
D O  W E  R I S K  L O S I N G   
a krill-based Antarctic 
ecosystem? 
Although they’re just a few 
centimetres long, and often weigh 
little more than a gram, krill are 
rich in nutritious oils including the 
healthy omega-3 fatty acids, making 
them an essential food source for 
other marine animals. Krill make up 
90% of the diet for Southern Ocean 
species like penguins, whales and 
seals. Sustainable krill populations are 
essential for the health of our oceans.    

Not only do Antarctic krill serve as a 
primary food source for other marine 
animals, they are also commercially 
harvested. The sustainably managed 
krill harvest constitutes the largest 
single species crustacean fishery in  
the world. 

In winter, krill live in amongst the  
sea ice: larval and juvenile krill shelter 
from predators in cracks and crevices, 
and they feed on microscopic plants 
and animals that are trapped in the 
sea ice. Krill rely on sea ice for their 
winter food supply as there is not 

enough food for them in the sea 
water under the ice.

Any changes to Antarctica’s sea 
ice extent, volume or duration will 
have significant impacts on the 
krill population in the region, and 
may mean a shortage of food in 
the winter months. It is essential, 
therefore that we learn more about 
the relationship between krill and 
Antarctic sea ice. 

Your support can enable this research 

A multidisciplinary 
approach
To obtain the most accurate picture 
of the relationship between krill 
and sea ice, researchers will analyse 
samples collected over several 
winters from two different locations: 
East Antarctica, where winter sea ice 
is relatively stable, and the Antarctic 
Peninsula, which is experiencing a 
rapid loss of sea ice. 

Antarctic krill embody the phrase  
‘good things come in small packages.’

R E SE A RCH T E A M
Associate Professor Patti Virtue
– Institute of Marine and Antarctic 

Studies
“I have studied Antarctic krill my 
whole career. No other species holds a 
more strategic place in Antarctic food 
web. Krill have evolved to overwinter 
amongst the rafted slabs of sea ice.  
Can they survive without it? Can we 
predict if marine life can survive without 
sea ice? Do we risk losing a krill-based 
Antarctic ecosystem?”

Associate Professor Guy Williams
– Institute of Marine and Antarctic 

Studies
“We have much to learn about this 
unique environment which krill depend 
on for survival over winter.”

Dr Peter Nichols
– CSIRO
“Understanding krill’s relationship with 
the sea ice is imperative considering 
their place of great importance in the 
marine ecosystem.”

Photos: (top) Minke whale; Patti and her PhD student (Zhongnan Jia) deploying 
a zooplankton net; Sea ice algae; (right) Patti Virtue (Images: Patti Virtue). 
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HOW CAN YOU HELP?  
The Antarctic Science Foundation 
is seeking to raise $350,000 to 
fund this research. By making 
a gift to the Foundation, your 
contribution will provide the 
research team with: 

• A contribution to the salary for 
a senior research scientist to 
lead this program

• Biochemical analysis of samples 

• Lipid content, lipid class and 
fatty acid profiling analysis of 
1000 samples

• Laboratory support and fees

Using samples collected from  
scientific expeditions and commercial 
krill fishing boats, the team’s analysis 
will capture a number of different 
aspects. These include:

• using biochemical signatures and 
oil levels to determine the diet and 
general health of the krill

• melting sea ice cores and analysing the 
nutrient content of the microscopic 
plants and animals contained within 
to establish how much winter food is 
available to the krill

• analysing large quantities of sea 
water collected from underneath 
the ice to establish the availability 
and nutritional value of microscopic 
organisms 

• undertaking a comparison between 
sea water and sea ice samples

• relating krill health and food 
availability to the thickness and 
degree of rafting of sea ice in the 
areas where samples were taken

The cross-disciplinary research team, 
led by Associate Professor Patti Virtue, 
includes expertise in biochemistry, 
oceanography, sea ice glaciology, 
and marine oils. This team, from the 
Institute for Marine and Antarctic 
Studies, University of Tasmania in 
Hobart, is well placed to deliver this 
detailed and multi-layered analysis.  

Early warnings of  
future change 
The results from the data – on sea ice 
thickness, food availability and krill 
health – will generate new knowledge 
about the level of dependency krill 
have on ice-associated plants and 
animals.

This information will ensure better 
understanding of how changes to 
sea ice conditions might impact krill 
populations in the future. 

This will allow us to provide crucial 
early indicators about changes to 
the Southern Ocean’s vulnerable 
ecosystem and then use that data to 
inform sustainable management of the 
Antarctic krill fishery.

Making informed 
decisions
Any decline in the Antarctic krill 
population would result in a major 
ecological shift in the Southern Ocean, 
significantly impacting the species who 
rely on krill for their diet. A decline 
in krill would also have negative 
economic consequences for the 
commercial fisheries.

In order to make the best 
decisions about how to 
manage the fishery and protect 
Antarctica’s marine environment, 
we need more information about 
the vital relationship between krill 
and sea ice. 

Please consider a gift to support 
the work of the research team. 

Water colour painting of krill (Julie Virtue); Patti and Christine Crawford fishing 
for krill through a hole in the sea ice; Adelie penguins on ice (Patti Virtue).

18% of your contribution to projects will go towards the operations of the Antarctic Science Foundation.


