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Today we're talking to professor Doug bones.
What have you got to show us today?

Interview with Professor Doug Bones

Interviewer: Today, we are here in South Australia talking with fossil expert
Professor Doug Bones. Tell me the story of how Spriggina was
discovered?

Scientist: Back in 1946 a geologist named Reginald Sprigg was investigating old
mining leases near the Ediacara hills in the Flinders Ranges when he
knocked over his water bottle, revealing a pattern on the rock. He picked
up what he thought at the time, was a fossil of a sponge and that was the
beginning of an incredible discovery of a collection of fossils in an area of
the Flinders Ranges in called the Ediacara Hills (Dcceew.gov.au, 2022).
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Why did it take 30 years to name to recognise and these fossils?

First scientists believed it was impossible that fossils of early animals
could be found in 550-million-year-old rocks. They thought that after
death, animals with soft bodies and without a skeleton would decay too
quickly preventing the normal fossil mineralisation of bones or shells. It
was only after scientists discovered evidence that these fossils were
molds or casts left by the soft bodies of animals and after more fossils
were recognised in similar geologic formations around the world (Droser
and Gehling, 2015) (Droser et al., 2022).

What fossils have been found?

First, we have Spriggina floundersi, a small tapered fossil with an obvious
head and tail end (3 - 5cm long) named after Reginald Sprigg, then
Dickinsonia rex, arather large fossil (over a metre in length )Jand
Dickinsonia costata (4- 150mm long), named after a mining department
colleague (Flinders Ranges Ediacara Foundation, 2024), Attenborities,
grape sized, translucent creatures that resemble jellyfish, named after Sir
David Attenborough and Tribrachidium, named after its triradial symmetry
or three legged appearance (Good Living, 2023).

We now refer to these fossils as coming from the Ediacaran period,
what does this mean?

We use a scale called geologic time to describe earth history from its
formation to the present. The first three eons, long periods of time around
1-2 billion years each, were a time when the earth’s crust was being
formed. It was a terrible environment with glacial freezes, oceans and
atmosphere mostly devoid of oxygen. The current or fourth eon, called the
Phanerozoic from 541 million years ago is when biology has flourished
(Earth@Home, 2024).

The 100 million years we now know as the Ediacaran period is the last
time period of the previous eon called the Proterozoic, just before the
Cambrian period. It was recognised in the 2003 by the Geological Survey
and (KNOLL et al., 2006) Scientists believe the Ediacaran period forms the
missing link between single cell life and the Cambrian explosion of life.
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Presented by Doug bones

You think I'm old, check out what's behind me

Interviewer: What changed around 600ma to make life happen?

Scientist:

The environment was incredibly hostile in at the end of the Proterozoic but
as the earth warmed after one of its coldest periods called “snowball
earth”, the increase in volcanic activity melted glaciers caused nutrients
from rocks to enter the ocean. These nutrients fed the photosynthetic
algal blooms and cyanobacteria which in turn increased the oxygen levels
in oceans. We think this oxygen supported the development of
multicellular organisms and helped build huge microbial mats covering
the floor of the oceans. This is the change that triggered the Ediacaran
biota development (Si.edu, 2024)
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Why the Ediacaran hills in South Australia and not somewhere else?

This area was once a shallow marine environment (Droser et al., 2022)
(Droser and Gehling, 2015). A perfect spot, so that when soft bodied
organisms died in low wave energy environment, fine sediment could
rapidly cover the dead organism. These seas were very rich in a silica
laden sediment, called siliciclastic mudstones and siltstones that could
settle on and around the body forming a type of natural cement.

As the body decays its image remains imprinted with its detail preserved
in “rapid set cement” and the result is a concave or mold fossil. If the
sediment flows into and hardens in the space where the body has
decayed, a convex or cast fossil is created (Slagter et al., 2022).

What can you tell us about Spriggina and the other animals found at
Ediacara?

These animals lived and fed on the algal and bacterial slime mats that
covered the sea floor in the shallow marine environments. We have
evidence of these mats from rock impressions known as Textured Organic
Surfaces or TOS (Gehling and Droser, 2009). As gentle marine animals
they did not need protective shells, armour or teeth as there were no
predators.

Is Spriggina an animal?

Yes, its most definitely an animal. We need to remember that a primitive
animal that we find in the Ediacaran fossil bed looks quite different to
animals today. But that doesn’t mean they are bacteria or plants.

We define animals as living things that have developed a multicellular
structure with flexible cell walls and a body shape with a head end and tail
end, something we call axial polarity. Animals also have bilateral
symmetry which means they have developed a nodal pathway, you could
say they have their own GPS system to direct which side of their body is
left and right, directing which cells develop into different parts of the body
and organs.

The last critical piece of evidence is movement. For this we have some
evidence that species like Dickinsonia and Kimberella could move. We
have discovered external mold fossils of Kimberella at the end of what we
believe are feeding trails in the rocks at Nilpena (Droser and Gehling,



2015). These feeding trails we call trace fossils because they are
impressions left by these animals as they moved, grazed and burrowed
their way across the landscape (www.Ediacaran.org, n.d.). Just because
we can’t link any of these fossils to modern animals suggests that they
went extinct after the Ediacaran and before the Cambrian explosion.
Maybe a failed evolutionary experiment or we just haven’t identified their
ancestral link yet.
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Creation of new fossil park at Nilpena
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Yes, all good evidence but some scientists still think that fossils like
Dickinsonia are not true animals because they represent fluid filled
multicellular organisms. and that there is no evidence of movement
(RETALLACK, 2025)

Yes, Yes There is a category of called vendobionts and certainly
Dickinsonia with its quilted appearance looks like it fits that category. But
an Australian researcher llya Bobrovskiy applied the study of the specific
molecular chemistry of animals to the fossil environment. In other words,
he began studying fossil fats in the sediments immediately surrounding
these fossil casts (ANU Research School of Earth Sciences, 2024).
Finding that the Dickinsonia fossil contained 90% cholesterol
compounds, only found in animals, he concluded Dickinsonia was an
animal (PBS Eons, 2020)

What do you think these fossils can show us about evolution?

The Ediacaran period provides the evolutionary link between single cell
organisms known as protozoans to the huge group we call the metazoans
made up of all multicellular animals from sponges and jellyfish at one end
to humans at the other. It reveals the Cambrian explosion did not come
from nowhere, but it was fuelled by the changes occurring in the
Ediacaran.

The appearance of the first marine predators at the beginning of the
Cambrian meant the end of the gentle filter feeder of the Ediacaran. After
all animals that had mouths, teeth and developed a gut could move
around and eat other animals would certainly be more successful driver
of evolution for other predators and protective shells.

What’s the future for the study of these fossils?

As | have mentioned molecular chemistry techniques are starting to help
separate these fossils from their environment. Whilst it’s not DNA, there
are other unique chemical signatures in living cells such as cholesterols
and primitive embryonic proteins that may will help us sort out this puzzle
further. Even the study of biomechanics of modern animals directs the
modelling of how primitive animals moved and the traces they leave
(Nhm.ac.uk, 2025). Who knows, another big discovery could be under the
next rock.



Interviewer: Finally, why is itimportant to learn about something that lived 550
million years ago?

Scientist: Geologists are interested in fossils because it reveals the age of arock
and its usefulin finding minerals.

We also want to know how life developed on earth. When we discover how
life developed in the different the climatic and geologic conditions it will
help us search for evidence of life on other planets. The story of fossils
can provide critical insight into how our planet might continue to sustain
life with the changing climate.

Interviewer: Thank you for your time today and telling us about the wonderful
discoveries made in outback South Australia.

Scientist: It’s really the start of an exciting journey and Spriggina has certainly put us
on the map.

No bones about it
( made a big bmpression!

Putting SA on the map
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