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To snorkel or dive on the 
Great Barrier Reef for the 
first time is to discover a 

beautiful and bizarre new 
world below the sea. 

But Dr Robin Beaman, a 
researcher in JCU’s School 

of Earth and Environmental 
Sciences, says we’re 

still only skimming the 
surface of the underwater 

landscape. 

“Coral reefs comprise only 5-7% 
of the geographical area of the 
Great Barrier World Heritage Area, 
and even the most experienced 
will dive as deep as only 40 
metres,” Dr Beaman said. “So I’ve 
been working on a way to get to 
the bottom of it.” 

After three years of research 
including ocean-going expeditions 
for data gathering and mapping, Dr 
Beaman has produced a 3D digital 
elevation model of the Great Barrier 
Reef and the Coral Sea. 

“Previously we’ve had little 
understanding of what exists below 
200 metres, so it’s very exciting to 
be able to map from the coastline 
all the way down to the deep abyss.”

The model covers the entire 
Queensland coast and the Great 
Barrier Reef, and stretches east 
into the Coral Sea, almost to New 
Caledonia. 

On screen the results of Dr Beaman’s 
meticulous work could easily be 
mistaken for a new computer game; 
a challenge that might have you 
dodging behind a spectacular rock 
formation to avoid the sea monster 
that guards the deep crevasse. 

“It certainly gives you a sense of 
what how dramatic the undersea 
landscape is and how little we really 
know about it,” he said. 

The model covers an area of three 
million square kilometres and can 
represent seabed features down to 
100 metres in size, revealing the 
seafloor in unprecedented detail.

“At that scale we’re able to show 
the true shapes of the coral reefs, 
including the older and deeper 
Pleistocene bases upon which the 
modern reefs are built,” Dr Beaman 
said.

“Users can see vast, underwater 
dune fields, the strange-looking 
algal reefs on the northern Great 
Barrier Reef shelf, and a nearly 
unbroken line of fossil barrier 
reefs over 900 kilometres long, 
rimming the shelf edge.”Creating the 3D model has been an 
enormous undertaking.

The model is based on source 
data collected via a wide range of 
techniques including multibeam 
and singlebeam echo sounders, 
airborne laser and satellite 
bathymetry. 

Dr Beaman liaised with multiple 
Government agencies and other 
researchers who have collected 
bathymetry (underwater depth and 
topography) data over the years. 
He participated in three surveys 
using Australia’s largest blue-water 
research ship, the RV Southern 
Surveyor.

The result was a wealth, or perhaps 
a nightmare, of digital information 
about the seabed. When Dr Beaman 
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Undersea canyons incise the continental shelf off the coast near Cooktown.
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says: “I had more than 900 million 
individual depth points to edit and 
clean of noise,” you can tell he’s 
relieved to be speaking in the past 
tense. 

In collaboration with Scripps 
Institution of Oceanography he 
devised a process to convert all 
those data points into a gridded 
surface, which can then be viewed 
as a digital map.

“With 3D visualisation software, 
users can experience a thrilling 
sense of discovery as they glide 
over the seafloor. It’s like diving 
on a grand scale, looking at 
landscape features rather than 
individual corals.

“As you cruise along the continental 
slope you can see dozens of 
submarine canyons that plunge 
deeper than two kilometres, and on 
the Queensland Plateau the model 
is detailed enough to reveal the 
results of underwater landslides.”

Future uses for the 3D model are 
myriad. It will allow oceanographers 
to accurately map currents and 
biologists to target important sites 
for studying deep-sea marine life. 

Oceanographers at AIMS will use the 
grid to simulate current flow within 
a whole-of-reef hydrodynamic 
model, studying the effects of water 
quality changes on the Great Barrier 
Reef. 

Importantly, the model can also 
be an educational resource, with 
the next step being to convert the 
model into a range of file formats 
for public access.

“I think that’s critically 
important,” Dr Beaman said. 
“Australians are custodians for 
the largest World Heritage Area 
on the planet, and to do justice to 
that role we need to know a lot 
more about what’s down there.”

Divers experience the reef to a depth of only 
30 to 40 metres. 
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Dr Beaman took part in three surveys using 
the CSIRO’s Research Vessel Southern 
Surveyor

The Queensland coastline and the Coral Sea

Dr Robin Beaman at work in the Operations Room of the RV Southern Surveyor


