quality, particularly in 
the Murray-Darling Basin. Her work 
was particularly important in 
addressing the „blue-green algae‟ 
scares in the Darling River during 
the 1990s, and in developing  one of 
Australia‟s first water sharing plans,  
for  the Murrumbidgee River in the  
2002.  

“The books have been written to 
encourage children to take an 
interest in science,” says Kath. “I 
was a bit embarrassed by being 
included the book, and slightly 
astounded when I saw that the other 
three scientists featured in the book 
included former Australian of the 
Year and leading environmentalist 
Professor Tim Flannery.”  

However , when she began working 
for CSIRO in 1970, Kath was the 
only female scientist in the Griffith 
laboratory. She was awarded an 
Australian Museum Eureka Prize in 
1995, and is a former CSU Deputy 
Vice Chancellor. Since 2004 she has 
been a Professor of Water Policy at 
CSU, moving to adjunct status in 
January this year. 

The book focuses mainly on Kath‟s 
achievements earlier in her career 
as in more recent years she has 
concentrated on “helping put water 
science in water policy and 
planning”.   She was a member of 
the board of State Water (NSW) for 
seven years until last November  
and has recently co-published  two  
papers  and a Waterlines  report on 
collaborative water planning and 
tools to support public participation 
with colleagues from Griffith  
University.   

At 67 years of age, Kath may well 
consider herself „retired‟ , but like a 
number of  academics at her stage 
of life, still finds herself revising 
subjects (Water Policy and 
Management for the School of 
Agriculture and Wine Sciences) ,  
writing papers, examining PhD  
theses, reviewing journal articles, 
attending conferences and being 
invited to speak in her areas of 
expertise. 

New monograph 

Recently the E.H. Graham Centre 
has published a monograph written 
by Kath on “Water Resource 
Protection in Australia: Water Quality 
and Quantity as a Feature of 
Agricultural Land Management 
Systems.” The second in a series of 
monographs, Kath describes it as a 
“major review of the subject area” 
which she has worked on over the 
past three years. 

The monograph presents a 
framework for setting policy and 
planning priorities to protect water 
quantity and quality; compares the 
role of stubble farming systems with 
other management methods; and 
explores the links between adoption 
of stubble farming systems and 
trends in river health.  

It provides  insights into the impacts 
of agricultural practices on river 
health, which will influence policy 
and investment priorities to protect 
Australian water resources from the 
potential impacts of agriculture. Part 
of the monograph , which describes  
the links between land use and river 
health , has been  published in the 
Journal of Hydrology. 

Kath was also co-supervisor of PhD 
student (and now post-doc) Anna 
Lukasiewicz. Their conference  
paper,  Lukasiewicz, A., Bowmer, K.  
H., Davidson, P.,  and Syme, G. 
(2012) „Contested knowledge: 
government and landholders 
perceptions of climate change and 
water reform‟, was accepted and 
presented at the Practical 
Responses to Climate Change 
National Conference,  held in 
Canberra,   1-3  May 2012.  There 
will be two other conference papers, 
from this PhD, presented later this 
year. 

 Kath has also been invited  to take 
part in a workshop  on agriculture 

and  water ethics in the Murray-
Darling Basin  to be hosted by the  
Centre for Applied Philosophy and 
Public Ethics and the Graham 
Centre  in June,  and will be  
addressing  the Murray-Darling 
Basin Association on  implications of 
the draft Murray-Darling Basin Plan 
to local government in Wagga,  May 
18. 

Post-graduates 

Maggie Watson 

 

(Above) Maggie Watson with a tern chick 
at The Nobbies. Pic by Dave Watson 

For most of us, when you mention 
ticks and lice, you think of them as 
those little nasty parasitic creatures 
that feed on the blood or other bits of 
their hosts. 

Well ticks and lice may well be small 
and be parasites, but for researcher 
Maggie Watson they are anything 
but nasty. Maggie, who recently 
submitted her PhD on the “Effects of 
parasites on the Crested Tern 
Thalasseus bergii”,  talks  
enthusiastically about the true colors 
of these creatures when viewed 
under the microscope. 

 “I‟ve got some gorgeous 
photographs of lice,” says Maggie 
who took the photographs with a 
special camera from CSUs School of 
Animal & Veterinary Sciences. 
“There‟s one that‟s crisp white with 
chocolaty reddy brown. I‟m just 
fascinated by them.” 

 Maggie began her PhD in 2007 as 
an ILWS scholarship recipient.  
Originally from the U.S. she did her 
Bachelor of Zoology at the University 
of Missouri in Columbia, which is 
where she became interested in 
reproductive aspects of mammals 
and worked with other researchers 
on frogs and insects. (cont next 
page) 
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She did her Masters at the University 
of Massachusetts, Boston where she 
studied post-fledgling parental care 
of the Roseate Tern Sterna dougallii. 

“For my PhD I wanted to look at the 
real effects of parasites on a wild, 
free-living bird, not one that was 
caged or domesticated,” says 
Maggie. She chose a seabird, the 
Crested Tern, as she was familiar 
with its biology, and there were two 
colonies suitable for her field studies 
- one at The Nobbies, Philip Island in 
Victoria, which has a very large 
colony of crested terns, about 5000 
pairs and the other on Montague 
Island, off the NSW south coast, that 
has about 1600 pairs. The Crested 
Tern is a widespread bird found from 
South Africa, around the Indian 
Ocean to the central Pacific and 
Australia. 

As part of her initial reconnaissance 
Maggie checked out what parasites 
the terns had and how much sharing 
of parasites there was between other 
species such as Little Penguins, 
Shearwaters, Silver Gulls and 
lizards. After doing a literature 
review to find out what studies had 
already been done on parasites, 
Maggie did a meta-analysis (a 
statistical technique commonly used 
in the biomedical sciences) on 43 
studies on free-ranging animals (37 
birds, 6 mammals) where 
manipulative experiments 
(removal/addition of parasites) had 
been done.  

From that, she came up with the 
hypothesis that parasites should 
cause a major effect on growth, 
mortality and a variety of other 
parameters in wild populations. “But 
there was a huge bias in the meta-
analysis because 72% of the bird 
studies had been done on 
passerines. Passerines are a single 
order out of the approximately 39 
orders of birds recognised today,” 
says Maggie who went on to conduct 
a removal experiment on Crested 
Terns at The Nobbies. 

When the chicks were very young 
(just hatched up to 5 days old), she 
banded and medicated 388 chicks. 
Those that had an odd-numbered 
band were medicated with 
Ivermectin  (which kills parasites), 
those with an even-numbered band, 
the control group,  were un-
medicated. Going back every day 
until the chicks were close to 
fledgling, she was able to “recover” 

and do various measurements on 
263 of them. The measurements 
included body mass and weight, 
growth parameters like leg bone 
length and bill and skull growth, and 
blood tests for white blood cell 
counts. In doing so Maggie was 
using both veterinary techniques (for 
the blood work) and ecological 
techniques (for the morphological 
work). 

“I was trying to bring the two 
together to try and get a fuller picture 
of what really was going on,” says 
Maggie.  (This integrated aspect to 
her research was reflected in her 
PhD supervisors -  A/Prof Shane 
Raidal, CSU School of Animal & 
Veterinary Sciences, Dr Tiggy Grillo, 
Projects Coordinator, Australian 
Wildlife Health Network, and Prof 
Nick Klomp, Dean, CSU Faculty of 
Science.) 

Surprising results 

Maggie admits the results from the 
experiment were surprising. “The 
results showed that there was 
virtually no difference between those 
birds which had parasites and those 
who didn‟t, using the traditional 
morphometric measure,” she says. 
“The only difference, in all the 
measurements I did was that the 
total white blood cell counts were 
higher in those birds that had 
parasites. This was completely 
contradictory to my expectations.  

“You would expect there to be huge 
effects on these birds but there 
weren‟t. The only physical effect I 
found was a very slight difference in 
the tail feather length. Those 
individuals that were parasitised 
were more asymmetrical than 
unparasitised individuals. Also, when 
I compared the birds I had looked at 
as part of my reconnaissance in my 
first year to those I did the 
experiment on, I found some 
differences that could only be a 
product of food supply. Parasites 
only cause effects in those years 
with bad food supply.  

“The parasites aren‟t the bad guys. 
They don‟t want to harm their host 
enough to make it die. The next step 
for me is to compare passerines and 
other birds. At this stage I‟m looking 
at the life-span of the host and how 
that might influence the parasite‟s 
evolutionary strategy.” 

 

Tern colony at the Nobbies. Pic by 
Maggie Watson 

 

Maggie weighing a chick at The Nobbies. 
Pic by Dave Watson 

As Maggie explains, the terns she is 
studying live for 30 odd years 
compared to most passerines which 
have a life span of less than five 
years. “For a bird with a short life 
span I am suggesting that parasites 
have evolved to be a bit more „bad‟ 
or harder on their host because they 
have less time to punch out as many 
generations as they can and to try 
and find a new host when theirs 
dies,” says Maggie. “If you‟ve got a 
long-lived host it doesn‟t pay at all to 
kill it off. No one has looked at the 
life-span of the host to see what 
difference that makes.” 

After conducting her removal 
experiment, Maggie went to the tern 
colony on Montague Island to look at 
the development of the immune 
system in very young chicks. 
“Another idea I had at the time was 
about  the possible benefits of 
having parasites, because if you 
don‟t have parasites, your immune 
system doesn‟t get primed, and 
there are potential issues later on,” 
she says.  

“There is a window of opportunity 
with the immune system where you 
can „teach‟ the cells how to deal with 
things. In birds they have an organ 
called the bursa of Fabricius which is 
only there when the chicks are 
young. It is located in the cloaca, 
and it is where some of the white 
blood cells migrate from the liver to 
go and learn how to produce 
particular anti-bodies. 
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“The same process occurs in 
mammals, but in the bone marrow 
instead.” 

 

Adult and chick at the Montague Island 
colony. Pic by  Maggie Watson 

On Montague Island Maggie took a 
blood sample from chicks which 
were still in their eggs (when the 
eggs were „pipped‟ she would 
carefully draw the head out) in an 
effort to determine when the white 
blood cells activated.  She banded 
about 70 chicks after they hatched 
and then monitored them for the first 
15 days of life. What she found was 
there was a huge spike in the 
number of white blood cells in the 
hours before hatching. They then 
dropped right down before slowly 
working their way back up to adult 
levels. 

“Their immune system was priming 
faster than the only other bird where 
this work has been done before-- 
chickens,” says Maggie. “Chicken‟s 
priming appears to happens 
between four and six weeks of age 
but with my data on terns, it probably 
happens between two and three 
weeks of age. That difference could 
be because they are a colonial 
species which naturally live together 
in huge numbers and therefore have 
to deal with all sorts of diseases and 
parasites. They have to come out of 
the egg  ready to go.”  

The last stage of her research was 
to identify the parasites, which she 
collected the last time she handled 
the tern chicks from The Nobbies 
and Montague Island. She also 
collected ticks and lice from gulls at 
the two sites as the gulls interact 
with the terns as well as from 
shearwaters, penguins and lizards. 
She then took her samples to the Te 
Papa Museum in Wellington, New 
Zealand where “the lice guru of the 
whole wide world works”. There she 
learnt the necessary identification 
techniques to identify the three 
species of lice that live on the terns, 

the three different species that live 
on gulls, and two species of ticks 
that live on the terns. “We expected 
four species of lice but only found 
three,” she explains. “There was an 
extra one collected by John Gould in 
1837,  but it‟s never been seen 
since.”  

Maggie found, of all the samples she 
took, only one incidence of one 
louse living on the wrong species of 
bird, and, as she says, surprisingly, 
only one incidence of a tick living on 
a gull. 

  

One of the louse species that infects 
crested terns Saemondsonia laticaudata. 
Pic by Maggie Watson 

“The ticks are targeting the terns 
which I think may be because the 
gulls don‟t huddle with the tern 
chicks, and they have thicker, 
denser plumage which I think the 
ticks have difficulty getting into,” 
says Maggie. “From an evolutionary 
point of view, these lice and even the 
ticks are highly evolved with their 
hosts. They go hand and glove.” 

After she has written up her 
conclusions in regards to the 
relationship between host life-span 
and their parasites, Maggie hopes 
her next research project will be 
looking at lice and how they choose 
which individual to inhabit. 

“There is some indication that some 
individuals are more genetically pre-
disposed to have parasites than 
others,” says Maggie who is looking 
to use, as her host species, Apostle 
birds, or what farmers commonly 
called „lousy jacks.” For that she 
hopes to tag the lice with micro-dots. 

“That‟s if I can find micro-dots small 
enough,” she says. 

 

Saideepa Kumar 

 

The first of 
the ILWS 
PhD 
scholarship 
recipients 
for 2012 to 
come on 
board is 
Saideepa 
Kumar.  

Deepa, as she likes to be called, 
started her PhD in April this year 
with supervisors Professor Allan 
Curtis (principal), Dr Emily Mendham 
and Dr Wendy Merritt, ANU. 

Her PhD will examine some, as yet 
to be determined, aspects of how 
key stakeholders develop condition 
targets for environmental assets and 
how those might be considered as 
part of environmental modelling that 
attempts to optimise outcomes from 
the application of environmental 
water. Deepa's research is part of a 
National Centre for Groundwater 
Research and Training (NCGRT) 
project examining the application of 
environmental water to wetlands in 
the Lachlan catchment.  

For Deepa, 36, this social science 
research project is the latest in a 
career path that has already covered 
commerce, information technology, 
corporate social responsibility, water 
resource management… 

Originally from the small town of 
Puttaparthi in southern India, Deepa 
did a Bachelor of Commerce at the 
University of Madras before working 
in IT (financial systems) in Baltimore 
and Idaho in the United States. In 
2001 she and her husband, who 
works in business, migrated to 
Australia. Deepa continued working 
in IT in Melbourne but around 2004 
started taking on management roles 
and, during a break between 
projects, became a member of her 
company‟s Corporate Social 
Responsibility Committee. 

“I found I enjoyed that more than my 
usual job,” says Deepa. “We looked 
at how the company could be more 
environmentally sustainable; how to 
support staff to take paid leave to 
work as a volunteer…all those kind 
of cool things and I decided I wanted 
to do that kind of thing full-time so 
decided to go back to university to 
requalify.” (cont next page) 
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In 2008 Deepa enrolled at 
Melbourne University to do her 
Masters of Environment. Her original 
focus was on corporate governance 
but after her first field trip to a water 
treatment plant decided to change 
direction and focus instead on water. 

“Also coming from a little town in 
India that is in a very dry area, and 
because of that it is very poor, I 
knew the value of water coming out 
of a tap,” says Deepa who went to 
full-time study in 2009. “And at the 
time Australia was in drought and 
there was so much of a focus in 
water I thought surely I can do 
something here and pass on that 
knowledge back on to India. So I 
switched to engineering and science 
subjects and had to really scale up.” 

Endeavor Award 

During her Masters, Deepa, as a 
recipient of the Prime Minister‟s 
Australia Asia Endeavor Award in 
2011, did a large research project on 
the conjunctive use of surface water 
and ground water in arid canal 
irrigated areas. Her case study was 
in India where she looked at 
improving livelihood opportunities, 
equity of distribution and also the 
long-term sustainability of 
groundwater and how surface and 
ground water could be used to 
achieve these objectives. 

The award also allowed her to work 
as an intern at the International 
Water Management Institute in 
Hyderabad, India until February this 
year.“But just as I was about to leave 
India there was a story on my 
research in an Indian newspaper 
and because of the amount of follow-
up interest I didn‟t leave India until 
April,” says Deepa who meanwhile 
had approached the NCGRT looking 
for a PhD scholarship. 

Deepa found herself drawn to the 
NCGRT‟s “Integrating 
Socioeconomics, Policy and 
Decision Support” Program and in 
particular the social science 
component which is led by Prof Allan 
Curtis. “I thought it would give me an 
angle [social science] that I don‟t 
have so far, and I‟ve changed course 
so many times now I think that has 
become my path,” laughs Deepa. 
“It‟s exciting because it keeps you 
stimulated, you don‟t get 
complacent, keeps you humble and 
you have to listen to people.” 

Mike Male 

Mike Male 
admits he 
knows “very 
little” about 
horses in 
general and 
even less 
about wild 
horses or 
brumbies, 
the subject 

of his PhD, but that doesn‟t faze him. 

“I only know what I‟ve researched so 
far,” says Mike, “but for me part of 
the reason why I chose to do this 
PhD was so I could increase my 
personal knowledge base. I believe 
approaching an unknown subject like 
this will be challenging but it will also 
afford me the opportunity to do so 
without any preconceived ideas. This 
approach has seen me go from 
freshwater ecology to plant 
pathology and now back to ecology.” 

Mike, who began his PhD with the 
School of Environmental Sciences in 
March this year, is looking at 
population densities, habitat use and 
environmental impacts of feral 
horses in the Australian Alps. His 
supervisors are ILWS members Dr 
Alison Matthews and Dr Remy 
Dehaan. 

Mike, who grew up on a “chook, 
choko and custard apple” farm at the 
Glasshouse Mountains, left school at 
15 to work on the family farm which 
he ended up managing. A massive 
bushfire in the mid 1990s wiped out 
much of the farm‟s infrastructure so 
Mike left to work in the construction 
industry. 

In his mid 20s he went back to high 
school to complete his senior 
certificate. A variety of jobs followed 
before he completed a Diploma in 
Horticulture at Brisbane Institute of 
TAFE.  He then set up his own 
business in Brisbane designing and 
installing balcony gardens. After a 
year of working for himself he 
enrolled in a Bachelor of Applied 
Science course at Queensland 
University of Technology in 2003. 

“I felt I was capable of doing more 
academically but I‟d never had the 
opportunity to do so,” says Mike of 
the decision to go to university. Mike 
went on to do his Honours majoring 
in ecology with a project on the 
feeding ecology of juvenile whiting 
based in Pumicestone Passage near 

Bribie Island. A short contract for 
QUT‟s Institute of Resource 
Sustainability to develop a weed 
management plan for a property 
bequeathed to the university 
followed. 

That gave him the finances to move 
his family (his wife Kerensa, and 
their three children Chelsea, who is 
now 20, Jamie, 16 and Emily, 11) to 
Tasmania where Mike had an 18 
month job in Hobart with the 
Department of Primary Industries, 
Parks, Water and Environment as an 
aquatic ecology technical officer 
working on the Tasmanian 
Environmental Flows Project. 

 The family then moved back to 
Queensland but this time up to 
Innisfail as Mike had a job with the 
Department of Primary Industries‟ 
Centre for Wet Tropics Agriculture. 
There he worked as an 
experimentalist in plant pathology 
researching various fungal diseases 
of tropical fruits and crops, mostly of 
papaya and bananas, for three years  
before moving down to 
Albury/Wodonga. 

Change & challenges 

“It wasn‟t in my immediate plans to 
do a PhD but it has always been in 
the back of my mind as something  I 
wanted to do,” says Mike. “I like 
change, opportunities and new 
challenges, which is why I‟ve gone 
from place to place and not been 
afraid to drag my family along, 
kicking and screaming.”  

So when the opportunity to do a PhD 
came up, he took it. “Another reason 
why we left  Innisfail was because 
we did not want to go through 
another Cyclone Yasi,” says Mike. “I 
sat it out in the laundry on a 
mattress, under a table, under a 
mattress...we didn‟t lose our roof but 
we were lucky,  it was just the 
aftermath of it all, the mess....” 

Mike says he also felt he was getting 
„boxed‟ into an agricultural science. 

“That‟s not where my passion lies,” 
says Mike. “And being 40 I felt I 
didn‟t want to leave it too much 
longer to find my way back to 
ecology.”  

For his research project Mike will be 
looking at the density and 
abundance of wild horses on the 
local scales. 
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Brumby on the Snowy Plain, Jindabyne, 
NSW 

The project has received $80,000 
funding over three years from the 
Australian Alps Liaison Committee, a 
committee in partnership with the 
government agencies responsible for 
managing the Australian Alps 
National Parks. 

“While we have a good tool for 
estimating the numbers and 
densities of horses in open areas on 
large scales using aerial surveys, 
there is a need for managers to be 
able to go into small areas, such as 
heavily wooded areas or individual 
river valleys where aerial surveys 
don‟t work, and estimate horse 
densities and numbers so they can 
make well-informed management 
decisions,” explains Mike. 

He says currently managers 
estimate the numbers of wild horses 
in the alpine areas based on aerial 
surveys of certain transects in the 
High Plains every three to four  
years.  

“But there are inherent biases with 
that, as the areas suitable for aerial 
surveys are not representative of the 
entire Alps region,” says  Mike. “No 
one can be completely certain what 
the numbers are.” 

He hopes to develop a model or tool 
using different proxies such as dung 
counts, camera mark and recapture, 
and trails for estimating horses 
numbers. Mike also plans on looking 
at habitat use with GPS tracking  “to 
determine the horses‟ home ranges 
for a start because that‟s not known 
and to identify which areas they 
frequent the most which may provide 
the managers with another tool to 
make decisions.” 

At this stage Mike hasn‟t decided on 
his field sites other than that they will 
be in NSW and Victoria. “Ideally I‟d 
like to have montane,   sub-alpine 
and alpine sites,” says Mike.  He 
also wants to look at the 
environmental impacts of the horses 
related back to the density 
information he collects. 

In terms of long term goals, Mike 
intends to continue to take up 
opportunities as they come 
along.“But ideally I‟ll never leave this 
place [CSU] because I like it here,” 
he says. 

 PhD News 

Welcome to more new PhD 
students. They include: 

Adrian Clements, who started in 
March, is supervised by Prof Max 

Finlayson and 
Dr Daryl 
Nielsen, Murray 
Darling 
Freshwater 
Research 
Centre. Adrian‟s 
project, which is 
being supported 

by NSW State Water and the 
Lachlan CMA  is „Ecological 
responses of aquatic vegetation to 
the environmental water regime 
developed for Lake Brewster.‟ 

Jamin Forbes 
who is 
supervised  
A/Prof Robyn 
Watts and 
Wayne 
Robinson.  His 
project is 
„Population 
dynamics and 

implications for management of a 
Murray cod and golden perch fishery 
in south-eastern Australia‟. He is 
currently employed by NSW Govt at 
the Narrandera Fisheries Centre as 
a Senior Fisheries Technician. His 
PhD project is linked to a project 
supported by NSW government. 

 Michelle Olivier, 
who is supervised by 
Dr Jonathon Howard 
from CSU and Brent 
Jacobs from the NSW 
Office of Environment 
& Heritage (OEH), is 
assessing the 

advantages of localisation as a 
strategy for sustainability and global 
carbon reduction. Michelle is a full-

time Distance Education student 
based in Byron Bay, working part-
time at the Richmond Valley Council 
as a Sustainability Officer. 

Erika Cross, who began her PhD in 
February, is supervised by A/Prof 
Ian Lunt, Prof Ben Wilson and Dr 
John Morgan (LaTrobe University). 

Her topic is 
„Effects of rainfall 
variability on 
population 
dynamics of long-
lived shrubs: a 
case study with 
Acacia 
pycnantha.‟ 

Karma Tenzing, who is from 
Bhutan, began his PhD in March. His 

supervisors are 
Dr Rosemary 
Black and Dr 
Joanne Millar. 
His topic is „Rural 
livelihood and 
environmental 
challenges for 

semi-nomadic yak herders in the 
Himalayas.‟ 

Kylie Singh  started her PhD in 
February with supervisors Dr Skye 
Wassens, A/Prof Robyn Watts and 
Bruce Chessman (NSW OEH). She 
is working on water requirements of 
freshwater turtles in the Murray-
Darling Basin with a focus on 
responses to environmental flows.  

Jol Ritchie, who 
is supervised by 
Dr Jonathon 
Howard and Brent 
Jacobs, NSW 
OEH, is looking to 
design and 

organise institutional conditions for 
successful regional-scale NRM 

governance. Jol is a full-time student 

studying by distance education. He is 

based on the Central Coast of NSW 

at Kincumber. 

PhD student Aaron Preston, who is 
supervised by Prof Max Finlayson, 
Dr Julia Howitt and Dr Greg Doran,  
is with the School of Agriculture and 
Wine Science. Aaron‟s project 
dovetails with that of another PhD 
student that Max is supervising, 
Janey Adams, who is looking at 
biodiversity in peatlands. Aaron 
commenced his PhD six months ago 
and is looking at carbon emissions 
from peatlands. 
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International student Binod Devkota 
from Nepal submitted his pHD on 
„Socio-economic outcomes of 
community forestry for rural 
communities in Nepal‟ in March. 
Binod is supervised by Dr Digby 
Race, Dr Joanne Millar & Dr Rik 
Thwaites. 

Sonia Graham (supervised by 
A/Prof Ian Gray, Dr Ingrid 
Muenstermann and Dr Tom 
Measham (CSIRO)) has had her 
PhD, which looked at ways farmers 
and State and local governments 
work together to control the weed, 
serrated tussock, approved.  In 
February she started a post-doc 
position at the University of 
Melbourne, looking at the social and 
equity dimensions of adaptation to 
sea-level rise. 

Visitors 

Professor Paul Roe 

 

(L to R) Jason Wilmmer, Dave Watson & 
Paul Roe 

Institute members, and in particular 
our ecologists, had the opportunity to 
learn of some of the exciting new 
ways of using technology to collect 
and analyse data when Prof Paul 
Roe, a computer scientist, visited the 
Albury campus in February. 

While here, Paul presented a 
seminar on „Towards Acoustic 
Biodiversity Monitoring‟ and had 
discussions with staff.  “My general 
interest is in e-Research,” says Paul 
who is from Queensland University 
of Technology. “It‟s about enabling 
new kinds of research, new kinds of 
science by using advanced IT and 
communication techniques.  This 
might involve high performance 
computing or large data sets coming 
from large instruments such as 
synchrotrons. Alternatively data may 
arise though many small devices 
such as voice recorders. Another 
important aspect of e-Research 
concerns collaboration and changes 
to the way academics work such as 

on-line publishing and public 
access.” 

Paul‟s particular interest is in how 
new IT tools including software can 
enable new kinds of research. “At 
the moment I‟m excited about 
acoustics,” he says. “The idea is you 
can get quite cheap acoustic 
recorders and other kinds of sensors 
which can be used to monitor the 
environment. I‟m interested in how 
you can scale biodiversity 
observations through acoustics. 

 “Currently biodiversity surveys are 
manual, expensive and limited in the 
data they can collect. Our goal is to 
give the ecologists new tools, which, 
if you like, gives them many more 
„eyes and ears‟ so they can collect 
more data, get more observations 
and „be‟ in several places at once.” 

He says by using these tools there is 
potential to collect data more easily 
from places that are remote, to 
record subtle changes, and to 
research species that are rare and 
cryptic. “One of the things we do is 
to keep a permanent record of 
everything we record,” says Paul 
who likens this acoustic collection to 
observatories used for astronomy. 
Some of the information we collect 
can be analysed, some can‟t yet 
…but we keep it so as to have a 
permanent record to use in the 
future.” 

Paul and his team of researchers 
have collected terabytes (the next 
measure after gigabytes) of data or 
„Nature‟s iTunes.‟ “We‟ve collected 
over a year‟s worth of sound 
recordings and it‟s growing rapidly,” 
says Paul whose team works on 
their own projects as well as with 
ecologists from other universities. 

“The question then is how do you 
analyse that data? We are able to 
use various data mining and signal 
processing approaches to try to 
recognise particular calls of 
particular species which is 
sometimes hard to do.” 

The team are looking at other 
approaches such as a citizens‟ 
approach where amateurs (such as  
birdwatchers) analyse the data. “But 
even once the sound has been 
analysed there remains the issue of 
interpretation: this isn‟t, yet, a 
standard ecological method,” says 
Paul. “How do you interpret it? We‟re 
working very closely with ecologists 
to work out what it actually means 

because you can‟t hear everything; 
the microphone may have only 
picked up some things...how does it 
really compare to a standard 
ecological survey?” 

Paul and his team have been 
working in this area for the past 
three years. He describes the 
response from ecologists as „very 
positive.‟ “It‟s a tool but it is never 
going to be a magic black box where 
you have a microphone one end and 
a species report or survey result 
printed out the other end.” says Paul.  
“It‟s a tool for ecologists, no different 
to a pair of binoculars. It just lets you 
see and hear more.” 

So far Paul and his team have 
worked with ecologists researching 
birds, frogs, mammals (koalas), and 
potentially various kinds of insects 
as well as invasive species such as 
Asian House Geckos and cane 
toads. “Sometimes we work with 
biologists targeting one specific 
species,” says Paul. “Other times, as 
my PhD student Jason Wilmmer is 
doing, we are using it as a more 
general measure of biodiversity. 

Prof Robert Mathiasen 

 

Robert Mathiasen with box mistletoe 

They may well be different species 
of trees with different species of 
mistletoes, but when visiting 
academic Professor Robert 
Mathiasen starts talking about the 
current US experience of wildfires in 
the Southwest, it‟s an all too familiar 
story for us here in Australia. 

Years of fire suppression has 
resulted in dense forests covering 
millions of acres with severe 
infestations of dwarf mistletoes 
exacerbating the problem of high 
fuel loads. “Smokey the Bear has 
done just too good a job,” says 
Robert who gave a seminar at the 
Albury/Wodonga campus on March 
28. “These days once a fire gets 
going the only thing that can stop it 
is rain or snow.” 
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Robert, a forest pathologist from 
Northern Arizona University, 
Flagstaff, Arizona, began working on 
mistletoes in 1974 under the 
mentorship of the late Frank 
Hawksworth, a research scientist 
with the US Forestry Service and 
leading authority on dwarf mistletoe. 

Initially he worked on different ways 
to manage dwarf mistletoes using 
silvicultural techniques but these 
days he is more interested in its 
ecology, interactions with different 
wildlife species (some of the most 
endangered species in the U.S. use 
dwarf mistletoe to nest and shelter 
in) and its inter-relationships with 
fire. 

“Fire in western United States is a 
major concern and the dwarf 
mistletoes increase the fire hazard,” 
says Robert. “Not only can they kill 
trees, they cause structures called 
„witches‟ brooms‟ on trees. These 
are dense masses of branches 
which are highly resinous and very 
flammable. Mistletoe tends to keep 
the lower branches of a tree alive 
and the trees don‟t self prune so 
when a fire comes through, the 
brooms act like fire ladders and the 
fire gets right up into the crowns of 
the trees…… 

 Dwarf mistletoes, as the name 
suggests, are small in size 
(especially compared to Australian 
mistletoes), ranging in size from a 
couple of centimetres to 25 cm.  

“They are a very important disease 
problem in the western United States 
as they parasitize all the important 
commercial timber species such as 
Ponderosa Pine and Western 
Hemlock,” says Robert. “They take 
all of their nutrition, their food 
(carbohydrates), water and minerals, 
from their host and over a number of 
years, trees become severely 
infected with hundreds and hundreds 
of infections on any particular tree.  

“Once trees become severely 
infected, they start having significant 
growth reductions so wood 
production is reduced. While the 
mistletoes can kill a tree directly 
what often happens is the mistletoe 
infections stress the tree to such an 
extent that insects and secondary 
pathogens kill it.” 

Robert is a colleague of the 
Institute‟s own mistletoe expert, 
A/Prof David Watson. The pair first 
met at a forestry canopy conference 

in Cairns more than 10 years ago 
and have since written two papers 
together. Robert and his wife, 
Carolyn, a recently retired Professor 
of Geography, are in Australia for 
two months. While here they are 
travelling around the countryside 
looking at mistletoes, birds, geology 
and our cultural geography.  

Robert says dwarf mistletoes were 
much more destructive than 
mistletoes found in Australia. “They 
belong to the Viscaceae family which 
you do have in Australia but are from 
the Arceuthobium genus which you 
don‟t have,” he says. “Most of 
Australia‟s mistletoes are what I call 
water and mineral parasites and are 
able to make a lot of their own food 
through photosynthesis. Dwarf 
mistletoes don‟t and historically are 
considered the most economically 
damaging forest disease in the 
western U.S.” 

Dr Chris Raymond 

Dr Chris Raymond from the 
University of South Australia visited 
Professor Allan Curtis and his 
research team, including Dr Emily 
Mendham and Dr Emily Sharp, from 
17-19 April to discuss research 
synergies and potential partnerships 
for projects in South Australia and 
Victoria.  During Dr Raymond‟s visit, 
Prof Curtis and his research team 
took him on a tour of northeast 
Victoria, with stops in Falls Creek, Mt 
Buffalo and the King Valley, to 
discuss the social context and 
challenges for NRM management 
and community-agency relationships 
in this area of the state.  
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Rosemary Black 
(eds):Demographic change in 
Australia’s rural landscapes: 
Implications for society and the 
environment. Springer and CSIRO 
Publishing). Published in the  
Journal of Population Research 
Volume 29, p117-118.  

Barney Foran  reviewed the book 
Urban Consumption edited by  
Peter Newton, CSIRO Publishing in  
Australian Policy Online December 
2011. 
http://apo.org.au/commentary/joining
-dots-over-consumption  

He also wrote a response in 
Quarterly Essay 45 (March 2012) to 
to Andrew Charlton‟s essay „Man 
Made World‟ in Quarterly Essay 44. 

New Grants 
Curtis, A. (2012-2014) Predicting 
the response of water quality and 
groundwater dependent 
ecosystems (GDE) to climate 
change and land management 
practises: an integrated modelling 
approach – NCGRT, University of 
Canberra Collaborative Research 
Networks and CSU, post-doc Emily 
Mendham. $180,000 

Finlayson, M &, Pittock, J. (2012 to 
January 2013). Identifying low risk 
climate change mitigation and 
adaptation in catchment 
management while avoiding 
unintended consequences. 
NCCARF, post-doc Anna 
Lukasiewicz, $100,000  

Finlayson, M. (2012) Adaptation 
pathways for aquatic plants under 
climate change: facilitating 
dispersal and management 
interventions. Australian Centre for 
Ecological Analysis and Synthesis 
(ACEAS), with Dr Daryl Neilsen, 
MDFRC, $50,000 

Finlayson, M. (2012-2015) 
Ecological responses of aquatic 
vegetation to the environmental 
water regime developed for Lake 
Brewster Lachlan CMA, State Water 
& CSU. PhD student, Adrian 
Clements. $90,000 

Other 

Prof Max Finlayson has been 
engaged to provide guidance for an 
Asia-Pacific Network for Global 
Change Research project  “Global 
Environmental Change and Human 
Health: Extreme Events and 
Urbanization in the APN Region .” 

Prof Allan Curtis will provide  
expert opinion for the Land & 
Environment Court in relation to a 
class action brought by groundwater 
irrigators in the Lower Murray and 
Lower Murrumbidgee against the 
NSW Minister responsible for the 
Water Management Act 2000.  
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