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360° Flinders Ranges: VR in support of

World Heritage status

he Flinders Ranges of SA have taken a significant step
towards gaining UNESCO World Heritage status after being

nominated on Australia's Tentative List for World Heritage.
The remarkable history, cultural heritage and scientific value of this
iconic landscape have recently been unlocked through an immersive
field experience produced by the Project LIVE team at the University
of South Australia. Launched at the SA Department of Energy and
Mining's annual Discovery Day in December 2022, the virtual reality
(VR) journey through deep time uncovers the outstanding
geoscientific significance of the Flinders Ranges and reconstructs
the story of life on Earth, right from its very beginnings. It is freely
available at projectlive.org.auf360-flinders-ranges.

The fabulous Flinders Ranges

The Flinders Ranges are arguably one of Australia’s greatest
geological wonders. Here, kilometres of Adelaide Superbasin
sediments overlie Mesoproterozoic basement rocks exposed at
Arkaroola, and record the rise of multicellular life on Earth across
the Ediacaran-Cambrian boundary.

This near-continuous sediment package chronicles the changing
environments from a turbulent history, spanning Snowball
Earth and grinding glaciers through to the shallow, warm siliciclastic
ocean systems of the Ediacaran, and on to the carbonate-dominated
Cambrian seas. Six hundred million vyears of geological
transformations are exposed as the pages of Earth's past. They reveal
the rise and fall of mountain ranges, dramatic changes in climate
and landscapes, the appearance of Earth's first animals, and even a
giant meteorite and a superheated geyser thrown in for good
measure!

The international geological significance of the Flinders Ranges
is well documented, not least of which in the 2020 AJES Special
Issues (eds. Hore & Preiss). The Golden Spike™(Global Stratotype
Section and Point, or GSSP) for the base of the Ediacaran Period lies
in a creek bed in the lkara-Flinders Ranges National Park. This

What a view! The Project LIVE team collect drone footage on top of Wilpena
Pound.
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Project LIVE's Steve Hill gets the 4WD-mounted 360° camera ready for action
at Warraweena Conservation Park. Images courtesy Tom Raimondo

represents the only GSSP locality in the Southern Hemisphere.
Ediacaran Period nomenclature is also a product of the Flinders
Ranges. The Ediacara Hills are the location where Reg Sprigg first
discovered Ediacaran fossils while surveying for potential mineral
deposits in the 1940s.

While several exceptional Ediacaran fossil localities can be found
globally, arguably the Flinders Ranges is the most significant. Here,
more than 80 different taxa have been identified, spanning the
greatest morphological diversity of any Ediacaran fossil locality on
Earth. Well-preserved fossils have been found at more than 30 sites
across the region, and today, these localities form the foci of ongoing
Ediacaran research in Australia.

Of all the fossil sites in the Flinders Ranges, the jewel in the
crown is Nilpena. It represents the best place on Earth to study
Ediacaran communities in situ, and has now been incorporated into
the newly designated Nilpena Ediacara National Park. Once opened
this year, the park will offer fossil tours and interpretive activities
that highlight the ongoing work to preserve these unique fossils,
and will encourage a better understanding of our fossil heritage.

Alongside its deep connection to our ancient animal ancestors,
the Flinders Ranges records many stories and time capsules of the
more recent past. The Adnyamathanha people have called this region
home for many tens of thousands of years. Their connection to,
and understanding of, the landscape is such that even the name
‘Adnyamathanha’ translates as ‘rock people’ Mining heritage has
also become woven throughout many of the remote outback
communities that have since developed, and upon which major
discoveries such as Olympic Dam were built. The Blinman Mine
represents the longest-operating copper mine in the Flinders Ranges.
It is preserved today as a heritage site where underground tours
through the abandoned mine tunnels still operate. In contrast, most
other mine sites are far less accessible, but contain remarkably well-
preserved mine workings and town ruins.

Each of these stories offers an opportunity to develop a shared
understanding of the remarkable history, cultural heritage and
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scientific value of this iconic landscape, and a responsibility for its
future conservation. Rather than confining the World Heritage
nomination to words on a page, the Project LIVE team's VR
experience opens the region up to the community as an engaging
and entertaining experience that's the next best thing to actually
being there. And in some cases, it gives a perspective that you
couldn't get by any other means, such as a world-first immersion in
the ancient Ediacaran seas...but more on that later!

Pursuing World Heritage

The Flinders Ranges is truly a working laboratory for geoscience
students and researchers. With such a vibrant history of exploration
and education, the extraordinary global significance of the region
has long been appreciated by geologists. Now, these sites also form
the focus of public interest as the push for a Flinders Ranges
World Heritage listing further highlights these natural wonders. This
undertaking, pursued by the SA government, aims to position the
Flinders Ranges firmly on the geological and environmental world
stage — alongside sites such as Yosemite and Yellowstone National
Parks, or closer to home, the Great Barrier Reef.

The World Heritage nomination process is no simple undertaking.
Begun in 2016, seven years have now been spent developing the
proposition. Numerous nomination documents must be prepared,
the science supporting the proposal peer-reviewed and published,
and engagement with Adnyamathanha and landholders undertaken.
This daunting project is a team effort. The hard work of individuals
spanning universities, government departments and local
communities has now resulted in the Flinders Ranges being accepted
onto UNESCO's World Heritage Tentative List. The next step is
the submission of the Nomination Dossier in 2024, and (finally)
inscription on the World Heritage List by 2025.

A World Heritage listing for the Flinders Ranges has the potential
to greatly increase the tourism and education potential of the region.
The nomination process, however, must cover a lot of scientific ground,
and the documents prepared are thorough, technical and dense.
Finding impactful ways to communicate the geology of the region and
engage the broader public in the nomination process is crucial. How,
then, do we involve the broader public effectively? How do we make
it accessible to everyone? How do we communicate the wonders of
the Flinders Ranges to the world? Enter Project LIVE!

Immersive education

Established in 2014, Project LIVE is a STEM initiative at UniSA
focused on creating high-quality, virtual and augmented reality
experiences for research, teaching and community engagement. Its
origins are in Earth and Environmental Science, where fieldwork is
a cornerstone of experiential learning. However, fieldwork is a
challenge. World-class field sites are often situated in inaccessible
or remote locations, just like the Flinders Ranges, where student
visits can be impractical or cost prohibitive. And these critical
learning experiences can be intense, confronting, and difficult to
replace with genuine alternatives if students are unable to attend.

Virtual field experiences are designed to support and improve
hands-on learning, without the drawbacks of time pressure,
situational anxiety, or even unfavourable weather! This affords better
opportunities for students' prior knowledge to be built upon, rather
than being swamped by a flood of information that is too challenging
to process and retain. Importantly, it encourages self-directed learning,
rather than teacher-directed. Plus, it better caters for student diversity,
access and inclusion by offering flexible learning for those who are
usually unable to participate in fieldwork activities due to disabilities,
illness or other factors.

Our work draws upon the university's extensive VR expertise to
create an authentic and engaging platform that uses immersive field
experiences for real research outreach and educational benefit.
During National Science Week in August 2020, our flagship virtual
tour 'Beyond the Ice' was launched, freely available at
projectlive.org.au. Beyond the Ice presents a gamified, geological
expedition of Hallett Cove. It challenges users to explore the
landscape history of this internationally renowned geological site
by performing tasks such as finding fossils, measuring glacial
grooves and identifying rock folds. The virtual geo-challenge has
become a global hit, being accessed by users from 60 countries and
showcased at Berlin Science Week. It has also been integrated into
primary and secondary school science curricula, shown at VR gaming
arcades in Adelaide and Melbourne, and has received significant
media interest.

The same year, in response to teaching restrictions imposed
during COVID-19 lockdowns, two virtual tours were developed of
the Ediacaran and Cambrian Fossil Galleries at the SA Museum. The
tours have primarily been used by first-year undergraduates at
UniSA, and their implementation has allowed teaching staff to
gauge their effectiveness compared with face-to-face teaching.
Feedback from students has been overwhelmingly positive,
particularly when the online experiences are integrated with
traditional museum day trips. This combination has given students
the benefit of seeing the fossils first-hand at the SA Museum, while
also having a secondary resource at their fingertips to revisit the
galleries and aid their development of assessed learning outcomes.
Both tours are freely available for use, and can be found together
with additional local geological sites on the Earth Science page of
the Project LIVE website.

Half a billion Izlears of life
in the outbac

With the UNESCO World Heritage Nomination for the Flinders
Ranges well underway, the time is ripe for communicating the
richness and diversity of this landscape in a way that informs,
inspires and engages. The Project LIVE team has therefore turned its
attention to producing an immersive virtual tour that documents
the outstanding geoscientific significance of the region.

Entitled 360° Flinders Ranges: Half a billion years of life in the
Outback, the VR experience is a resource for the Australian and global
community that serves as an introduction to the Flinders Ranges. It is
also a mechanism to engage the public in the pursuit of World
Heritage status. No longer a remote and inaccessible corner of the
world, the Flinders Ranges is uncovered with the power of VR. Anyone
from across the globe can immerse themselves in this iconic landscape
and be taken on a journey through deep geological time.

Despite a wealth of scenic footage and absorbing geological
sites, arguably the biggest showstopper of the virtual tour is the
Ediacaran portal — Our Ancient Ancestors: reconstructing a weird
and wonderful lost world. Our game designers have brought the
ancient Ediacaran sea-floor back to life as a dynamic virtual world,
and paleo-artist Katrina Kenny has painstakingly reconstructed the
Ediacaran fossils, piece by piece, as high-resolution 3D models.

This is the first time such detailed models have been created for
many Ediacaran fossils. It represents a significant, scientifically
accurate update to the traditional portrayal of Ediacaran fossils as
a museum diorama. In a world first, users can swim in the shallow
Ediacaran seas with organisms such as Dickinsonia and Kimberella.
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Classic Flinders Ranges landscapes of Bunyeroo Gorge and the Razorbacks,
which the World Heritage nomination aims to expose to an international
audience.

SCANME *

Swim with the Ediacarans! Gameplay screenshot from the 360° Flinders
Ranges virtual experience, showing the immersive sea-floor environment and
your intrepid tour guide, Professor Flint! Scan the QR code to see the latest
updates about the VR project.

By exploring these creatures up close, and learning a few facts
and figures about them along the way, students and the broader
community can engage with the weird and wonderful fossils that
form the centrepiece of the World Heritage nomination.

The virtual journey through deep time doesn't stop there, either.
The immersive VR experience has 360° flythroughs of Ikara/Wilpena
Pound, revealing the faults and folds of the landscape from above.
An interactive 3D reconstruction of the Golden Spike locality in
Enorama Creek gives extra content to explore. There's also an
underground experience at the Blinman Heritage mine, and a
historical reconstruction of the abandoned mining town of Cadnia,
which serviced the copper mine at Sliding Rock. Lots of colourful
characters weave entertaining tales of all there is to know about
the Flinders Ranges, including (spoiler alert!) the intrepid Professor
Flint and Pegleg Blinman as your personal tour guides.

Community impact

Launched at the SA Department of Energy and Mining's Discovery
Day in December 2022, the 360° Flinders Ranges VR experience is
now available as a free download. It has already been accessed by
users from more than 50 countries, demonstrating the truly
international interest in unearthing the geological marvels of this
region. It has also received the first-ever GOLD award from the
Palaeocast Gaming Network, who described it as "undoubtedly the
best Precambrian game ever done...and the best palaeontological
soundtrack ever created” (courtesy of Professor Flint's catchy
catalogue of paleo tunes!)

More significantly than the VR experience itself, a new teaching
resource for secondary students has been launched. It incorporates
content on the Ediacara biota developed by the Project LIVE team
in partnership with the SA Science Teachers' Association (SASTA),
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the Flinders Ranges Ediacara Foundation and SA Department for
Education. From 2023 onwards, science teachers across Australia
will have the resources to teach local content about the Ediacarans
and the Flinders Ranges as part of the Australian Curriculum for
Science. This includes 3D reconstructions of several Ediacaran
animals and a virtual swim through the ancient seabed created for
the VR experience. All details about the curriculum resource are
available the latest issue of the SASTA Journal.

Getting started

360° Flinders Ranges is compatible with most recent VR headsets.
For those who don't have access to a VR device, the website contains
interactive 360° videos and images that can be viewed on a desktop
PC or mobile. Those based in Adelaide can also take advantage of
free VR sessions available at VRxp in the city, with bookings
available at vrxp.com.au/flinders360.

The Project LIVE website also features a behind-the-scenes look
at how the VR experience was created. This includes high-resolution
3D printed models of Ediacaran animals, which are now being used
by local tour guides in the Flinders to educate visitors about ancient
and extinct fossils in a tangible way. There is also an interactive 3D
model viewer of the Ediacara biota to explore, so you can get to
know your ancient ancestors a little better! Links to media articles
and podcasts with the Project LIVE team are also provided for further
reading and listening, including in-depth interviews from the ABC
and InDaily.

We hope to see you virtually exploring the Flinders Ranges soon!

About Project LIVE

Project LIVE has developed a multidisciplinary portfolio of virtual
tours from the Adelaide coast to outback Australia, from an
advanced manufacturing laboratory and an active construction site
to a contemporary art exhibition and exploration drill rig, and many
more. All tours are freely available at projectlive.org.au. We also
maintain three immersive lab spaces at UniSA's Mawson Lakes
Campus. The Panorama Room features a 180-degree multi-projector
panoramic display, while a VR Studio houses a bank of virtual reality
workstations and headsets. And the Augmented Reality Sandbox
enables hands-on interactions with spatial visualisations, such as
fire and flooding simulations. All facilities are available for
workshops and tours — please get in touch via the Contact form on
our website or email tom.raimondo@unisa.edu.au.
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