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Mother Nature possesses the pathogens that
threaten human health and also holds the cures
to illnesses in some of the most unlikely places.
In this edition of Origins science communicator
Leanne delves into the latest research
surrounding the benefits of crocodiles to itchy
skin and human ailments. She also learns how
the conservation of the mangrove forests of
Bangladesh is invariably linked to the future
survival of its people.
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Even though she is a long-time Territorian, Kate
remains wildly impressed with its landscape
and its people. She particularly enjoys capturing
the essence of people in photographic portraits.
In this edition, Kate turns her lens toward some
of CDU’s most interesting researchers.
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Associate Professor Terry Dunbar, Director of ACIKE.

In this edition of Origins, Richmond unveils the
ground-breaking Northern Territory Medical
Program and its implications for Indigenous
health futures. He also probes research into
forensic examination of musical manuscripts,
which has challenged the legacy of one of the
figureheads of classical music.

PENNY BAXTER
Freelance writer Penny Baxter joins the Origins
team again to uncover a mystery threatening
the lives of villagers in the jungles of TimorLeste. Penny also talks to a local education
revolutionary about how she is changing the
way disenchanted students feel about learning
to get them back in the classroom.

A FIELD OF
FIRSTS

AT CDU

T

he energy-rich oceans
to Australia’s north are
driving multi-billion-dollar
resource projects right across
the country’s Top End. The
oil and gas reserves under
the Arafura and Timor seas
alone are expected to produce
for decades and to deliver
boom conditions in the
Northern Territory.
But to succeed in the long
term the oil and gas industries
must be supported by
specialised education and
training that build and sustain
a highly skilled workforce.
Energy-related sectors have
an enormous appetite for
pioneering research, not
only to increase production
efficiencies, but also to protect
the sensitive environments
where drilling takes place.
As the only university in
the Northern Territory and
one of the few dual sector
universities in Australia,
Charles Darwin University
is at the centre of providing
education, training and
research to develop the oil
and gas operations. We
are also at the cutting edge
of marine research and
management through our
recently launched Research
Institute for the Environment
and Livelihoods.

Energy-related sectors
have an enormous
appetite for pioneering
research.

The international oil and
gas/resource companies
INPEX and Total have
committed $3 million to
establish the North Australian
Centre for Oil and Gas at
our Casuarina campus. This
edition of Origins carries an
interview with the young
Russian chemical engineer,
who is developing the oil and
gas hub at CDU. Dr Daria
Surovtseva speaks about her
research that will assist the
industries in their drive for
efficiency, as well as her plans
for developing solutions to
purify exhaust gas from
power stations.
We also showcase other
“firsts” for the university in
this edition. We take you into
the life of a medical student,
who reflects on his first year
in the Medical program that
is allowing the Territory to
grow its own doctors for the
first time.
Professor of Psychology
Kate Moore has extended
her research interests
to encompass how Baby
Boomers can make the
transition from work to
productive retirement,
an area that has
attracted surprisingly
little research
interest to date.

This edition will also
take you to the fertile
forests of Bangladesh,
where one of our PhD
candidates is undertaking
pioneering research
into the sustainability of
current practices in an
environmentally rich but
population dense part
of the country.
I hope you enjoy discovering
more about Australia’s most
northern university in the
following pages.
Professor Barney Glover
Vice-Chancellor
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SNAPSHOT
CONFUCIUS INSTITUTE
The NT Chief Minister, Mr Paul Henderson, and CDU ViceChancellor Professor Barney Glover have signed an historic
document that will open the way for a Confucius Institute to be
developed at Casuarina campus. The Institute is a partnership
between CDU and the Hainan and Anhui Normal universities
in China and will teach Chinese culture and language. The first
students are expected to enrol at the new institute in 2012.

KATHERINE LEADER
A leading trades and industry administrator has been appointed
Regional Education Leader of Katherine operations. In the role
Jillian Kennedy oversees the activities and functioning of the
Katherine Rural campus, Town Centre and Mataranka Station.
She was formerly the Education Program Manager with CDU’s
Trades Industry Division.

$8.4m PRECINCT OPENS
The Australian Minister for Higher Education, Senator Chris
Evans, has officially opened the $8.4 million sports and recreation
precinct and medical centre on Casuarina campus, providing firstrate services and facilities for students, staff and the public.

HISTORIAN LEADS FACULTY
A distinguished historian from New Zealand has joined CDU to
head the Faculty of Law, Education, Business and Arts (LEBA).
Professor Giselle Byrnes has taken up the role of Pro ViceChancellor of the faculty. She was formerly Pro Vice-Chancellor
(Postgraduate) at the University of Waikato in New Zealand,
where she also held the posts of Professor of History and
Director of the Public History Research Unit.

CHURCHILL FELLOWSHIP
An Early Childhood Lecturer and researcher has been awarded
a 2011 Churchill Fellowship for her innovative work to support
Indigenous educators in their training while they work with
young children in remote Australia. Christine Tayler’s e-learning
tool is visually orientated with a large component of story telling
that draws on family and community to appeal to the learning
styles of Indigenous people.

BELOW
Bachelor of Nursing students Tania
Bennett (left), Oscar Tshuma (second
from left), and (background from left)
Nichelle Duthie and Melissa Bingham
work with the sophisticated dummies.

RIEL UNITES

ENVIRONMENT,
ECONOMIC
DEVELOPMENT
The Research Institute for the Environment and Livelihoods
(RIEL) has been launched, bringing together world-class
expertise to ensure the Territory is well placed to benefit
from the resources boom while preserving its unique
environment.
It brings together and builds on the former School for
Environmental Research, the research-intensive elements
of the School for Environmental and Life Sciences, and the
Centre for Renewable Energy at CDU.
RIEL Director Professor Andrew Campbell
said there was a pressing need for knowledge
about the unique ecosystems of the north,
how they related to people’s livelihoods,
and how to manage those resources
in the face of growing development
pressures.
He said RIEL aimed to improve
understanding of the ecological
functions and processes of the NT’s
unique terrestrial, freshwater and
marine ecosystems, to inform decisions
about how best to manage natural
resources and respond to
development pressures.

RIGHT
RIEL Director Professor
Andrew Campbell.

READY FOR

THE REAL THING
State-of-the-art computercontrolled mannequins that can be
used to create almost any medical
crisis are preparing CDU nursing
students for real life emergencies.
Health Sciences Lecturer
Stephane Bouchoucha said the 21
mannequins located in the nursing
laboratories on Casuarina campus
enabled students to learn from
extremely realistic situations.
“These mannequins breathe, have
a heart rate and even cry,” he said.

“Using the technology we can create
real scenarios for students to use their
knowledge to assess the emergency
and provide the appropriate treatment
in a hospital ward, remote area or
in a community situation.
“With a remote control, we can
change the breathing rate of
the mannequins and even send
our high fidelity mannequin into
cardiac arrest so the students
can respond with CPR and
defibrillation,” he said.

SNAPSHOT
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AWARD CONFIRMS
QUALITY OF PROGRAM
A CDU course that assists first-year students to transition
successfully into higher education has been recognised as
one of Australia’s best university programs.
“The First-Year Experience” was one of six programs nationwide to
be recognised among the 2011 Awards for Programs that Enhance
Learning by the Australian Learning and Teaching Council.
Coordinated and delivered through the School of Academic
Language and Learning, the Common Unit Program has
established itself as an important and innovative approach to
promoting first-year students’ success in higher education.
It requires all undergraduate students to complete two units,
one focused on academic skill development and the other on
contextual and cultural knowledge.
The Common Units’ Theme Leader, Nicola Rolls, said the
program responded to a number of key considerations in
the 21st Century higher education climate, including
“globalised learning, student diversity, changing
literacies and technological advancement”.

ENGINEER WINS

NT ACCOLADE
The Head of the School of
Engineering and IT has
been recognised by industry,
government and his peers
as the Northern Territory’s
leading professional engineer.
Professor Friso de Boer
was named the Professional
Engineer of the Year at
the 2011 Engineering
Excellence Awards
Northern Division.
The award recognises his
significant contribution to
growing CDU’s engineering

student numbers from 40 in
2003 to almost 400 in 2011, and
his lecturing efforts at Bachelor
and Masters degree levels.
As chief visionary for
CDU’s engineering
discipline, Professor de
Boer has expanded course
offerings to include the
Diploma, Bachelor and
Masters of Engineering
across Civil, Electrical and
Electronics, and Mechanical
Engineering.

RIGHT
Kerry-Lynn Dixon celebrates
education and the 3000km
mark on her ride to
graduation.

RIGHT
Prime Minister Julia Gillard
at CDU for the opening of the
medical and pharmacy facilities.

PM OPENS
MEDICAL
FACILITIES
Prime Minister Julia Gillard has officially opened the medical and
pharmacy complex at CDU. The medical buildings now house the
Northern Territory’s first medial program, which
will enable the Territory to produce its own doctors.
The first stage of the $27.8 million Federal Government-funded
Northern Territory Medical Program and Allied Health Infrastructure
(Pharmacy) complex consists of five buildings, a CDU purposedesigned pharmacy teaching facility and a Flinders University
facility to train degree-accredited doctors for the NT.
Ms Gillard said that the opening represented a great day for those
who aspired to be a doctor in the NT and for its health system.
“This world class facility will provide opportunities for generations
of doctors to study medicine in the NT,” she said. “With 10 of the
24 students within the first intake Indigenous students, we are
witnessing a transformation of the health system in the NT,” she said.

Kerry-Lynn Dixon, like more than 500 other graduands, received her
degree at CDU’s mid-year graduation ceremonies. While the event
marked an extraordinary achievement for everyone, it held a special
significance for the 43-year-old.
The Bachelor of Arts and Bachelor of Teaching and Learning
graduate cycled a jaw-dropping 3850km from Geelong to Darwin in
29 days to receive her degree.

STUDENT MAKES
GRAD AFTER

4000km RIDE

Ms Dixon said her decision to undertake such a challenging task was
“logical”. “I was consumed with how I could make my graduation one of
the most significant moments of my life,” she said.
“Catching a plane to Darwin just didn’t do it for me. It had to be
bigger, much bigger.”
Ms Dixon said that another driving factor for her ride was to
raise awareness about the importance of education for everyone,
regardless of age or circumstance.
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RIGHT
Some of the multi-award-winning show
cattle attached to the Katherine Rural
campus are trained at Mataranka Station.

BELOW

BELOW

BELOW

Students relax over lunch
before another training
session on the Station.

Bachelor of
Humanitarian Studies
student Kate Hudspith.

Setting off
for a group
training ride.

S

ome 350 kilometres
south-east of Darwin, seven
CDU humanitarian studies
students leave the creature
comforts of city living to tackle
Mataranka Station’s rugged
outback environment.
They are a part of the
two-week intensive Remote
Logistical Disaster and
Humanitarian Training
course, which uses the
Station facilities to provide
higher education students
with direct experience in
international humanitarian
relief management.
Led by humanitarian
specialist Dan Baschiera, the
course is not for the fainthearted. Sleeping outdoors in
temperatures as low as four
degrees and proficiency with
all-terrain vehicles and horses
are all part of the experience.
While the humanitarian
students set up camp at the
Station several times a year,
it is also the site for CDU
vocational training programs
and often hosts the Katherine
Rural campus’ award-winning
show cattle.

TEXT AND IMAGES
Richmond Hodgson

BELOW
BELOW
W
BELOW
Humanitarian
Studies student
Christopher Wilson.

Lecturer in
Humanitarian
Studies Dan
Baschiera.
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TAKING THE BITE OUT OF

ITCHY
SKIN

TEXT
Leanne Coleman

IMAGES
Kate Freestone

T

he Australian saltwater
crocodile (Crocodylus porosus)
is not ordinarily associated
with giving comfort, but crocs
have long been recognised
as a traditional medicine in
treating a range of ailments
throughout the Americas
and Asia.
Animal-based medicines have
been used since 2900 BC in
Egypt. In fact, the earliest
recorded use was by the
ancient Egyptians, who used
crocodile dung as a form of
contraceptive.
In Brazil people have used
crocodiles to treat influenza,
thrombosis and diarrhoea,
along with more complicated
conditions such as leprosy,
osteoporosis and rheumatism.
In China the legend dictates
that whoever eats the meat
of an animal takes on some
of the animal’s qualities. As
a result, the crocodile, which
has very strong lungs, has
been used to treat asthma and
respiratory disease.
Now, for the first time,
Charles Darwin University
Bachelor of Pharmacy (Hons)
student Matilda Ramsey
hopes to uncover the unique
ingredients in crocodile fat
that are thought to contain
anecdotal inflammatory and
anti-microbial properties.

If there is anti-inflammatory
activity, we might be
on to something.

With 60 per cent of the
world’s medical drugs
originating from natural
sources, Matilda said she
believed there was more to
crocodile fat than met the eye.

9
ORIGINS

RIGHT TOP
Matilda Ramsey hopes to
discover the therapeutic
value of pure crocodile oil.

RIGHT LOWER
Once extracted, the
crocodile oil is tested
for anti-microbial and
anti-inflammatory properties.

MATILDA RAMSEY is delving deeply
through the tough epidermis to the inner
layers of a prehistoric killer to harness its
medicinal properties.
“Studies into flora and fauna
used around the world in
traditional medicine to treat
inflammatory conditions
have supported their use
and we hope that this also
applies to crocodiles,” she
said.
Until now crocodile fat has
not been studied in any great
depth, although its blood
has been shown to contain
antibacterial properties.
“There is a paucity of
literature on the uses of
crocodiles in traditional
medicine in Australia, but
hard scientific evidence as to
the value of these properties
is hard to find,” she said.
“More is known about the
antimicrobial actions of
crocodile and alligator blood
than about the fat. Extracts
of the serum have shown
anti-bacterial activity against
a wide range of organisms.
We hope to identify the
chemical components and
determine the anti-microbial
and anti-inflammatory
activity of the estuarine
saltwater crocodile fat to
validate its therapeutic
value.”
Known for their scaly thick
armoured skin, rather than
therapeutic value, Matilda’s
research project could see
crocodiles help to sooth
serious skin conditions in
humans.
Eczema is an inflammatory
skin condition affecting up to
20 per cent of children and
three per cent of adults. It is

characterised by dry itching,
which places a high burden
on sufferers, carers and the
general community, and can
cost up to $3000 per patient
for treatment and care. Most
significantly, though, the
condition reduces the quality
of life for patients.
“Currently there is no cure
for eczema, only symptom
management,” Matilda
said. “The current standard
of treatment of tropical
corticosteroids brings with it
safety concerns. Its longterm use includes thinning of
the skin, depressed immune
system, delayed wound
healing and allergic contact
dermatitis redistribution.
“It is possible that if
crocodile oil is found to
possess anti-inflammatory
properties, it may be a useful
addition to current topical
treatments.”
Matilda has teamed up with
the iconic Crocodylus Park in
Darwin, which has offered to
supply the biological samples
so Matilda can extract and
test the purified crocodile oil.
“Once the oil is extracted
from the fat and purified,
we can test the structural
composition of the oil
and check for linoleic
acids, believed to have
antimicrobial properties,
which are required by the
body in its healing process.
If there is anti-inflammatory
activity, we might be on to
something.”

Matilda’s research may not
only assist by providing
another treatment for
inflammatory skin
conditions, but it could also
act as a pilot for further
studies into antimicrobial
and anti-inflammatory
activity and will utilise a
current crocodile by-product.
“From the current slaughter
rate of approximately 16,000
crocodiles per year, about
two to three tonnes of oil is
available for production,”
she said.
“The current Australian
crocodile market is worth
millions of dollars a year,
while the market value of
crocodile oil is unknown.”

Visit Crocodylus Park
W: www.crocodyluspark.com/

ANIMAL
OILS WORK
WONDERS
Crocodiles have been used
medicinally for centuries with
parts eaten, drunk and applied
locally, but theirs is not the only
animal oil to be used to counter
health problems.
An interest in the New Zealand
green-lipped mussel grew out
of Maori folklore that coastal
dwelling Maori, who regularly
consumed mussels as part of their
diet, were less likely to suffer
arthritic conditions than their
inland relatives. This led to the
lipid (fats) extraction from the
mussels as a natural treatment for
inflammation and arthritis.
The drug, Lyprinol, is a natural
anti-inflammatory product
produced from the green-lipped
mussel oil and generates sales
worth tens of millions of dollars
a year.
The emu industry began in 1990
selling meat, skins, feathers and
eggs, but after a major downturn
in demand the industry looked at
other ways to make money. The
oil was tested and found to have
anti-inflammatory properties. The
emu oil industry is now worth $50
million a year.
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For the first time in its history,
the Northern Territory has
begun growing its own
doctors. IAN LEE is
among the first group
of students to begin
the NT medical
program.

P

BELOW
Ian Lee is among the first intake
of students to the new medical
program that is being taught
exclusively in the Territory.

erched over a hospital
bed, Ian Lee studies an
intricate 12-lead electro
cardiogram. He is looking
for abnormal heart muscle
rhythms caused by damage
to conductive tissue and
electrolyte imbalances when
the heart muscle depolarises.
While these terms may not
be plain-speak for most, it is
the language that the firstyear Indigenous Bachelor of
Medicine, Bachelor of Surgery
student has had to make his
own.
Since enrolling into the
CDU-based Northern Territory
Medical Program (NTMP)
in late 2010, Ian has been
on a rollercoaster ride as
part of the inaugural intake
of students into the first
full medical program in the
Northern Territory.
A partnership between CDU
and Flinders University,
the NTMP has meant that
Territory students are able
to complete their medical

ORIGINS
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TEXT
Richmond Hodgson
IMAGES
Kate Freestone

MEDICAL
STUDENTS

PREPARE
TO TACKLE
NT HEALTH
degrees locally for the first
time. The program is set
to reshape the future of
healthcare in the NT with
particular emphasis on
improving the outlook of
Indigenous health.

Formerly a technician with
CDU’s student management
system, Ian admits a mixed
bag of emotions throughout
his first year of studies.
“Learning about the human
body and how it works
normally is amazing, but the
amount of information that
we have to digest can seem
insurmountable at times,”
he said.
And while a mountain of
textbooks and medical jargon
may challenge his sanity
at times, Ian’s underlying
motivation for becoming a
doctor has never waivered.
“There is no doubt that health
issues need tackling in the
Territory, especially in remote
areas,” he said. “We need
local doctors who are

committed to the Territory
after they graduate armed
with local knowledge to tackle
local problems.
“I’ve always enjoyed the
thought of actually helping
people in a healthcare
capacity, but it was ultimately
the strong encouragement of
my family that convinced me
to enrol into the NTMP.”

In his first year of an
intensive five-year Bachelor
of Medicine, Bachelor of
Surgery degree, Ian knows his
journey starts with humble
beginnings.
“So far we’ve learnt some of
the basic medical procedures
including taking blood
pressure, checking pulses,
testing reflexes, and we are
currently learning about
ECGs,” he said.
“One of the things that I have
found very interesting is
going up to the hospital and
getting a medical history from
patients. The techniques that
we are learning to get all the

information from a patient so
that we can make a correct
diagnosis is very interesting
and is not as simple as it
sounds.”

Ian recalls that a presentation
given by local medical identity
and chief visionary of CDU’s
Menzies School of Health
Research, Professor Jonathan
Carapetis, first sparked his
interest in surgery.
“We were given a presentation
by Professor Carapetis about
Rheumatic Heart Disease
(RHD) and its devastating
effect on Aboriginal and
Torres Strait Islander people,”
he said.
“The pathology of RHD, or the
process and consequences, is
such that it can develop from
a sore throat and escalate to
rheumatic fever, which causes
the RHD. While Menzies has
been doing a lot of work to
stop the number of Aboriginal
and Torres Strait Islander
people from dying at early
ages from the condition, this

will not help the people who
already have early signs of the
disease.
“Our current group of
Indigenous student doctors
has the potential to really
make a difference so that
‘Closing the Gap’ becomes a
reality.”
It was this realisation that has
Ian taking aim at a career as
a heart surgeon specialising
in heart-valve replacement.
Among the many goals he
hopes to achieve under the
name of Dr Ian Lee is the
establishment of a cardiothoracic unit in Darwin.
“Currently all patients
undergoing bypass,
valve surgery, pre and
post-operative care and
management are required
to fly to Adelaide. Having
these facilities and expertise
locally would be a huge shotin-the-arm for the Northern
Territory’s healthcare
landscape,” he said.
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RIGHT
Professor Kate Moore’s
research will provide more
holistic advice to retirees.

TEXT
Leanne Coleman

IMAGE
Kate Freestone

RETIREES CAN
PREPARE FOR

NEW IDENTITY
Thinking about work-life balance and
creating a broader self-identity could
be the secret to a happy retirement.
Psychologist KATE MOORE is
on the path to finding out.

Retirement can mean
a large part of people’s
identity is lost.

W

e know Australia’s population is ageing
and that retiree numbers are due to peak in the
next five to 10 years as “baby boomers” reach
the official retirement age of 67, but what is
less certain is how people cope with life change
in retirement.
Professor of Psychology Kate Moore said
that while there was a wealth of information
regarding the need to prepare financially
through the provision of superannuation, there
was very little information available on how to
plan for other aspects of retirement.
Against her considerable research background
in the psychology of stress and coping with life
change, Professor Moore is now working in an
emerging area of research focus, which she
hopes will help better prepare people for
their retirement.
“The transition from a 40-hour work week
and associated social life to hours of free time
each day is daunting for some, while for others
it is the beginning of a time to fulfil life-long
dreams,” Professor Moore said.
“Any form of change in our lives, whether
positively anticipated or unexpected, creates
a certain amount of stress that we need to
cope with, whether it is having children,
losing someone close to us or unemployment.
These are all life-changing experiences that
require adjustment.”
She said that although retirement was generally
thought of as a time of gaining freedom, people
also felt a series of losses, which were not just
financial. For many, social and identity losses
could lead to anxiety and depression.
“Most people identify themselves with their
jobs to a greater or lesser extent,” she said.
“For example, it is not unusual when you
ask someone what they do, their answer will
be associated with their job: ‘I’m a...’ Often
retirement can mean a large part of people’s
identity is lost.”
Living in a work-driven society Professor Moore
said that some people may not have developed
strong interests outside their work life. She
urged people to start thinking earlier about
their work-life balance and the broader roles
and identity that these can create for us.
“Life is a series of domains including work,
family and leisure. If you take a substantial
element such as work out, you need to fill
that gap. And not just fill it, but fill it in a
meaningful way.”

Professor Moore and colleagues from CDU and
Melbourne are interested in the psychosocial
impact of retirement.
“We want to try to understand what it means
for people to retire and possibly assist them in
making this life-changing transition,” she said.
The basis for the new research stemmed
from some work by Professor Moore several
years ago involving a range of unemployed
people in Melbourne.
“We found that those who were involved in
meaningful leisure activities, either in a group
or alone had a better self-concept and less
depressive symptoms than those who didn’t.
By going out and participating in life, these
people maintained their identity and,
interestingly, these people were more likely to
be re-employed across the period of the study.”
She said that retirement would be easier for
people who already had other interests to
extend their hours or roles rather than try to
create one once retired.
“People nearing retirement age need to start
looking at what other activities they are doing
besides their jobs. If they have a young family
then it is pretty obvious, but as you get older
and children leave home, how is it that you
occupy your time? We hear about people
spending 50 or 60 hours working per week
who may not have developed other interests
or thought about how they will fill their time in
retirement. Even if people have sufficient funds,
what do they do in between the time they wake
up and go to bed?
“We are really talking about a gradual easing
down of one role and the gradual building up
on another role or roles,” she said.
“Just as people put a few extra dollars into
super, they should put a bit of time into looking
into what to do with their time, and anecdotally
we are finding that people who have broad
interests are more fulfilled in retirement.”
The research is looking at people from various
age groups to find out how they are planning
for retirement and will form the basis of an
information package.
“We want to provide people with a more
holistic picture of preparing to retire, taking
the sole focus off superannuation and provide
advice such as planning and preparing for new
roles that will fit into a retirement lifestyle,”
Professor Moore said.
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BELOW
Nypa leaves are used to build the roofs
of houses for those living on the rim of
the Sundarbans, Bangladesh.

SEARCH FOR
BALANCE IN A

BOUNTIFUL FOREST
The fecund Sundarbans Reserved
Forest in Bangladesh boasts the
largest continuous mangrove in
the world and supports millions
of people. PhD candidate
ABU NASAR ABDULLAH is
undertaking the first study into the
livelihoods derived from the forest
and the consequences
for its management.

TEXT
Leanne Coleman

IMAGES
Kate Freestone
Bangladesh images supplied
by Abu Nasar Abdullah

T

he Sundarbans
Reserved Forest, which lies
on the delta of the Ganges,
Brahmaputra and Meghna
rivers on the Bay of Bengal,
provides income for millions
of people and contributes
billions of dollars annually to
the local economy.
Richly diverse, the forest
supports around 330 species
of plants, as many as 400
species of fish, about 40
species of shrimp and other
crustaceans, 35 species
of reptile, more than 270
species of bird and 42 species
of mammal. It is also the
only natural habitat of the
endangered flagship species,
the Royal Bengal Tiger
(Panthera tigris).
With the livelihoods of
millions firmly embedded in
the mangroves, vital research
by Charles Darwin University
PhD candidate Abu Nasar

ORIGINS
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As it turns out, this lifeline
is also a major threat to
the forest with thousands
of hectares of mangroves
destroyed to make way
for shrimp ponds. “The
harvesting of shrimp fry is the
dominant means of income
for the poorer households,
which collect the fry seedlings
from the mangrove forests
to provide to those with
sufficient land and resources
to farm shrimps in ponds.

TEXT

“In 2002 the harvesting
of shrimp fry from the
mangroves was banned by
the Bangladesh Forestry
Department, leaving those
with no way of generating
income with no choice but to
continue harvesting shrimp
fry illegally.”

X
IMAGE
X

Shrimp aquaculture ... is one of the commercial
industries employing over a million rural workers.
Abdullah is looking at the
survival strategies of the
people surrounding these
forests and how this linkage
can be sustained.
Abu is passionate about
his country of origin
and contributing to best
practice policy for resource
management, taking into
account the conflicts between
those using the resources and
those trying to conserve them.
“We cannot implement
policies without first
understanding how the
resource is linked to the
livelihoods of the people,”
Abu said. “Any policy that is
implemented without that is
doomed to fail.”
The Sundarbans is one of
the poorest and most remote
regions in Bangladesh and
along with the commercial
industries utilising the forests
are populations who depend

on the mangrove resources
for day-to-day survival.
“We need to find out how
the resources are used and
the extent to which they
are depended on by the
populations from various
socio-economic backgrounds,”
he said.
Surprisingly for an area
that has been occupied by
people for hundreds of years,
there has not been a study
that has focused on the
livelihoods of the people
who use the forests.
Through CDU’s new Research
Institute for the Environment
and Livelihoods, Abu’s
research entitled “Survival
strategies of the people
surrounding the Sundarbans
mangrove forest” aims to
understand the role of the
rich mangrove resource
base. He will consider the
property rights associated
with the resources, the

current issues surrounding
shrimp aquaculture, and
related government policies
regarding livelihood strategies
and prospects in Mongla and
Koyra sub-districts on the
edge of the Sundarbans.
So far Abu has found that
the poorer populations
living in the area are
becoming marginalised
by the constraints of limited
livelihood assets, such as
land and tools.
“People’s livelihoods
are greatly influenced
by mangrove resources,
particularly shrimp
aquaculture, which began
to boom in the 1980s,”
he said. “The industry in
Bangladesh has undergone
rapid expansion over the
last two decades and is one
of the commercial industries
employing over a million rural
workers and earning billions
in export revenue annually.”

Abu admitted that matching
conservation with sustainable
use of the forest was one
of the most difficult and
least tested aspects of
environmental management
and he said he hoped his
research would add a
new dimension to the way
natural resource policy was
implemented in Bangladesh.
But he is continually
frustrated by the current
strategies employed to assist
the marginalised populations
depending on the Sundarbans.
“One of the recent strategies
was to provide the poorer
populations with fish
fingerlings, but these
people have no land or
ponds so what will they
do with these fingerlings?
“Through my research I
hope to help policy makers
and development agencies
determine the types of
interventions that could be
implemented in mangrove
areas to support poverty
reduction and to develop
policies for more sustainable
mangrove resource
management regimes.”
Abu, now in the third year
of his PhD, spent 13 months
CONTINUED PAGE 16
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BELOW
The area is the only natural
habitat of the endangered
Royal Bengal Tiger.

LIVELIHOOD

VS NATURE

CONSERVATION
For its outstanding natural value, the world heritage
committee of UNESCO inscribed the Sundarbans of
Bangladesh on the world heritage list as a World
Heritage Site in December 1997.
Historically and under present legal designation, the entire
area is classified for management as forest land free from
human habitation.
It is only in recent times that illegal felling of trees, killing of
animals, shrimp culture expansion and other environmental
degradation has increased significantly.
It appears that many resource users enter the Sundarbans
legally and obtain their permits at forest stations. There are
also many who enter unofficially at night or via access points
that are not policed. They stay as long as they like and do
what they like, including unofficial harvesting of
all resources.

FROM PAGE 15

within the Sundarbans to
collect field data involving
various stakeholders from
a range of socio-economic
backgrounds. He is currently
compiling his research data
and will present his findings
and recommendations to
a range of government
departments and
non-government
organisations (NGOs).
“The strategy for Sundarbans
conservation involves setting
aside areas where the
entire life-cycle needs of a
community can be met and
the ecological needs of the
forest can be linked into the
overall management of the
system,” he said.
“There are opportunities
to integrate activities of
the Bangladesh Forest
Department, local
government, NGOs and local
users in a participatory forest
management framework to
ensure sustainable forest
conservation as well

as to enhance forest
dependent livelihoods.”

INDIA

Another strategy is to
provide training, along
with re-investment of
the profits made from
the forest revenue within
the area to give people
the skills and assets
to pursue other work
not reliant on
the Sundarbans.

RAJSHAHI

“I fear that unless
conservation guidelines,
including those concerning
livelihoods, are framed
properly, the community
will continue to overexploit
forest resources for
short-term gain but with
huge long-term costs.”

SYLHET

BANGLADESH
DHAKA

INDIA

RIGHT
An estimated 3.5 million people live
in the “impact zone”, a 20 km wide
zone outside the forest boundary of
the Sundarbans. Some 100,000 new
job-seekers move into the Sundarbans
each year to seek seasonal income from
mangrove resources.

KHULNA
BARISAL

MYANMAR
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PARTNERSHIPS
CENTRE
Dr Wallace is Director of the Centre for Social Partnerships
in Lifelong Learning in the School of Education at CDU. The
centre undertakes research to develop innovative and successful
approaches to working, learning and living in remote, regional
and urban contexts and learning partnerships that underpin
positive outcomes.
W: cdu.edu.au/centres/spill

CLASSROOM
SUCCESS HINGES ON

‘BELONGING’
Northern Territory education researcher
RUTH WALLACE is revolutionising the way
students connect with schools and universities.

D

r Ruth Wallace has a vision that at no matter what stage
of learning – early childhood, primary, secondary or tertiary –
students should feel they truly belong in the classroom in order
to succeed. The senior lecturer in the School of Education at CDU
believes how a person sees themselves and their connection with
the learning world − their “learning identity” − determines how
people view and participate in education.
A person’s “learning identity” is shaped by family, community,
culture, language, place and peers. While working in remote
communities in Northern Australia for more than 15 years, Dr
Wallace was increasingly frustrated that successful programs to
engage disenfranchised students were not sustained and that
students would be further disadvantaged when the programs
changed or closed down.
“I realised it was important to make a difference beyond one
classroom, school or course,” she said. “I wanted to change the
system in education and change the mainstream focus to try and
engage the disenfranchised people and make education more
inclusive for lots of people.”

ABOVE
Dr Wallace (right) collaborates on an
interactive Warramiri dictionary with
Kathy Guthadjaka (Gotha), a Gatjirrk
Warramiri woman with more than
40 years’ teaching experience.

TEXT
Penny Baxter

IMAGE
Kate Freestone

Dr Wallace’s vision inspired her to complete a PhD researching
learning identities and the tools educators could use to analyse
and help re-engage disenfranchised and regional students. The
research focused on interviews with 20 people from a region
of Northern Australia who had participated in varying levels of
formal and informal post-school education.
Four main learning identities were revealed: resistant,
persistent, transitional and enacted, which are influenced by
the conflicts, challenges, conformity, independence and success
people experience within the learning environment.
The research showed students’ strategies ranged from forcing
themselves to be compliant to gain a qualification, difficulties
due to feeling different to other students, being confident enough
to ask questions without feeling stupid, different education levels
of parents and being challenged and nurtured by educators.
The response to Dr Wallace’s research has been overwhelming
with schools already adopting the framework to help analyse
learning identities to better engage students and invitations to
present her research at national and international forums across
Australia, in China, England and Indonesia.
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ENERGY
INDUSTRIES
GEARING
UP FOR

Off-shore oil and gas are
burgeoning industries to
Australia’s immediate north.
And chemical engineer
DARIA SUROVTSEVA is at
the forefront of founding CDU’s
newest research and training
centre, which will support these
emerging industries.

D

aria Surovtseva will
easily remember 2011. It was
not only the year she was
awarded a PhD, but it was
also the year she became one
of the driving forces behind
the North Australian Centre
for Oil and Gas that is being
established at Charles Darwin
University.
The Russian-born chemical
engineer is the Deputy
Director of the centre, which
is being established to provide
consultancy services to
industry, high-quality training
and undertake world-first
research for the international
oil and gas industries.
International oil and gas/
resource companies INPEX
and Total have provided
$3 million to help establish

the centre, which is expected
to be up and running later
this year.
“With all this activity,
especially around the
Ichthys project (a huge gas
field 850km south-west of
Darwin, the gas from which
will be piped to Darwin for
processing then exported to
Japan), I think Darwin will be
the centre of activity for years
to come,” Dr Surovtseva said.
“There are a lot of oil and
gas wells in the region of the
Arafura and Timor seas and
some of them are in the stages
of early development. I think
there is potential here for at
least the next 30 years.”
Already Dr Surovtseva is hard
at work paving the way for
groundbreaking research.

The Russian-born and
educated Deputy Director
of the North Australian
Centre for Oil and Gas at
CDU, Dr Daria Surovtseva.

Defying
Growing up in Russia, chemical engineering
was an unusual choice of study – at that
time – for Daria Surovtseva.

Following the collapse of the USSR, research
centres, power plants and factories reduced
their scale of production as the economy
struggled.
“My parents are both in chemistry, but
when I said I was going to go to chemical
university I was seriously told off because
there were virtually no jobs in this field,”
Dr Surovtseva said.
“Obviously, my parents wanted a better
life for me than they had.”

the
odds

After studying engineering at the Moscow State
Academy of Fine Chemical Technology, she
was offered a PhD scholarship at Perth’s Curtin
University and has not looked back. She has
just been awarded her Doctorate.
Now CDU’s Deputy Director of the North
Australian Centre for Oil and Gas, Dr
Surovtseva (and her parents!) are pleased
she never waivered in pursuit of the
career she loves.
While the 26-year-old might sometimes miss
the snow, she has grown to love the tropics
and the people of Darwin. “I love that the
people are always smiling,” she said.

RIGHT
Dr Surovtseva (left) explains
her work to NT Chief
Minister Mr Paul Henderson,
Vice-Chancellor Professor
Barney Glover, and Head of
the School of Engineering and
IT Professor Friso de Boer.

TEXT
Michelle Coleman
IMAGES
Kate Freestone

Using a new machine called
the PVT Climatic Chamber,
Dr Surovtseva is conducting
cutting-edge experiments,
the results of which could
influence pipeline design and
construction in the future.

“So basically we can tell
the oil and gas industry the
exact conditions in which
hydrate forms, so they
can design their pipelines
according to our analysis,”
Dr Surovtseva said.

Inside the chamber sits a
hollow, clear cylinder, known
as a high-pressure full vision
sapphire cell, which can
replicate conditions inside
subsea pipelines that cause
hydrates to form.

CDU’s cell, which is one of
only two in Australia and
several worldwide, also
will be used to establish the
precise amount of chemical
inhibitors needed to prevent
the hydrates from forming.

Hydrates are ice-like
structures that occur as a
result of condensation inside
underwater pipelines, and
cause major and costly
problems for oil and gas
producers.

“The chemicals are not free,
they are quite costly…industry
must know the concentration
of this chemical they need to
use, and at what rate they
need to inject this chemical
into the pipe.”

The Engineering Lecturer
is also hoping to use the
new technology to pioneer
research into carbon capture.
Specifically, she aims to
develop solutions to purify
the exhaust gas from power
stations, from greenhouse
gas pollutants such as CO2, by
using hydrates that also can
be used as a storage medium
for these components.
“As schemes develop to
reduce carbon pollution, I
think this technology will be
very relevant. I think the big
companies will start looking
into this more closely. At the
moment there are not many,
if any, modern CO2 capture
facilities. Most of them are

using technology that is
30 or 40 years old.”
These specialist research
services will be provided from
a state-of-the-art laboratory
at CDU, with the construction
of a building for the oil and
gas centre expected to begin
next year.
Training will be a key focus at
the centre, and Dr Surovtseva
is in talks with oil and gas
companies to ensure it is
tailored to industry needs.
CDU will offer an Associate
Degree in Process Engineering
from 2012, as well as a range
of practical courses.
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FOREST
CLEARING
RISKS HEALTH OF

Every good
detective story
needs a mystery
to solve, a hero
and plenty of
action along
the way. And
that is exactly
what a team of
scientists led by

BOB WASSON
experienced on
an exploratory trek
into the mountains
of Timor Leste.

TEXT
Penny Baxter
IMAGES
Supplied by Bob Wasson

* Professor Bob Wasson
was formerly Deputy
Vice-Chancellor, Research
and International, at CDU.

CORAL TRIANGLE
T

he mystery was whether
forest clearing and agriculture
were affecting the rivers
of Timor Leste and coastal
waters of the surrounding
Coral Triangle.
There were already some
deadly clues: people and
animals were dying from
increased flooding and
landslides that were also
destroying crops and grazing
land, burying mangrove
and swamp forests, and
potentially filling coastal
waters with sediment.
Bob Wasson, an adjunct
professor at CDU’s Institute
of Advanced Studies and
a visiting professor at the
National University of
Singapore, headed up the
investigation with scientists
from Timor Leste’s Ministry
of Agriculture and Fisheries,
the Australian Institute of
Marine Science, the Australian
National University, and
collaborators from Griffith
University and the Physical
Research Laboratory in India.
Timor Leste is a vital part
of the Coral Triangle – a
triangular area of marine
waters off Indonesia,
Malaysia, Papua New Guinea,
Philippines and Solomon
Islands that contains
at least 500 species
of reef-building corals.

Also called the “Amazon of
the Seas”, the Coral Triangle
covers 5.7 million sq km and
is world-renowned for its
marine biodiversity, providing
food and income for more
than 120 million people.
The team set out armed
with groundbreaking testing
equipment and four-wheeldrive vehicles to tackle the
steep terrain of Timor Leste
to investigate what was
happening in the mountains
and hills of the fledgling
nation and the impact on
surrounding coastal waters.
With little historical data on
the rate of deforestation and
information from villagers,
the real detective work was
done using radioisotopes,
satellite images, and optically
stimulated luminescence
dating, which measures
the last time an object was
exposed to sunlight.
In a first for the region,
the sediment in several
of the river catchments
was measured for the
accumulation of the isotope
beryllium 10, which is
produced in the upper
few metres of rock and soil
when cosmic rays interact
directly with nitrogen
and oxygen atoms in the
atmosphere. From this the
natural erosion rate was

calculated and compared
with the modern rate.
The scientific detectives
climbed steep slopes, drove
through remote villages
flanked by hundreds
of children, dug pits in
Delta Tafara in stifling hot
conditions and hiked along
river beds to find soil and
sediment samples.
The investigation uncovered
serious evidence that
deforestation was slowly
choking Timor Leste’s rivers
and coastal resources.
The researchers found
the current erosion rate
was far higher than the
natural erosion rate in eight
catchments and most of the
sediment that reached rivers
was produced by landslides
caused by rainfall on cleared
land or thinned forest and not
by earthquakes.
The sediment is transported to
the coast, widening riverbeds
across natural floodplains and
shallowing the rivers causing
worsening floods, despite local
records showing no apparent
increase in rainfall.
The team also revealed the
river deltas were growing
seaward on the south coast of
Timor Leste at a rate up to 80
times faster than the natural
long-term rate.
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Professor Wasson said the
most satisfying part of the
investigation was providing
reall evidence
id
tto show
h
fforestt
clearing was affecting river
catchments, farms and
villages. The Government of
Timor Leste and local people
are now being urged to speed
up the re-vegetation of badly
affected hill slopes, map areas
susceptible to landslides
and combine government
and local land management
information.

They are our
neighbours and we
have a responsibility
to help them look
after their ocean.

For Professor Wasson, the
hero of this detective story
was the people of Timor
Leste. “It was a real highlight
to work with the people of
Timor Leste,” he said. “It was
a scientific investigation, but
we learnt a lot from the local
people who hadn’t joined all
of the dots but they knew
what was happening.
“It has been incredibly
rewarding because this is a
really important issue, not
just for Timor Leste but also
for the people living in the
Coral Triangle. They are our
neighbours and we have a
responsibility to help them
look after their ocean.”
Solving this mystery is already
leading to wider investigations
using the same methods to
discover what is happening
with increased sediment in
the coastal waters of the
Coral Triangle.

RIGHT TOP
The soil on mountains, which
are denuded of vegetation, is at
risk of ending up in the ocean
and affecting the Coral Triangle.
RIGHT BOTTOM
The eroded banks of a river in
Timor Leste.
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RIGHT
Michael Binks works on comparing
the immune responses of children
who receive insufficient vitamin D
with others who receive sufficient
doses of the vitamin.

TEXT
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IMAGES
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VITAMIN
RESEARCH
MAY DEFEAT
FATAL INFECTION
Respiratory infections are needlessly killing
Indigenous children throughout the Northern
Territory. PhD candidate MICHAEL BINKS
is investigating whether vitamin D levels
in mothers-to-be and their infants underpin
the problem.

ORIGINS

23

R

espiratory diseases are a major health problem in the
Territory. They represent the largest cause of preventable
mortality in infants and the most common reason for
hospitalisation in children under four.

“Because we get 80 per cent of our vitamin D from the sun, we
don’t know if vitamin D insufficiency is an issue in the Territory.
However, evidence from studies in India and Bangladesh reveals
vitamin D insufficiency despite adequate sunshine.

With an alarming 20 per cent of NT Indigenous children
admitted to hospital suffering acute lower respiratory tract
infection (ALRI) in their first year of life, Menzies School of
Health Research PhD candidate Michael Binks hopes his
research will make breathing easier for remote Territory kids.

“One of the major risk factors is pigmented skin. Populations
with darker skin require significantly greater sunlight
exposure to make the same amount of vitamin D as those
with lighter skin. It is believed that humans migrating to
the poles evolved lighter skin an adaptation to maintain
adequate vitamin D production.

Michael moved to Darwin 15 years ago and recalled being
shocked at the time by the health disparities between Indigenous
and non-Indigenous people in the Territory.
“Unlike most populations, Indigenous children continue to suffer
unacceptable rates of respiratory illness despite vaccination
and advances in antibiotic treatment. ALRI is a leading cause of
infant mortality and precedes chronic respiratory illness.”
Although the Territory has an excellent infant immunisation
program in place, Michael said it was difficult to protect
infants from the diversity and density of pathogens they were
confronted within Indigenous communities.
“Immunisations and antibiotics are unlikely to solve the
problems alone. The microbial diversity is enormous in these
remote Territory communities and although vaccine antibodies
can kill off the more pathogenic organisms, others take their
place. Ultimately a more comprehensive approach is necessary,
one that includes improvements in housing, hygiene, education
and nutrition.”
Michael has been involved in Indigenous health research for
more than a decade and recently enrolled in a PhD, combining
his interests in nutritional medicine and his experience in
Indigenous health research. “With unprecedented rates of
ALRI in Indigenous kids in the Territory and current research
suggesting vitamin D is associated with ALRI in a number of
Indigenous populations including those in India, the United
States and New Zealand, I was intrigued,” he said.
He is investigating whether insufficiency of vitamin D, a
known regulator of respiratory immune function, contributes
to current levels of ALRI in Indigenous infants. This will be the
first study to characterise this potentially modifiable risk factor
in this population.

“Vitamin D helps to stimulate our first line of immune
defence against respiratory pathogens. If you have insufficient
vitamin D this line of defence is compromised,” he said.
To examine the possible link between the vitamin and
respiratory disease, Michael will test its levels in samples
collected from Indigenous mothers and infants in the
Top End of the NT.
“Initially we will test the vitamin D levels in infant cord
blood at birth to determine the proportion of insufficiency in
these neonates. We will then compare ALRI hospitalisations
in vitamin D sufficient versus insufficient children. This should
give us a good indication of the importance of vitamin D status
in these newborns.”
Michael also aims to determine the influence of maternal vitamin
D levels during pregnancy and breastfeeding on infant levels at
birth and beyond.
“Infants are not generally exposed to direct sunlight. After birth
they are largely reliant on their mothers’ breast milk as their
source of vitamin D.
“Vitamin D measured in the mother’s blood at delivery
and in breast milk during breastfeeding will be compared
to infant vitamin D levels. We hope to gauge the importance
of maintaining adequate gestational and post partum
vitamin D levels.”
Once finalised, Michael’s pilot data could be vital in guiding
future strategies for ALRI intervention and prevention.
“If there is an association between vitamin D deficiency and
severe ALRI, this could have implications for ALRI prevention
strategies involving vitamin D supplementation. Reducing
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Vitamin D helps to
stimulate our first line of
immune defence against
respiratory pathogens.

VITAMIN

THE NEXT

SUPER

VITAMIN
The classic function of vitamin
D is to enhance calcium
absorption from the gut
to maintain healthy bones
and muscles. Now evidence
suggests that vitamin D
deficiency is also a critical
factor in infectious diseases,
cancer, cardiovascular
disease, diabetes and arthritis.
First observed more than
a century ago, infants with
nutritional rickets (most
likely as a result of vitamin
D deficiency) had a greater
susceptibility to respiratory
infections. In the early 20th
Century Niels Finsen won the
Nobel Prize for discovering
that sunlight was an effective
treatment for tuberculosis.

mortality due to ALRI could be as simple as supplementing mothers and
their breast milk to improve the nutrition of Indigenous infants.”
While single episodes of ALRI are potentially lethal to young infants,
recurrent episodes can lead to chronic problems that persist into
adulthood. Michael’s research has the potential to improve both
immediate and long-term health outcomes associated with respiratory
infections.
* Michael Binks was awarded a National Health and Medical Research
Council scholarship and the Douglas and Lola Douglas Scholarship in
Medical Science to conduct research aimed at closing the health gap
between Indigenous and non-Indigenous children.
To learn more about CDU’s Menzies School of Health Research,
visit W: www.menzies.edu.au/.

It was not until the 1980s that
vitamin D was demonstrated
experimentally to stimulate
the killing ability of human
immune cells against
tuberculosis. It is now known
that vitamin D stimulates the
production of anti-microbial
peptides in the cell lining
protecting the airways.
These anti-microbial peptides
have broad-spectrum activity
against bacteria, viruses
and fungi. It is estimated
that populations that double
their vitamin D levels could
increase their life expectancy
by two years.

HELEN’S MOBILE

CLASSROOM

STOPS IN
ALICE

HELEN PARER has
delivered VET courses to
some of the Territory’s most
remote students for 13 years
years,
but now her plans involve
being a little closer to home.

TEXT AND IMAGES
Patrick Nelson
LEFT
Helen Parer, at
home in the Red
Centre

H

elen Parer has been a Loreto nun for half a century, and
an educator for almost as long. She has had Australia’s vast Red
Centre as her territory and some of the country’s most remote
people as her students.
Her office on CDU’s Alice Springs campus overlooks the majestic
MacDonnell Ranges and it is where she has been an integral part
of the Adult Literacy Unit as a Language and Literacy Lecturer and
workplace assessor.
“It is privileged work (at CDU). I have been able to share my
knowledge with some of the most amazing people while being
challenged to expand my vision and ideas about education,” she
said on the eve of her retirement.
“Education is power. It’s about equipping people with knowledge
so that they can make free decisions about life, about employment,
about what to eat, about all sorts of things.”
In February this year Helen achieved her 50th anniversary as a
Loreto sister. Loreto nuns live and work among the community and
specialise in the education of women. Her interests and studies in
education, psychology and pastoral care reflect her vocation. She
has also completed post-graduate studies in English as a Second
Language (ESL), Special Needs, Educational Counselling, and
Language, Literacy and Numeracy practice in VET.
For the past 20 years her focus has been on Indigenous education.
In Mount Isa, she set up a unit for Aboriginal students at the
Catholic high school before accepting an invitation to go to Ltyentye
Apurte (Santa Teresa) as an ESL teacher. In 1998 she joined the
Remote Area Program operating from the Centralian College.
Since then Helen has been a remote lecturer teaching a wide range
of programs including business, retail, local government, literacy
and numeracy, often from the Mobile Adult Learning Unit.
But she has no plans to withdraw from the people of her
community on her retirement. She has a house in Alice Springs
where young Arrernte women “know they can come”. “When they
come we can do computing, sewing and cooking,” the natural born
educator enthuses.
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ANNA
MAGDALENA
FORENSIC SCIENCE
REVEALS HAND OF

In a book that has rocked the classical music
world, MARTIN JARVIS advocates for the
wife of Johann Sebastian Bach as the true
author of some of his celebrated compositions.
TEXT
Richmond Hodgson

IMAGES
Martin Jarvis portrait by Kate Freestone
Other images supplied by Martin Jarvis

BELOW
Forensic examination of music
manuscripts has led Dr Martin Jarvis
to question the authorship of famed
works by Johann Sebastian Bach.

P

ioneering research by CDU’S Associate
Professor of Music Martin Jarvis jolted the
pillars of classical music in 2008 with the
release of some extraordinary findings.
A unique blend of music meets science,
Dr Jarvis’s research produced an entirely
new school of thought that Bach’s second
wife, Anna Magdalena, was the true
composer of the famed Cello Suites and
other works long ascribed to her husband.
Recently published by HarperCollins ABC
Books, Dr Jarvis’s book “Written by Mrs Bach”,
is an intriguing journey of speculation and
discovery to uncover the truth and rewrite
some musical wrongs.
Dr Jarvis discredits literature that portrays
Anna Magdalena as a simple woman whose
main roles were to produce children and
accurately copy Bach’s manuscripts. “The
scientific evidence says the way we understand
the relationship between Johann Sebastian
Bach and Anna Magdalena is not correct,”
he said.
“My conclusions may not be wholly accurate,
but the way in which tradition has put Anna
Magdalena into this pathetic role ... is rubbish.”
Using the principles and techniques of the
science of forensic document examination and
traditional musical analysis techniques, Dr
Jarvis called into question some of the more
entrenched scholarly positions regarding
Johann Sebastian Bach’s work.
“The fact that some of Bach’s most significant
works do not exist in his handwriting, but in
the handwriting of, for example as in the case
of the Cello Suites — Anna Magdalena — we
are left with a mystery and a question: why is
this so?

“If my conclusions, which are based mainly
on the forensic examination of manuscripts,
are correct, and I am certain that they are, we
will need to re-write the history of Western
classical music, which is why there is so much
resistance to my work.”
His research shows that the traditional view
of Anna Magdalena as a copyist of her
husband’s music was not likely to be the
case, and that it was more probable that
she was a composer herself.
Dr Jarvis said there was strong evidence to
suggest that she composed, for the most part
at least, the Cello Suites and other works
attributed to Bach.
He recalled playing the Cello Suites for the
first time in 1971, and even then thought that
something was amiss. “While I was at the Royal
Academy of Music in London I got a copy of the
Cello Suites and as I played it I was struck by
the thought that it didn’t appear to be written
by the same person who had written Bach’s
other compositions.”
He struggled with this idea for the next
30 years before finally embarking on a
research project in 2001. “There can be
little doubt that the many editions of the
Cello Suites and the consequent variety
of interpretations of the works have caused
much debate among cellists,” he said.
“My point is that if the music was really written
by Johann Sebastian Bach, why should there
be the need for the hundred or so different
versions of the Six Cello Suites?
“I have concluded, following 10 years of
exploration of the Cello Suites, that it is more
than feasible that this is because they weren’t
actually composed by Johann Sebastian Bach.”

ANNA MAGDALENA BACH
BORN:
FATHER:
MOTHER:
EMPLOYMENT:
MARRIED:
LIVED:
CHILDREN:
DIED:

Dr Jarvis cautioned against judging Bach
too harshly for the misappropriation of the
Cello Suites.

22 September 1701,
Zeitz, Germany
Johann Caspar Wilcke
Margaretha Elisabeth Liebe
Singer at age 20
December 3, 1721, second
wife of Johann Sebastian Bach
Leipzig, Germany
13 (seven of whom
died at a young age)
22 February, 1760.

“We can’t really accuse Johann Sebastian
Bach of stealing his wife’s music, but rather,
because women in that period were completely
subsumed into the persona of their husband,
that there was no opportunity for women
to get independent recognition for their
compositions, and that, therefore, there was
probably no expectation of such recognition in
the case of Anna Magdalena either,” he said.

BELOW
A hand-written letter
by Anna Magdalena.

ABOVE
A
P
Published by HarperCollins ABC
Books, “Written by Mrs Bach” has
Bo
caused a stir in classical music circles.
ca
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ABOVE
Apprentice gardener Brad Cotter inspects one
of the Eremophilas on Alice Springs campus.

ORIGINS

29

If first impressions matter, BRAD COTTER
is doing his best to ensure visitors receive a
colourful welcome to Alice Springs campus.

C

entral Australian
green thumb Brad Cotter
considers himself a lucky
man. The Certificate III
horticulture student was
appointed apprentice
gardener at Alice Springs
campus this year, and he
couldn’t be happier.
“For me it’s the perfect job,”
he said. “I’ve sort of been
given this massive garden
to play in. I love working
here,” he said.
“This week I’ve been
sorting out the equipment
in the gardening compound
and working on some of
the machinery. My next
project will be the weeds,
especially with the little
bit of rain we’ve had.
And I have to keep a
close eye on the rabbits.”
Brad starts his working day
in the dark (during Central
Australia’s freezing winter)
at 6am.

“I counted 25 rabbits on the
oval one morning. They’re
so destructive. They ringbark the trees and two days
after we plant something
they eat it.”
Brad has used the dormant
winter months to initiate
a worm farm. “We started
with just 500 worms that
I sourced from a local
supplier. I feed them
vegetable scraps from the
café and eventually they’ll
be reduced to castings that
will be a perfect ingredient
in a potting mix that we’ll
use in the green house.”
He also plans to put some
of the campus paper waste
to use in the vineyard.
“I’m stockpiling some of
the shredded paper, which
I’ll use to mulch the soil
around the grapes in spring.
There were a few years
where it hardly produced
anything, but we had a
bumper crop last year after
(groundsperson) Rod Gear
and (horticulture lecturer)
Andrew O’Bree fixed the
soil. It was too alkaline and
there was a zinc deficiency.”

Brad said if he could have
his wish he would turn
the campus into a living
seed bank for native
plants. “There are a lot
of well-established species
here already. Among them
Acacias, Eremophilas,
Eucalypts and Ficus,
but there is potential
for much more.”
The apprentice has always
had an interest in growing
plants. He grew up in the
Blue Mountains and came to
Alice Springs in 2005 where
he has worked as a desert
tour guide and in a nursery.
“The plants here are
unbelievable. I fell in love
pretty much. You can visit
a spot out bush with sticks
and dead bushes that might
not look like much, but as
soon as it rains it totally
changes; the colours, the
variety, the life.”
Brad has just one unit
to complete to achieve
his Certificate III in
Horticulture. “After that I
might go for the diploma.
We’ll see.”

TEXT AND IMAGES
Patrick Nelson
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WATER-SAVING SYSTEM

675,000
LITRES
AND COUNTING

The Top End’s rainfall is
seen in the south as a wasted
resource. But horticulturist

SCOTT McDONALD
is not wasting a drop.

C

DU’s award-winning plant nursery water recycling system
has saved a massive 675,000 litres of water in the past year.
It is the first system of its kind to operate in the Northern
Territory, and the Horticulture and Aquaculture team started
work on it in April 2010, ultimately capturing the department’s
plant nursery irrigation water in underground drainage cells and
transferring it to a 40,000lt underground holding tank.
Team Leader Scott McDonald said the team installed the
underground water catchment system beneath its plant nursery
to catch and re-use excess irrigation water and wet season rain.
“An area of 700 sq/m captures excess water from the sprinkler
system and filters it through gravel and geo textile into the lowprofile drainage cells and holding tank,” he said.
“From the holding tank the water is pumped and filtered to be
re-used in the nursery and display gardens,” he said.
“The technologies being used in this project can be adapted to
many different uses in both domestic and commercial situations
for most types of water recycling and is a model for sustainable
water management.”

TEXT
Richmond Hodgson
IMAGES
Kate Freestone

Funded through the Australian Government’s Building
Better TAFES program, the nursery water recycling system
was recognised as one the Northern Territory’s leading
environmentally sustainable initiatives when it won the
Chairman’s Award at the 2011 Melaleuca Environmental
Excellence Awards.
“Water conservation in the Top End will never receive as
much attention or urgency as it will in southern Australia,
but a reckless disregard for the resource is exactly how our
neighboring states got themselves into one of the worst water
shortages in Australian history. We are mindful of not making
the same mistakes.”

Merrewoon
Fish hole
2004
Etching, edn 50

IMAGE SIZE
49.5 x 49 cm
PAPER SIZE
80 x 61.5 cm
COLLABORATOR
Leon Stainer
PRINTER
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Dian Darmansjah
Image courtesy Paddy Bedford Estate
W: northerneditions.com.au

A

rt by the renowned East
Kimberley artist, the late Paddy
Bedford, is celebrated all over
the world. Northern Editions
Printmaking Studio has hosted the
artist’s printmaking endeavours
since 1999.
VET Lecturer in Remote Area
Printmaking Leon Stainer
collaborated with Bedford in 2004
and printed five etchings, together
with former workshop manager Dian
Darmansjah. The works explore the
brighter colour palette that Bedford
used in his later paintings and are
founded on his deep connection to
country. Northern Editions Gallery
held a focus exhibition of these
limited edition prints in June 2011.

LIMITED EDITION

Paddy Bedford was involved in
painting as part of ceremony all his
life. His work combines important
family Dreamings such as Emu,
Turkey and Cockatoo with roads,
rivers, the living areas for traditional
life and stock camp life, stock-yards
and country visited while mustering.
He is one of eight Indigenous
Australian artists commissioned
by the Musée du quai Branly,
which opened in June 2006 in
Paris. One of Bedford’s paintings,
Thoowoonggoonarrin 2006,
was reproduced as a permanent
installation on the ground floor of
the museum. Also in 2006, Paddy
Bedford, a major retrospective
exhibition of the artist’s work opened
at the Museum of Contemporary Art
in Sydney.
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The getting of

wisdom
TERRY DUNBAR is the Director of the

Australian Centre for Indigenous Knowledges
and Education*. Born and bred in the Territory,
she is a Larrakia woman who heads one of
the most important ventures in Indigenous
education and research in the NT.

INTERVIEW
Robyn McDougall

IMAGE
Kate Freestone

After Cyclone Tracy flattened Darwin in
1974, you were sent south for your final
two years at high school and took a
strongly academic program, which was
unusual for an Aboriginal person at
the time. How hard was it for you as a
youngster to take a path less well trod?

What do you consider is your biggest
challenge as Director of ACIKE?

I never considered that it was a path less
well trod at the time. I was mainly focussed
on the challenge.

You are completing a PhD on
the impacts of colonisation on
inter-generational teaching and
learning for Aboriginal women.
What have you discovered in this
process that you did not expect to find?

You have worked in roles in the NT and
Commonwealth public services, and
were business manager and Deputy
Director for the Aboriginal and Tropical
Health CRC at Menzies before joining
CDU and following a professional
interest in Aboriginal health and
education research. What difference
do you believe the ACIKE will make
in the lives of Indigenous people?
It will help to develop pride in their (students’)
identity and an opportunity to study in an
environment that values and respects cultural
diversity, intercultural engagement and
collaboration. It is hoped that we instil a desire
to achieve quality educational outcomes and a
thirst for lifelong learning.

To inspire and maintain the energy for working
hard to achieve our vision, especially the
vision to increase the level of higher education
completions for Indigenous students.

The continued growth of my understanding
and respect for the strength, wisdom and
sacredness of women’s bodies. I have been
very proud to learn the level of wisdom that
was taught inter-generationally for centuries
concerning the stages of development for
women. More importantly, that this teaching
still occurs regardless of barriers and
challenges; accepting that some areas
are still trying to rekindle these processes
due to the impacts of colonisation.

* ACIKE is a joint initiative between CDU and the Batchelor
Institute of Indigenous Tertiary Education. The new ACIKE
centre, which is due for completion in 2012, will be the
largest complex of its type in an Australian university.
W: acike.edu.au

below
Associate Professor
Terry Dunbar

Apart from the career-changing
moment when – working part-time as an
allergy-ridden assistant in a pet shop –
you accidentally liberated the shop’s bird
stocks, is there anything you wish you’d
done differently in your professional life?
Not really, as I have never planned my career.
Serendipity and a trust that opportunities and
challenges are gifts given to build character
and skills.

Who or what inspires you?
Mahatma Gandhi – to maintain strength of
character with humility and dignity.

What is your favourite film?
Bucket List.

What is your idea of a “good read”?
“Joe Cinque’s Consolation” by Helen Garner.

What was the best advice you’ve
received and who offered it?
My Iwaidjan Nanna, who counselled me to be
honest, to see the silver lining in change, to set
my own standards and the value of learning.

Which four people, living or dead,
would you like to have to dinner?
Whoopi Goldberg, Marcia Langton,
Penny Wong and Morgan Freeman.
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CLIMATE CHANGE

DEBATE ENTERS
POLICY REALM
The science is beyond doubt: human-induced climate
change is a reality. And while this recognition and the
understanding that some change is already inevitable,
STEPHEN DOVERS argues that the focus of the
climate change debate has shifted.

D

ebate around climate
change has been dominated
by whether it was occurring
or would occur, and by how
much. Only recently has the
discussion moved to the worth
and acceptability of particular
mitigation measures.
Adaptation to inevitable
change is now a major focus
of concern.
Director of the Fenner
School of Environment and
Society, Australian National
University, Professor Stephen
Dovers said he believed that
although the science was still
crucially important, emphasis
has spread rapidly from the
scientific to the policy realm.
“The challenge is now
mainstreaming or
‘normalising’ climate
adaptation, and on no-regrets
options for adaptation,”
Professor Dovers said.
“In one of the world’s most
climatically variable countries,
we should be well-prepared
for further adaptation,
but there is a backlog
of un-implemented policies
and practices.

TEXT
Richmond Hodgson

IMAGE
Supplied by Stephen Dovers

“Far from being a negative,
this implementation deficit
can be turned to a positive.
Australia could conceivably go
half or two-thirds the way to
world’s best adaptation policy

without having to invent
anything particularly new.”
An acclaimed researcher with
an extensive body of work in
the policy and institutional
dimensions of environment,
sustainable development,
climate adaptation and
emergency management,
Professor Dovers said he
hoped to align the discussion
of climate change more
closely to existing policy and
management capacities with
the view to normalise climate
adaptation.
Professor Dovers said that for
many policy and management
sectors, climate change
was about coping with the
impacts of increased climate
variability, and more frequent
and intense droughts,
wildfires, occurrences of
vector-borne diseases, heat
waves, floods and cyclones.
“That challenge is not
completely new, as humans
have lived with climate
variability for a long time,
and made many (successful
or unsuccessful) policy and
management decisions to cope

with variability,” he said. “We
have learned and can learn
much from these experiences.
“Is the future challenge more
of the same, a lot more, or
beyond our comprehension?”
Professor Dovers said that
on the one hand climate
adaptation discussions
among researchers and
policy makers could benefit
from engagement with local
and expert knowledge and
experience of past and current
efforts. On the other hand,
greater integration of climate
considerations could be
achieved in a range of policy
sectors.
“The latter is a challenge
more broadly relevant to
engendering policy and
institutional change for
sustainable development,”
he said.
“Such a ‘normalisation’ of
considerations of climate
change adaptation is
attractive, connecting
imperatives of future
adaptation to more familiar
sets of issues, and to existing

Is the future challenge more
of the same ... or beyond
our comprehension?
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CHARLES
decision making and policy
processes in areas like
conservation planning,
emergency management,
regional development
programs, and strategic
planning.”

ABOVE
Professor Stephen Dovers
believes greater integration
of climate considerations
could be achieved in a
range of policy sectors.

DARWIN
SYMPOSIUM

He contends that adaptation
responses may be developed
that appeal to existing policy
agendas as well as in terms
of climate adaptation, and
moreover are mutually
supportive of other social
and political goals.
Professor Dovers Symposium
presentation will characterise
climate change adaptation
as a policy problem, then
survey a number of sectors to
illustrate a range of near term
and significant options.
“It may not be enough, in
the long run, but it would be
a greatly accelerated start,”
Professor Dovers said.
Stephen Dovers has degrees
in ecology and geography
and a PhD in environmental
policy. He joined the ANU as a
general staff member in 1988,
later completing his PhD
before becoming a member
of academic staff in 1997.
He began a five-year term as
School Director in 2009.

CHARLES DARWIN SYMPOSIUM 2011

The 2011 Charles Darwin Symposium,
entitled Living with climate change:
at home,at work, at play, will be
held in Darwin on 12 – 14 October.
Speakers will explore issues such as health risks from climate
change, lessons for the built environment in the NT, and the
converging insecurities of climate, energy, food and water.
The learn more about the program and to register for
the free public event, visit W: www.cdu.edu.au/cdss2011/.
The Charles Darwin Symposium is an initiative
of Charles Darwin University and the Northern
Territory Government Partnership Agreement.
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PLANNERS
PREPARE US
FOR DISASTERS
While there is a
grave warning in
the worldwide
escalation of natural
disasters over the
past 20 years,
disaster expert

DAVID KING
believes there is
another message
apparent – it is one of
humanity’s adaption
to climate change.

F

or the past two decades Associate
Professor of Geography in the School of
Earth and Environmental Sciences at James
Cook University David King has made
natural disasters his business. A survivor
of Cyclone Yasi, which battered his home
town of Townsville earlier this year, Dr King
points to his close brush with the cyclone
as an example of how people and policy
makers are improving how we weather the
storm.
“Yasi did a lot of damage, but I feel the
residents of Townsville were well prepared
for the event. We were thoroughly warned,
and as there were no deaths, I believe
this shows that people were prepared and
behaved in the right way,” Dr King said.
He said that despite the devastating death
toll from the Christchurch earthquake,
the message from the area affected was
that people in New Zealand were also
well educated in what to do in such an
emergency.
“The death rate was less than what it might
have been, but unluckily the buildings in
the city centre were not earthquake proof.”
Also the Director of the Centre for Disaster
Studies and the Centre for Tropical Urban
and Regional Planning, Dr King’s research
projects have contributed to emergency
management and land use planning
by pinpointing areas of community
vulnerability and resilience.

strategies and policies that guide all levels
of government and community to mitigate
the impacts of disasters and to prepare for
changes to the environment and natural
hazards that may occur as a consequence
of climate change,” Dr King said.
He said that while the occurrence of natural
disasters had indeed risen, it was the
amount of media interest recent events had
attracted that had become a real factor in
the impact of disasters.
“Disasters are always happening. What’s
different now is the amount of media
coverage,” he said. “In 2011, the media
interest is greater, the human population is
greater and more people are affected.
“What we need to focus on is how planning
has to adapt to pay more attention of
disasters and climate changes.”
At the upcoming Charles Darwin
Symposium Dr King will explain
the implications of his research for
policy makers, local governments and
communities, and how we might measure
and monitor the existence, the strengths
and effectiveness of community resilience
and adaptation to climate change.

TEXT
Richmond Hodgson

“Resilience and adaptation are ideas
that are used by different government
departments to provide structure to

CHARLES DARWIN SYMPOSIUM 2011

IMAGE
Courtesy NASA

LESS MIGHT
IN CLIMATE
BE MORE DEBATE
Ever since the words “climate change” first left an indelible
mark on the fabric of modern society, climate scientists have
been told they need to brush up on their communication skills.
Journalist ANTONY FUNNELL is not so sure.

M

any scientists are learning from communications
professionals about how to convey their messages, so why aren’t
they “winning” the debate on global warming?

TEXT
Richmond Hodgson

IMAGE

Charles Darwin Symposium presenter Antony Funnell questions
the underlying premise that gaining “effective” communications
skills actually aids one’s ability to get a message across in the era
of digital media.
“There are those who believe the best thing scientists can do
if they’re concerned about climate change is to stop talking
about it. And they have some impressive evidence to back their
assertions,” he said.
The Walkley award-winning journalist and broadcaster says
many of the assumptions made about media, communications
and the public’s willingness and ability to access various
viewpoints, is either out of date or misunderstood in an age
where search-engine optimisation and personalisation filters
silently influence our daily media diet.
Presenter of ABC Radio National’s Future Tense program since
2009, Mr Funnell has worked for many of the country’s leading
news and current affairs programs and is a former presenter of
the television program Media Report.
Mr Funnell said what was also often overlooked in discussions
about climate change was the importance and nature of trust in
the 21st Century, particularly where it related to technology.
“So much of our focus tends to be on international treaties
or complex concepts like carbon emissions trading, but an
increasing number of people are beginning to view technology,
not behaviour adaptation, as the ultimate climate change
fix,” he said.
“Whether they’re right or not, is beside
the point. What matters is that
testing has already begun,
and there are those who
worry the potential cure
could be worse than
the illness.”

Supplied by Antony Funnell

BELOW
Symposium presenter and journalist
Antony Funnell says there is a
view that technology, not
behaviour adaptation,
will provide the ultimate
fix for climate change.

ORIGINS SYMPOSIUM

37

LUSH
LIFE OF

BENTINCK
ISLAND

ORIGINS CDU ART COLLECTION

38

K

uruwarriyingathi Bijarrb Paula Paul is a
senior Kayardild woman born c.1937 at Karooi,
on the south side of Bentinck Island in the Gulf of
Carpentaria, north-west Queensland. She began
painting for Mornington Island Arts and Crafts
in 2006 and has established a reputation as an
artist of stature, alongside her aunt and mentor,
Sally Gabori.
Paula Paul’s work has appeared in group shows
and national and international art fairs since 2007.
She has held three solo exhibitions in Melbourne
since 2009.
Her first limited edition etching, Oysters 2009,
was created in 2009 with Northern Editions
Printmaking Studio and was gifted to the
Charles Darwin University Art Collection
in December 2010.

Kunthurlt – Flat Reef 2010 depicts an expansive
marine ridge of rock on Bentinck Island replete
with creamy white oysters, an important food
source for Kayardild people.
The flat reef’s natural abundance and vitality
are captured with painterly and colouristic flair,
accentuated against a monochrome background.
A voluminous topographical mass incorporates an
earlier iconographic element in the artist’s work,
namely marine shells.
In the artist’s first paintings, the distinct shapes
and features of cockles, and the bright bead
necklace or lace-like patterns they form on the
beach, or when assembled by women in ashes
for cooking, were her focus. In this work, a series
of signature motifs is resolved within an overall
and unified composition in situ – one of formal
sophistication and suggestive power.
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ABOVE
Kuruwarriyingathi Bijarrb Paula Paul
Kunthurlt – Flat Reef
2010
Synthetic polymer paint on linen
121 x 91cm
Charles Darwin University Art Collection – CDU1970
TEXT
Anita Angel
Curator, CDU Art Collection and Art Gallery

Gifted by the CDU Foundation, 2011
Image © the artist and courtesy Mornington
Island Art and Alcaston Gallery, Melbourne
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Top End Wildflowers
Wildlife of the Northern Territory: Volume 2
This book gives an authoritative introduction to the wildflowers of the Territory’s Top
End. It includes more than 200 species from 79 families, selected for their abundance,
showiness, or as typical of larger groups.

Graham Brown
Paperback
978-0-9808641-2-0

A few have also been added to represent some of the less common wildflower families.
This publication is written for anyone interested in nature, and learning more. It is part
of a series on the flora and fauna of the NT written by, and with the knowledge of,
local scientists.

Brass Discs, Dog Tags and Finger Scanners:
The Apology and Aboriginal Protection in the
Northern Territory 1863-1972
Is the history of Aboriginal “protection” essentially something to be celebrated, albeit with
some well-intentioned mistakes? Or is white treatment of Aboriginal people, as Justice Brennan
commented in the Mabo case, a “legacy of unutterable shame”? Was self-determination an
excuse for avoiding responsibility, as some have claimed? And in pursuing the NT Emergency
Response, are we just repeating the mistakes of the past, using brass discs and dog tags to
“protect” Aboriginal people from themselves?

Stephen Gray
Paperback
ISBN: 978-0-9808641-3-7

This book assesses these questions by looking at NT policy towards Aboriginal people from
1863 to the beginning of “self-determination” in 1972. It looks at men such as Baldwin Spencer,
Cecil Cook and Harry Giese, assessing them in light of recent public debates about frontier
violence, sexual abuse of Aboriginal women and children, and the Stolen Generations.

Aquatic Biodiversity in Northern Australia:
Patterns, threats and future
The aquatic biodiversity of Northern Australia is a very rich, highly distinctive and frequently
economically important component of the Australian fauna and flora reflecting the distinctive
nature of the landscape, soils and climate. More than one million gigalitres of rain falls over
Northern Australia every year in a dramatic seasonal cycle of short intense wet seasons
followed by long dry seasons that may last for as long as nine months.
This vast rainfall creates an equally vast tapestry of aquatic habitats across the landscape.
However, the annual water budget of the region (rainfall minus evapotranspiration) is in deficit
by more than 1000 mm a year and thus, the aquatic habitats seasonally vary in extent and
quality. Vast floodplains dry out and most rivers cease to flow. The region’s aquatic biodiversity
must deal with this profound seasonal change. Water is a key element in all aspects of human
development in northern Australia.

Brad Pusey (ed)
Paperback
ISBN: 978-0-9808641-1-3

This book provides an entry into the research, both past and present, concerning the aquatic
biodiversity of Northern Australia and more importantly, will help inform the continuing
debate about the future of the region and especially of the distinctive biodiversity of its
freshwater ecosystems.

CDU Press
CDU Press is the publisher based on Casuarina campus of Charles Darwin University. The Press was founded in 1989 and
has developed a publication list that is a unique blend of titles, often focused on the Northern Territory, Northern Australia
and the Asia-Pacific region and/or written by staff and students from CDU. The books range from collections of academic
papers to textbooks and monographs, through to biography and high-quality art volumes.
Visit our website for details of CDU Press titles and order by email or online via the CDU Press website. CDU Press titles are
also available from the CDU Bookshop on Casuarina campus.
W: cdupress.cdu.edu.au

E: cdupress@cdu.edu.au

