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A Word From the Director

As so much has happened since our last newsletter, we decided to double the size of this one. We report on great scientific achievements,

some significant events, and a diverse range of research activities being carried out by our staff and students.

Tim Naish

The Antarctic Research Centre has had a great year with three papers out in Nature.

Nick Golledge, is part of an international team of researchers
studying a small glacier on James Ross Island, near the northern
Antarctic Peninsula. The team, led by Bethan Davies (Royal
Holloway, University of London), found that surface melt in this
region will increase greatly under even a slight warming,
offsetting any gains from increased snowfall.

Published online in the scientific journal Nature Climate Change
(http://bit.ly/1BE3DNS), Nick developed the glacier model that
uses equations to simulate ice flow, and allows changes in climate

to be translated into advance or retreat of the glacier depending
on the balance between the accumulation of snow in higher
areas, and the melting of ice at the glacier front. Using this model,
Bethan simulated the present-day extent and flow speed of the
glacier, based on climatic conditions interpreted from the nearby
Mt. Haddington ice-core record. The research helps reduce some
of the uncertainties about how these small glaciers will react to
changing temperature and precipitation over the next two
centuries.

Nick is also working alongside a team of scientists from Victoria University, GNS Science
and the University of New South Wales trying to understand the way that the Antarctic ice
sheet responds to ocean warming. Together they used sophisticated ice sheet and climate
models to recreate the Antarctic ice sheet as it came out of the last ice age, when both the
ocean and the atmosphere warmed quickly.

The results, published by the online journal Nature Communications (doi:
10.1038/ncomms6107), suggest that oceanic changes might trigger a significant shift in
the stability of the Antarctic ice sheet, which could lead to an increase in global sea-level.
Using geological data to verify their model results, they found that when the ocean around
Antarctica became more stratified (layered), warm water at depth melted the ice sheet
faster than when the ocean was less stratified. A dramatic example of this process occurred
around 14,000 years ago, and led to an abrupt rise in global sea-level

Around 14-14.5 thousand years ago the fastest ice loss most likely

of nearly 3 m over just a few centuries.

Research by recently completed PhD student Molly Patterson,
under the supervision of Rob McKay and Tim Naish shows that the
stability of the world’s largest ice sheet is influenced by the
presence of a sea ice belt in the Southern Ocean. This sea ice belt,
which is frozen ocean water and grows as a protective fringe
around Antarctica’s ice sheets, is susceptible to ocean warming as
greenhouse gases continue to rise.

Published in Nature Geoscience (http://bit.ly/1tANqH4), the
research shows that prior to 2.5 million years ago, when
atmospheric carbon dioxide levels were at the same high level that
they are today, the East Antarctic Ice Sheet (EAIS) melt was
widespread.

occurred in the Weddell Sea and around the Antarctic Peninsula, with
thinning in the Ross Sea largely restricted to the central embayment

Molly's research contributes to a long-standing ice-age mystery,
resolving how exactly the Earth’s orbit around the sun contributes
to natural ice-age cycles, and how changes in atmospheric carbon
dioxide altered the EAIS response to these cycles. It sheds new light
on how natural climate processes can dramatically amplify ice
sheet responses to relatively small changes in energy provided by
changes in the Earth's orbit. This record highlights that the Antarctic
ice sheets are highly sensitive to changes in the energy they
receive, and are capable of driving global sea-level changes by
many tens of metres. Energy changes associated from global
warming and any future reduction of the sea ice belt may have
profound effects on the stability of the giant EAIS, and if melted
would total more than 20 m of increased sea-level.
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Drilling Back to the Past

S.T. Lee Young Scientist Exchange - Into the Wild: A Journey to the Alaskan Wop-Wops

Deep Fault Drilling

Shaun Eaves




EVENTS

Antarctic and Arctic Photo Exhibition Antarctic Time Travel

S.T. Lee Lecture in Antarctic Studies -
The Fate of the Antarctic Ice Sheet
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Deep in the Heart of Texas

What is Light and Dark and Forms when it Rains?

From Ice to Water

Daniel Emanuelsson

The Wanganui Basin - World Famous in New Zealand Since Ages Ago

Christoph Kraus

Heidi Roop
Juliet Sefton
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SCAR Open Science Conference Comes to New Zealand

From the 23 August to 3 September, about 1,000 scientists from
around the world converged on Auckland for the 2014 SCAR
Open Science Conference. ARC staff and students were there
enforce and delivered a range of excellent talks and posters,
networked with new and old collaborators and friends, and
enjoyed the associated public and outreach events. Highlights
included an ANTCLIM21 Project session convened by Nancy
Bertler and the presentation of new results from the RICE Project,
the PAIS project session where both Nick Golledge and Molly

Introducing a New Member to OQur Team

Patterson presented summaries of their newly published Nature
papers, Heidi Roop receiving a best poster award for the
presentation of her Lake Ohau PhD research, and Tim Naish
receiving the Martha T. Muse Prize for Antarctic Science and
Policy at the conference dinner. This highly successful conference
was well-organized by Convener Bryan Storey, Director of
Gateway Antarctica.

The ARC welcomes our new Administrator, Shannon Digby, who joined the team in September. Shannon worked
in the SGEES Administration Office from 2004-2006 before travelling through Europe and teaching English in
Germany and South Korea. Shannon returned to New Zealand in 2010 working at the Te Koki New Zealand School
of Music. Shannon is enjoying catching up with former colleagues, and learning about everyone’s fascinating
research projects. In her spare time she plays bassoon in orchestras and other ensembles.

Graduate Completions

The ARC congratulates the following students on completing their degrees:

Molly Patterson (PhD) “The response of Antarctic ice volume, global sea-level and southwest Pacific Ocean circulation to orbital variations

during the Pliocene to Early Pleistocene”

Katrin Sattler (PhD) “Periglacial preconditioning of debris flows in the Southern Alps, New Zealand”

Rory Hart (MSc) “The ice thickness distribution of a debris-covered glacier: Tasman Glacier, New Zealand”

The people have changed but the sled looks the same.....
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