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The long-overlooked story
behind Australia’s iconic
sandalwood tree and why it
could be going extinct in
the wild.

On Waanyi and Garawa
country, students are being
taught traditional and western
knowledge of country sideby-side.

The world’s first ‘acoustic
observatory’ is continuously
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Australia at 360 sites across
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T

his has been a year of reflections and
excitement for Bush Heritage. Reflections on
the past 30 years – the impact we have made
and lessons we have learnt. And excitement about
how we are evolving as we prepare to announce
our strategy for 2030.

The environment has, and always will be, the focus
of Bush Heritage’s work. Over and over again our
story tells us that the best work gets done when we
come together and support each other.
This edition of bushtracks is a celebration of those
collaborations - each article a reminder that we all
have the capacity to be a force of and for nature
when we remember that none of us is alone in our
fight to return the bush to good health.
You’ll meet Richard McLellan part way through
his Great Sandalwood Transect across Western
Australia as he uncovers the reasons why Australia’s
iconic sandalwood tree is going extinct in the
rangelands. There’s Hayley Sime, a passionate
young biologist who’s bringing fresh energy and
ideas to our work in north-central Victoria. Bush
Heritage ecologist Katie Degnian gives us an
insight into the culture and biodiversity camps
that she has been helping to facilitate on Waanyi
and Garawa country in the southern Gulf of
Carpentaria. And of course there’s the visionary

A20 project, in which Bush Heritage is just one
of many organisations contributing to the world’s
first acoustic observatory – a continuous five-year
soundtrack of the Australian bush.
As we look to 2030 and the conservation
challenges that the coming years are likely to
entail, it’s clear to me that collaborations such as
these – with researchers, Aboriginal people, and
other conservation groups and landowners – will
strengthen and expand the impact of our work.
We will continue to buy and manage land in
perpetuity, too - with climate models informing
the management methods that we apply to each of
our priority landscapes. I look forward to sharing
the details of our 2030 strategy with you later in
the year. Until then, I hope these stories inspire
you to go out and be a force of nature.

Heather Campbell
Chief Executive Officer
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The Great
Sandalwood Transect
Across a 1500-kilometre arc from
the Gibson Desert to Shark Bay, researcher Richard
McLellan is uncovering the ecological
and cultural value of sandalwood.
STORY BY E LIZ A HERBERT

7
Researcher Richard McLellan is monitoring sandalwood
to record its ecological value. Photo by Shayne Thomson

I

n the rangelands of Western Australia, there
is a slow growing, hardy and iconic tree.

When rain rolls in over the arid and semi-arid plains,
the tree flowers, a scent is released. Wasps, ants,
butterflies and other insects feast on the nectar.
The scent is earthy and sweet and if you break open
the tree, deep within the heartwood, the fragrance
becomes more profound, more aromatic.
It is the Australian Sandalwood tree (Santalum
spicatum), the most commercially valuable tree
in Australia.
Commonly found in incense, perfumes and
soaps, and hugely popular overseas, Australian
Sandalwood has become a pillar of WA's forestry
industry. But while a lot of recognition has been
placed on its commercial value, what of its
ecological and cultural value?
That's where researcher Richard McLellan comes in.
Richard has been investigating the role of
hemiparasitic trees (meaning they derive some of
their water and nutrients from other plants) in desert
communities for his PhD at Charles Sturt University.
Alarmingly, he has found Australian Sandalwood
appears to be going extinct in the wild. It is in such
rapid decline that he is calling for it to be listed as a
threatened species in Western Australia.
Commercial exploitation, land clearing, grazing and
climate change are all partially to blame, as is the
loss of native animals that helped disperse its seed.

“Australian Sandalwood has
become a pillar of WA's forestry
industry. But while a lot of
recognition has been placed on
its commercial value, what of its
ecological and cultural value?”
“One of the reasons sandalwood is not regenerating
in the rangelands is because it's lost its seed
dispersers – the Boodies and Woylies – which
behave a bit like squirrels, collecting fruit that
3
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“You lose those seed dispersers,
and suddenly you've lost 80 years
of regeneration of sandalwood.
Once we lose sandalwood, we
will lose some of the pollinators
that depend on the nectar.
What's next?”
falls underneath the tree, taking them away, and
burying them as a form of scatter hoarding,” says
Richard.
When feral cats and foxes were introduced to the
rangelands, Boodies (Burrowing Bettongs) and
Woylies (Brush-tailed Bettongs) disappeared,
setting off an ecological domino effect.

1
The loss of sandalwood seed dispersers is thought to
be one of the reasons for its decline. Photo by Shayne
Thomson

Keen to ground-truth this for himself, Richard came
up with a plan to survey sandalwood at 12 different
locations over seven weeks in a 1500-kilometre arc
from the Gibson Desert to Shark Bay. He named it
‘The Great Sandalwood Transect’ and embarked on
the ambitious field project with his PhD supervisor,
Professor David Watson.
Sites included Bush Heritage’s Charles Darwin,
Hamelin Station and Eurardy reserves where
Richard has been monitoring sandalwood for over
two years to assess its ecological importance.
“Santalaceae species are all hemiparasites and produce
a huge amount of high-quality litter,” he says.

“You lose those seed dispersers, and suddenly
“As a result, there's always insects and grubs getting
you've lost 80 years of regeneration of sandalwood.
into that litter to make use of the nutrients and that
Once we lose sandalwood, we will lose some of the
attracts a lot of birds, reptiles and even mammals.”
pollinators that depend on the nectar. What's next?”
While sandalwood populations are flowering and
Unfortunately for sandalwood, it doesn’t just smell
producing seeds at Bush Heritage reserves – having
good, it tastes good too. Richard’s research found
benefited from the exclusion of livestock – Richard
that when sandalwood does germinate it is highly
is yet to see regeneration of young plants; a vision
likely to be eaten by animals like goats, sheep,
he would like to see realised in the future.
cows, camels, rabbits, and kangaroos. Its decline
is further influenced by the impacts of climate
Further east on the Great Sandalwood Transect,
change; without successive years of sufficient
another man shares a similar vision.
rainfall, the plant fails to regenerate.
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1
Martu man and sandalwood harvester Clinton Farmer
with Director of Dutjahn Sandalwood Oils Ron Mulder.
Photo courtesy of Dutjahn

When Richard visited the Birriliburu Indigenous
Protected Area (IPA), 6.6 million hectares in
WA’s central deserts, he met with Martu man and
sandalwood harvester Clinton Farmer.
Despite protecting some of the oldest sandalwood
trees in the world on his country – ‘mother trees’
which are up to 300-years-old – Clinton, too, is
worried that overharvesting and climate change
are threatening the future of sandalwood.
Clinton was born into a long history of sandalwood
harvesting. His father, Ken Farmer, walked out
of the Gibson Desert in the early 40s with the first
contact desert nomads. Seeing some difficulties in
the town, Ken began harvesting in 1977 as a way
to keep his people connected to country.
“Sandalwood is special to our culture: it’s a medicine,
it's for smoking, and for calming the mind when
making important decisions,” says Clinton. “If
there was a cut, or spear wound, or skin infection,
the old people would warm the seed up, grind it
on the grinding stone and put it on the wound.”
Clinton took on the responsibility of running
the business, naming it after the Martu word for
sandalwood, Dutjahn, and to this day, has carried
on his father’s mission.

“Our people’s deep spiritual connection with the
land is passed down in the blood from generation
to generation, that’s how we survive, with that
strong relationship. We treat the land like it’s our
relative. It’s our family. It’s our people. Because
when our people pass on, that's where we return
to − to the land.’’
For Martu people, sustainability is a way of life,
and as the threats that come with climate change
increase, Clinton recognises the need for smart,
collaborative land management to respond to it.
Ultimately, he would like to see country replanted
and a strong population of sandalwood thriving
for future generations. Thankfully, he’s not alone.
As Richard sees it, sandalwood’s fate is not yet sealed.
“Every landholder and Aboriginal ranger program
we’ve encountered on the Great Sandalwood
Transect wants to be a part of the solution. We’re
keen to see those people empowered to plant
sandalwood, nurture it, and keep it on their
properties. Hopefully my research can contribute
to that.”

5

Learning
two-ways
In 2016, a desire to keep culture alive and
maintain a strong connection to country led the
Waanyi Garawa rangers to organise an annual
biodiversity survey and culture camp. Five years
on, the camps bring together over 100 participants
and have a strong focus on the next generation.
STORY BY K ATIE DEGNIAN, BUSH HERITAGE ECOLOGIST –
ABORIGINAL PARTNERSHIPS, NT
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Children learn traditional dance during a Waanyi Garawa
culture camp in 2020. Photo by Carmen Taylor

T

he red sun had set beyond the Foelsche River
in the Gulf of Carpentaria and the heat of the
day had finally dissipated. Smoke and embers
rose from the campfire as Elders painted children
with white ochre by the old buffalo yard. Sitting in
a large circle around the campfire, Garawa people
and families were about to watch the next generation
perform traditional dancing. The badibadi (old
ladies) began the rhythm with clapsticks, singing
softly and melodically. The children, shy at first,
soon joined in, the campfire illuminating their faces
and the white trunks of surrounding ghost gums.

The next day, we rose at 6 am to the pre-dawn
sounds of Magpie song, soft chattering, and fire
crackling. The Elders had awoken earlier to prepare
a big billy of tea on the fire before excited children,
Traditional Owners, rangers, ecologists and teachers
piled into cars together to check the traps.
The Waanyi Garawa culture camp and biodiversity
survey is an annual collaboration between the
Waanyi Garawa Rangers, Traditional Owners,
the Northern Land Council and Bush Heritage
Australia. The camps were such a success over the
past four years that in 2020 the Waanyi Garawa
Rangers and Traditional Owners decided to hold
two back-to-back. The first was at Ngumalina,
on Wuyaliya country on the Garawa Aboriginal
Land Trust, and the second at Wallis Creek in the
Ganalanga-Mindibirrina Indigenous Protected
Area (IPA).

“Our ancestors were
monitoring country while
doing early burning and hunting
animals as a food resource. The
stuff that we are doing today is
similar to what our grandfathers
used to do, but with more
technology.”
The camps brought together more than 100 people
from the nearby homelands and communities of
Borroloola and Doomadgee, just over the Queensland
border, as well as further afield: Darwin, Katherine,
Tennant Creek and even as far as Townsville.

For students from Borroloola High School Learning
on Country and the Robinson River School, the
camps offered a great opportunity to learn two-ways
- that is, learning both traditional knowledge and
western knowledge. Students worked with rangers
and ecologists to conduct wildlife surveys, and
Elders taught children language, traditional dancing,
singing, painting, and weaving, as well as showing
them sacred sites and telling stories.
“It’s very important to take our children out so they
can get knowledge from the old people. That’s where
I got my knowledge from,” says Waanyi Garawa
Ranger Josephine Davey. “My husband was teaching
us things, showing us bush tucker, showing us where
the springs are and the sacred sites.”
Each day after checking the traps everyone came
together to hear Elders and ecologists share
traditional and scientific information about the
species observed. The Waanyi Garawa Rangers
trialled using a digital data collection tool to record
songs and stories, as well as language and knowledge
about plants and animals.
“We have been doing animal surveys with Bush
Heritage Australia. Our ancestors were monitoring
country while doing early burning and hunting
animals as a food resource. The stuff that we are
doing today is similar to what our grandfathers
used to do, but with more technology,” says
Waanyi Garawa Ranger Donald Shadforth.
During the wildlife surveys we recorded 97 native
species at Ngumalina, and 68 at Wallis Creek. Some
of the highlights included the Western Chestnut
Mouse (Psuedomys nanus), near threatened in the
Northern Territory, and Gulf endemic species
such as the Gulf Fat-tailed Gecko (Diplodactylus
barraganae), and the striking Gulf Marbled Velvet
Gecko (Oedura bella).
Bush Heritage thanks the Garawa Traditional
Owners of Ngumalina, the Waanyi Traditional
Owners of Wallis Creek, the Waanyi Garawa
Rangers and Northern Land Council staff for their
hard work. We also acknowledge the support of Terry
Mahney, Kate van Wezel, Lucy Muir, Kym Brennan,
Stephanie Anderson and the Robinson River school
teachers. Thanks also to the NT Government Flora
& Fauna Division and MAGNT for providing
trapping equipment.
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Our future
in the field
Hayley Sime began her relationship with
Bush Heritage wearing a ‘volunteer’ hat, but these
days her hat rack is crowded – it now includes
botanist, intern and strategic planner, such is the
nature of collaborating with Bush Heritage.
STORY BY BRON WILLIS

I

f early-career botanist Hayley Sime was daunted by
the size of the task being asked of her in September
2019 – to tag 9000 eucalyptus seedlings in freezing
temperatures, together with a handful of other
volunteers – she didn’t show it.

“You would take the seedlings out of their little
tubes and find that all of their soil was frozen,”
says Hayley.
But Hayley was warmed by the connection she
felt with the dedicated volunteers around her.
Like Hayley, they were inspired by the role
those seedlings would play in revegetating
Bush Heritage’s Nardoo Hills Reserve.
A year later, Hayley graduated from La Trobe
University with a Bachelor of Science, a course that
had included a six-month paid internship under the
guidance of Bush Heritage ecologist Julie Radford,
a fellow plant lover.
“It’s not every day that an intern can just be given
direction and go out there like Hayley did and work
completely self-guided, with such a great result,”
says Julie.
Hayley’s task was to develop a threatened flora
reintroduction and augmentation plan for the
8

Kara Kara–Wedderburn region of north-central
Victoria, Dja Dja Wurrung country, where Bush
Heritage’s Nardoo Hills, Bellair and J.C. Griffin
reserves are located. Hayley’s task was to research
plant species at risk of local extinction.
Two flora groups emerged from Hayley’s research,
one of which had an intriguing characteristic.
“The flora associated with granite soaks is a really
interesting community to work on – because most
of the time it's not there!” says Hayley.
The soaks, found at the base of granite outcrops
in the Kara Kara–Wedderburn region, appear
only in years of particularly high rainfall.
“Soaks are almost barren-looking areas that turn
into lush, bright-green, herb-covered systems after
significant rain. At a moment’s notice these plants
germinate, grow, flower and produce seed, all before
the system dries up.”
The other flora group included species with large
fruits, which are important bush tucker and
medicine plants. These species include Sweet
Quandong and Silver Banksia, used as a sweet drink,
and Sugarwood, the resin of which was used by
Djaara people as glue.

1
Hayley Sime on Bush Heritage's Nardoo Hills Reserve,
Dja Dja Wurrung country, Vic. Photo by Eliza Herbert

“The relationship and information flow (or rightway science), that Bush Heritage shares with Dja
Dja Wurrung, meant that I could easily find what
I needed to know,” says Hayley.
Hayley also values the contribution that Bush
Heritage makes to supporting her peers, the
conservationists of the future.
“The way that Bush Heritage works with volunteers
and students is exceptional. It was one of the main
draws, back when I started volunteering for Bush
Heritage in 2019.”
Julie Radford says that volunteers like Hayley
bring a welcome fresh energy and a familiarity
with new technology.
“It’s easy when you've been doing something for a
long time to take it for granted,” she says. “Volunteers
like Hayley bring a newfound passion that helps to
reinvigorate you, to rekindle that fire.”
“Volunteers also bring a whole heap of information
about new technologies.”
Julie hopes that Hayley’s work will help to attract
funding for projects recommended in her plan,
including seed collection of key species for both

“I woke up with the birds
in the morning and oceans
of wildflowers. I just thought,
‘I don't think you can get
any luckier than this’.”

propagation and long-term storage, and a project
to assess climate readiness of priority species.
Hayley’s next hat is as a research volunteer on the
Nardoo Hills Climate-Ready Revegetation project,
which will see her monitor the growth of the 9000
seedlings that she helped to tag in 2019. She hopes
her work will include a little more time in the bush
than her 2020 mid-lockdown internship allowed –
just two nights.
“I was so incredibly grateful to finally get out to J.C.
Griffin Reserve in Spring,” says Hayley. “I woke
up with the birds in the morning and oceans of
wildflowers. I just thought, ‘I don't think you can
get any luckier than this’.”
Hayley’s internship was generously funded by the
Purryburry Trust.
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Soundtrack
of the bush
Australian scientists, in collaboration with
Bush Heritage and other conservation groups,
have built a world-first acoustic recording
network that will change the nature
of ecological monitoring forever.
STORY BY BRON WILLIS
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Bush Heritage staff set up an A20 acoustic recorder
on Naree Station Reserve, Budjiti country, NSW.
Photo by Amelia Caddy

I

t’s dawn on the flooded plains of Naree Station
Reserve and Yantabulla Swamp, Budjiti country
in far northern NSW. The Royal Spoonbills
and Great Cormorants are calling across the
wetlands. Recent rains in 2020 have attracted
hundreds of migratory waterbirds to the swamp,
a spectacle many researchers would love to witness
in person. But migration events such as this are
hard to predict, the roads are now impassable,
and the chorus of birdsong falls on deaf ears.

Or so you’d think.
Not far away stands a small, solar-powered acoustic
recorder atop a star picket, erected firmly in the
earth. The unit is capturing every moment of the
raucous dawn; the tell-tale grunts, growls and soft
honks of the Royal Spoonbills laid down in crystal
clarity on an SD card. All that’s needed now is for
someone to collect the SD card when the reserve
dries out, and the identities of Naree’s avian visitors
will be unveiled.
The unit is one of 360 currently laid out across the
country, including on 16 Bush Heritage reserves,
as part of A20: the Australian Acoustic Observatory,
a world-first network of acoustic sensors. From
woodlands to wetlands and forests to deserts, these
sensors are recording the sounds of Australia
continuously for five years.

The units are checked every six months, and
recordings downloaded once a year. Once the
data has been collected and analysed, it will help
scientists to map daily and seasonal changes in
animal behaviours, record the presence of species
that are hard to see or track, and provide early
warnings about potential issues in an ecosystem.
The project represents a major collaborative
effort by Australian academics, universities and
conservation organisations, with input from five
universities, the Australian Wildlife Conservancy,
the Tasmanian Land Conservancy, Birdlife
Australia, and Bush Heritage.
When Bush Heritage’s Executive Manager for
Science and Conservation, Dr Rebecca Spindler,
first heard about the project she was quick to jump
on board. “It’s like having an expert volunteer out
there on reserve constantly - rain, hail or shine,”
she says.

“We’re very visual animals
yet there is so much more to be
gained if we just stop and listen.
Birders know this – they listen
as much as they watch.”

At the helm of A20 is Professor Paul Roe from
the Queensland University of Technology.
“Sometimes it’s a good idea to close your eyes and
listen,” says Paul. “We’re very visual animals yet
there is so much more to be gained if we just stop
and listen. Birders know this – they listen as much
as they watch.”
The Acoustic Observatory is a ground-breaking
project that will provide insight into the ecosystems
in which the recorders are placed, with a level
of detail that has never before been possible.
“This isn’t a project where you can just look in an
ecological textbook and say, ‘Oh, we want to do
biodiversity monitoring using eco-acoustics’ and
find an answer,” says Paul. “This is very much
at the bleeding edge of what’s been done.”

Paul Roe says setting up the Observatory would
have been impossible without the contribution
of these organisations – the staff and their armies
of volunteers.
“Collaboration is vital, particularly for places like
Australia that are suffering the effects of climate
change – and where we have organisations like
Bush Heritage that are really doing something
to conserve land and species.”
The data-analysis phase of the project will be
colossal and cutting-edge.
“We can train computers to pick up specific sounds.
We’ll be able to grow algorithms for particular
species that we’re interested in,” says Paul.
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“The data makes the health
of our landscapes easily visible –
and if we’re going to bring more
people on board to care about
our climate and our landscapes,
we’re going to need a way to
easily show them the health
of our country.”

And, because the data will be available to anyone due
to the ‘Open Source’ software it uses, researchers
will be able to refer to it for decades to come to help
identify long-term trends, such as those associated
with climate change, development or land clearing.
Another huge benefit of the Acoustic Observatory
is its capacity to engage and inspire more people
in the fight to protect Australia’s landscapes and
native species.

5
Waterbirds flocked to Yantabulla Swamp after flooding and
rains in March 2020. Photo by Kylie Fisher
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“The data makes the health of our landscapes easily
visible – and if we’re going to bring more people on
board to care about our climate and our landscapes,
we’re going to need a way to easily show them the
health of our country,” says Rebecca.
“We’re also going to need a lot of volunteers to listen
to the recordings periodically and analyse the data.
That will mean there are more people with a vested
interest in and knowledge about the health of our
landscapes and species.”
Rebecca is thrilled to see Bush Heritage volunteers,
staff and scientists at the forefront of such a
groundbreaking project.
“This is likely to be our most successful citizen
science foray to date,” she says.
For more information about A20, visit:
www.acousticobservatory.org
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Parting shot

My happy place
Eliza Herbert
Content Producer
I grew up near the Yarra River – the Birrarung,
on Wurundjeri country, Melbourne. It was my
playground. When I was younger, my brother and I
would go for bike rides along the trail, speeding up
through puddles on rainy days so that mud would
splash up around us. When I was older, I would go
for walks alone to sit on the banks and reflect.
My favourite places were areas where the understorey
was dense, full of silver wattles and bottlebrush and
tall gums in the canopy. I would lose myself in the
fullness of the trees; the way they sprawled around
each other, some long and slender, others curly,
gnarly, knotted. The sky – whether tumultuous and
stormy, or blue and sparse – always made me calm,

as did the river. The constant, subtle movements
of the world around me made me feel still.
In the prolonged lockdown of 2020, I returned
to the river. It kept me sane. I would think about
how it flows over 240 kilometres from its source at
Mt Baw Baw to its mouth at Port Phillip Bay. Just
as the river ebbed and flowed and stretched, so did
the people who gathered around it. It became a
playground again, a meeting place, somewhere to
explore. It was a place of reprieve and it felt good
to see people reconnecting with nature. While
the world still faced many challenges, it gave me a
sense of hope, rooted in a belief that when we come
together, we are resilient.

“In the prolonged
lockdown of 2020,
I returned to the river.
It kept me sane.”

“Pullout text.”

1
Bush Heritage Content Producer Eliza Herbert by the
Birrarung/Yarra River on Wurundjeri country, Melbourne.
Photo by Daniel Hartley-Allen
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You can also donate online at:
bushheritage.org.au/donate

Please tear off and return this coupon to:
Bush Heritage Australia
Reply Paid 329
Flinders Lane VIC 8009

Our work relies on the support of generous
and passionate people like you.

Bush Heritage is a national
not-for-profit organisation.
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Yes, I will be a force of nature.

Be a force
of nature.

Bush Heritage Australia
Bush Heritage is an independent not-for-profit
conservation organisation that buys and manages land,
and partners with Aboriginal people, to protect our
irreplaceable Australian landscapes and native species.
Founded by Bob Brown in 1991, we have since grown to
protect and help manage over 11 million hectares - that’s
more than all of Tasmania. These landscapes span from
rainforests to woodlands, savannas to deserts,
and everything in between.
Our work would not be possible without the support of
people like you. In particular, we gratefully acknowledge
the many donors who have recently contributed.
Looking for more stories? Find us on:

