Polar light show

This image of aurora australiswas  captured
by NASA's IMAGE satellite in 2001. It has been
digitally overlaid onto an  image of the Earth.
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Emperor penguins hudd.|e
beneath an aurora australis
display in the middle of winter.

Jupiter

Saturn



how does
nncworlt AN

Can you count something you
can’t see? Statisticians can

and they do it all the time. No,
they’re not dreaming! They're
just using some clever maths.

CSIRO statistician Mark
Bravington has been counting
invisible whales in the
Southern Ocean, the ocean
that encircles Antarctica.

Help! Some dr iy
data Is nissing "
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Perfect whale spotting conditions on the
Aurora Australis, the Australian Antarctic
Division’s research vessel.
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Did you know? When a whale
raises its head, and sometimes
its upper body, vertically out

of the water to look around it's
called spyhopping.
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Whales are the world’s largest
living animals. The biggest IS
the Blue whale (Balaenoptera
musculus ), which can weigh up
to 200 tonnes! That's about 20
school buses!




The ‘loose tooth’ (seen here from space) is
an area at the northern edge of the Amery
Ice Shelf. Can you spot it?
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The loose tooth is an area at the northern
edge of the Amery Ice Shelf where a large
iceberg is calving off.
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Jim setting up the equipment at the start of
the summer.

His work is part of a bigger study looking at how great
ice masses are ‘calved’ off the Antarctic ice sheet. In
particular, Jim is studying a 30km by 30km block of ice
known as the ‘loose tooth’ that is cracking away from
the icy continent.

So how do you study the birth of a giant iceberg?
There are two parts to the project. One is to monitor
the rift's growth using satellite images and data; and the
other is to put equipment on the ground where the ice
is cracking apart.

Antarctica is a continent covered by a large
dome of ice. If you take an ice cube out of
the freezer and bang it on the table, it seems
really hard. But under pressure, it will also
flow and flatten out over time. Have you ever
seen a drop of cold honey sitting on a table?
It starts off dome-shaped, but after a period
of time it flattens out. That's how the ice

acts as well. In fact, at the edge the Amery
Ice Shelf in particular, the ice is flowing

out towards the sea at a rate of about three
metres a day.

“We set up GPS (Global Positioning System) receivers
at the start of the summer,” explains Jim. “The other
type of sensor deployed at the rift is a seismometer.
Seismometers detect vibrations — they are most often
used to measure the ground motion that occurs during
earthquakes. They ‘listen’ to the ‘icequakes’ that occur
near the rift tip as it cracks its way forward. At the end
of the summer, we retrieve them and use computer
programs to process the data that have been collected.”

In the early years of the survey, which is the rst of

its kind, the crack grew in short bursts for a few hours,
every week or two. During the 2005-2006 season,
things were different. “Seismic activity was more like
a constant rumble and was spread out across a larger
area as the rift tip entered into heavily crevassed ice,”
says Jim.

The last time a big iceberg broke off the Amery Ice
Shelf was in the early 1960s. “This iceberg broke off
and it was enormous — 70 km to one side, 140km to the
other side — a giant rectangle. The evidence comes from
a ship that went by in 1963 and saw part of the Amery
Ice Shelf sticking way out, and then from another boat
that went by two years later that noticed that it was
gone.”

“We are interested in learning about the rate at
which rifting occurs today, and how it is affected by
the temperature and motion of the ocean as well as
the atmosphere. With this information, we can better
understand how the Earth’s changing climate will
affect the Antarctic ice cap in the future,” says Jim.
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Weird and wonderful

Jim was studying sea oor geophysics and
nishing his graduate work when the opportunity
came up to work on the loose tooth project.
“Going to Antarctica is something that | always
wanted to do,” he says. “One thing | love about
my job is all the weird and wonderful things |
get to do — whether it's spending a few days on
an old beat-up Indonesian supply ship, pooping
in a bucket on an Antarctic ice shelf, or ying in
a helicopter along a giant crevasse. My job has
made my life an adventure.”
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Elephant seals are caught so that they
can be weighed and have time-depth
recorders attached to them. Data from
these recorders tell us where the seals
have been going to eat and what the
ocean conditions are like.
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The most beautiful bird in Antarctica?
Snow petrels are pure white with striking
dark eyes.

Fred spent six months scrambling
down hills looking for the snow petrel’s
nesting sites.

uzebyAl ZAAT

Finding which nest is best

Frederique Olivier is a eld ecologist who, this yeatr,
travelled to Antarctica for the seventh time. She
researches the nesting sites of snow petrels - whie birds
that look like pieces of ice that have come to life.

Snow petrels forage in the pack ice and breed on

the islands and rocky ice-free areas of the Antarctic
continent. Sea ice conditions, which are likely to be
affected by climate change, in uence their survival.
Fred wanted to know why snow petrels nest in certain
places and not in others, and started her work at
Casey Station.

Bzyivea Azb:

Snow petrel nests are usually well hidden,
surrounded by snow and an oily spit which
accumulates at the top of the nest site and
helps to scare predators.




“I spent six months scrambling down hills looking

for snow petrel nests. | used a GPS system to record
their exact location and collected information about
the environment around the nest,” says Fred.

Fred was surprised by what she discovered.

“The snow petrels chose very peculiar places to nest.
You might think being surrounded by snow might
make you feel cold, but in fact it is the exact opposite
for snow petrels. Sometimes these birds use snow as an
insulation material, in the same way that mountaineers
dig snow caves to protect themselves for the night.
They actually try to keep a little bit of snow in their
nest cavities and build some walls around them,
because it protects them from the wind and also
maintains a little bit of heat in the nest.”

IPY is also your chance to get involved
with cutting edge science in real-time.
Visit www.ipy.org for more information.

Because Antarctica is so big, no one can visit every
single rocky area along the coast to count snow
petrels in the eld. So, Fred used computer modelling
software to work out where the birds might be nesting
elsewhere. Then she had to test her predictions.

“After two years, | got a chance to go to Antarctica
again and see if my computer work was re ecting
what actually happens. | found that the computer
analysis could predict where the snow petrels where
nesting at Mawson. | was very happy because my
models worked!”

Fred says it is likely that her models can be applied
to other unsurveyed areas of East Antarctica and to
other species.
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“By understanding the relationships between species
and their environment we can better predict the impact
on these habitats if they are altered by climate change.”
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What's your adventure?

Fred's work as a eld ecologist allows her to
indulge in her other passions - outdoor adventure
and wilderness photography. Ice kiting, scuba
diving and Immaking are just some of the things
that Fred gets up to on her travels. In 2005, Fred
and her partner Wade Fairley spent a winter at
Mawson Station Iming emperor penguins for the
BBC Natural History Unit seriesPlanet Earth.




Ancient ice Q

Trapped inside ice and snow are millions of tiny air

bubbles and bacteria. This means that every chunk
of ice or lump of snow is like a time capsule, storing
a snapshot of the Earth’s atmosphere and lifeforms.

Jimmy Twin is currently nishing off a PhD degree
at the University of Tasmania. “I look at places in
Antarctica where no one else has looked before,
to try and nd new kinds of bacteria,” he explains.

Jimmy is excited by what his samples could reveal
in the laboratory back in Hobart. “By looking at
ancient ice, | get to see what has been in the air in
the past. Hopefully, this will lead to further research
looking at how the bacteria we nd today have
changed over time.”

Living things are made up of tiny cells.
Proteins are molecules that do work in a
living cell. Genes hold the instructions to
make proteins.
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Rick Cavicchioli and his team hope Jimmy collected samples of glacial ice that
to gain a better understanding of how are up to 100,000 years old from ice cliffs
the microorganisms in Antarctic lakes along Antarctica’s coast.

have evolved.
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