
By Pam Kershaw

Twenty-five years ago, prominent australian 
scientist Dr stephen rintoul was drawn to 
antarctic research because of both its scientific 
challenges and the romance of the region. Now 
his leadership of critically important research 
into the links between climate change and 
the southern Ocean has been internationally 
recognised with the prestigious 2012 martha T 
muse Prize for science and Policy in antarctica. 

The first Australian to receive this award, which follows his 2005 
Georg Wϋst Medal from the German Society of Marine Research, 
Rintoul says the major role the ocean plays in the climate system 
has not generally been understood.

“When we talk about global warming, we’re really talking about 
ocean warming,” he says. “More than 90 per cent of the extra 
heat energy the Earth has stored over the last 50 years is found 
in the ocean.

“The ocean also absorbs a lot of the carbon dioxide we emit 
into the atmosphere, so by storing heat and carbon dioxide, 
the oceans slow down the rate of climate change that would 
otherwise occur.”

World’s fourth-largest ocean
The Southern Ocean, which surrounds the Antarctic and is the 
world’s fourth largest, stores more heat and carbon dioxide than 
any other latitude band and thus is extremely important in slowing 
the rate of climate change. It is also home to a unique network of 
ocean currents – including the world’s largest – which transfer heat 
and carbon dioxide from the surface to the ocean depths.

 But ongoing research has enabled Rintoul and his team from 
CSIRO (Commonwealth Scientific and Industrial Research 
Organisation) to establish the Southern Ocean is changing.

“It’s warming to a greater depth and at a faster rate than the 
global ocean average,” Rintoul says.
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Deploying a deep ocean mooring at the Antarctic coast to monitor 
currents and observe changes in temperature and salinity.

Australian scientists show Southern Ocean 
continues to change 



 

For more information visit www.australiaunlimited.com

Rintoul has made a dozen voyages to the Southern Ocean, most 
recently in early 2012. Measurements taken on that voyage and 
compared with data dating back to 1970 show that the volume of 
cold dense water has now reduced by up to 60 per cent, and that 
the water which sinks is becoming less salty and less dense. 

Changes consistent with global warming
Salinity changes are important because they may indicate 
changes in precipitation patterns or in the rate of melting of 
floating ice around the edge of Antarctica. 

While the final analysis is yet to be completed by his team, Rintoul 
believes increased melt of floating glacial ice is likely to be the 
largest contributor to these salinity changes. 

“Changes in snowfall or sea ice seem to be too small or have the 
wrong distribution to explain the changes we have measured in 
the deep ocean.

 “The composition of the water also provides a clue: water 
that comes from melting glacial ice has a particular isotope 
signature, allowing us to track input of melt water. The isotopic 
measurements back up the story that there’s been an increase in 
the amount of melting of floating glacial ice around the edge of 
Antarctica,” he says.

When these changes are considered along with scientific 
evidence of changes on land and in the atmosphere,  
Rintoul says it’s clear the climate is changing.

“There’s a particular signature of changes in the ocean, 
atmosphere and land that we’d expect to happen as a result 
of greenhouse warming. As time goes on and we collect more 
observations, this increases our confidence that what we are 
seeing is change driven by human activities.”

Technological advances have also vastly improved 
measurements of much more of the Southern Ocean, 
particularly in winter.

Nine Argo floats were deployed on the 2012 voyage, and 
these drifting profilers will transmit temperature and salinity 
information via satellite every 10 days until 2017. The latest 
floats can survive encounters with sea ice, and will allow 
Rintoul’s team to see how dense water forms for the first 
time. 

The voyage also celebrated the centenary of Sir Douglas 
Mawson’s Australian Antarctic Expedition.

Rintoul’s team was able to compare its observations with 
measurements of temperature collected by Mawson 100 
years ago. His measurements showed a warm layer of 
water at 300 to 400 metres of depth. This warm layer has 
disappeared and has been replaced with extremely cold 
water that could only have come from the melting base of a 
floating ice shelf.

Computer modelling will now simulate the conditions of 100 
years ago, and will throw new light on how the Southern 
Ocean has changed over time and how sensitive it might be 
to change in the future.

“Changes in Southern Ocean currents are important 
because they can modify the ability of the ocean to slow  
the rate of climate change by storing heat and carbon,” 
Rintoul says.

“To be able to interpret past changes and predict future 
changes in climate and sea level, we need to understand 
what is happening in the Southern Ocean.”

Greenhouse warming 
driven by human activities

Dr Steve Rintoul, winner  
of the 2012 Muse Prize. 

Sampling the ocean .... bottles on this instrument are triggered at different 
depths to about 6,000 metres, securing water samples for later analysis.
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