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A Word From the Director

Time flies when you're having fun! It's hard to believe that it's almost five-years since | took over the reins from Peter Barrett as
Director of the Antarctic Research Centre. We seem to be on track given that Peter feels it's now safe to retire at the end of the
year. It remains a privilege to work each day with such a committed and talented team of staff and students. This year, we popped
the champagne corks and celebrated Nick Golledge’s Marsden Fast-Start success, Lionel Carter’s Marsden Medal, two PhD and

six MSc completions, and we prepare for a celebration of Peter's retirement.

Tim Naish

Congratulations to Lionel Carter,
this year’s recipient of the New
Zealand Association of Scientists
(NZAS) highest honour, the
Marsden Medal. As stated on the
NZAS website, “The Marsden
Medal is awarded for a lifetime of
outstanding service to the cause
profession  of
in the widest connotation of the
phrase!” The citation summarising
Lionel's contribution recognises an outstanding 40
year research career as a practicing geoscientist
making significant contributions to marine geology,
palaeoceanography, and applied marine geology. Put quite
simply our present knowledge of the undersea extent of the
New Zealand continent and its interaction with water masses
that originate in the Antarctic and tropical Pacific would not
exist without Lionel’s research career...which has transformed
our knowledge of the interaction between climate, topography
and ocean circulation with important implications for
understanding the processes that have formed NZ's undersea
exclusive economic zone.

Lionel Carter receiving his
Marsden Medal from  OF

science...

Hon. Steven Joyce, Minister of
Science and Innovation

After completing a PhD at the University of British Columbia,
Canada, he joined the New Zealand Oceanographic Institute in
1973 (now NIWA) where he spent the next 32 years as Project
Director, Project Leader and Principal Scientist and
participated on 35 oceanographic research voyages, 26 as
voyage/science leader. He has been an invited scientist on five
international voyages including Leg 181 of the Ocean Drilling
Program. He has published over 130 refereed papers in
international scientific journals, which have been cited more
than 2000 times. Much of the research is applied to industry
especially regarding the protection of the global subsea

fibre-optic cable network that underpins international
communications and the internet. During his career he has
been a passionate educator and public communicator
disseminating scientific results via the media, talks to the
public and policymakers on the oceans and the impacts of
climate change as well as popular articles. In 2003 he was
made a Fellow of the Royal Society of New Zealand.

Since 2005, when Lionel became Professor of Marine Geology
at Victoria University, he has relished teaching in both the
undergraduate and graduate programmes. He has supervised
more than 24 postgraduate students, receiving in 2011 the
Postgraduate Students Association Award for “Most Popular
Supervisor” — an impressive feat given that most of his career
was spent at a Government research institute.

Although contemplating
retirement, or at the very
least more time with his
wife Susan and widely
dispersed family, Lionel
remains dedicated to the
cause. With colleagues and
students he continues to
publish insightful research
on New Zealand’s climate
and oceans in a warmer
world, and is a passionate
advocate for New Zealand's
world class climate
and marine research

community.




A Science Story — Modelling the Antarctic Ice Sheet

at the Last Glacial Maximum

The Antarctic ice sheet is the largest ice mass on Earth and its
complete melting would raise global sea level by ~58 metres. Many
questions remain unanswered concerning how this immense
feature will respond to future warming. Over the last few years,
thanks to a substantial donation by Alan Eggers, the Antarctic
Research Centre has developed significant expertise in glaciology
and modelling. As part of this effort, Nick Golledge led a paper in the
prestigious journal Proceedings of the National Academy of Sciences on
ice sheet modelling of the Antarctic ice sheet at the Last Glacial
Maximum (LGM), the peak in the last ‘ice age’ around 20,000 years
ago. This modelling study is one of the first to be constrained by
geological evidence from this period, and parallel computing
allowed this model to be applied at a higher spatial resolution (5 km)
than many previous efforts. The reward has been an improved
understanding of how ice sheets respond to climate forcing.

In the absence of a comprehensive understanding of ice sheet
processes and due to the short period (~decades) of observations
by satellites, geological records of past ice sheet behaviour provide
important clues into the nature of ice sheet response. The period
between the LGM and today is especially meaningful, because
‘footprints’ left behind by the Antarctic ice sheet are recorded as
geological evidence in the ice-free regions in Antarctica. Together
with ice core records from the Antarctic interior, these constraints
document the changes that occurred in the Antarctic ice sheet
during the last period of major climate warming. Ice sheet models
can ‘add value' to this geological data by providing a continental-
scale interpretative framework for answering questions about how
the ice sheet responds to climate forcing.

The model used by Nick, known as the Parallel Ice Sheet Model
(PISM), was developed at the University of Alaska, Fairbanks. Nick,
with support from the 2010 S.T. Lee Travel Award to Fairbanks, is
now an experienced user of this model. Kevin Buckley from
Victoria University’s School of Computer Science and Engineering,
helped to develop the computing infrastructure to run the model
on supercomputing facilities. Together, with Dr Chris Fogwill, a
glacial geologist from the University of New South Wales and
myself, Nick was able to simulate the ice sheet during the LGM in
a manner that was consistent with geological evidence.

ﬁ

A good fit between model
and data provided an
opportunity for further
experimentation, and in
particular, a chance to crm
better understand how

the ice sheet responded
to climate forcing. In the
second part of the paper,
Nick and the team showed
the modelled ice sheet
was sensitive to small
changes in ocean
temperature and sea level rise around its margin, and this led to
far-reaching changes in the ice sheet interior. In other words, the
results revealed that changing ocean conditions don't just affect
the ice sheet margins, but a close connection in the model exists
between the Southern Ocean and the ice sheet interior, through
narrow corridors of fast moving ice, known as ice streams. This
finding is important because melting of the polar ice sheets has
been one of the key uncertainties in predicting future sea level rise,
and these results imply a rapid response from the ice sheet as the
ocean around Antarctica warms.

Modelled surface velocity of the Antarctic ice
sheet at the LGM. The modelled ice sheet
includes vast areas of relatively slow flow,
as well as narrow corridors of faster flow
known as ice streams. In this study, ice
streams served as conduits for propagating
a signal of sea level rise or oceanic warming
into the interior of the ice sheet

This paper represents an important step, but there is still much to
learn about the Antarctic ice sheet and its response to climate
forcing. Present-generation ice sheet models for the most part do
not solve for the full stress field within ice sheets, and many aspects
of ice sheet models (e.g. climate forcing or boundary conditions)
are inadequately represented or poorly known. The Antarctic
Research Centre now includes scientists working on the
development and application of models, and also in the collection
of the glaciological data required to test them. | am hopeful that
we will continue, as Nick has done in this study, to move forward
and ultimately develop a more complete picture of the nature and
rate of future ice sheet response. Andrew Mackintosh

Golledge, N.R., Fogwill, CJ., Mackintosh, A.M., Buckley, K.M., 2012. Dynamics of
the Last Glacial Maximum Antarctic ice-sheet and its response to ocean forcing.
Proceedings of the National Academy of Sciences of the United States of America
109(40): 16052-16056, doi: 10.1073/pnas.1205385109.
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Deciphering the Deglacial History of the Ross Ice Shelf

Sanne Maas

“Dust in the Wind...Nothing Lasts Forever but the Earth and Sky” (Kansas, 1977)

Jane Chewings

S.T. Lee Lecture Celebrates 10 Years




OTHER ACTIVITIES

Victoria’s Talent Showcased at NZ IceFest

Victoria University in conjunction with the Antarctic Research Centre was a proud
sponsor of and contributor to the inaugural New Zealand IceFest, a month-long
festival, held in Christchurch from 14 September-14 October, celebrating the best of
the Antarctic. The event hosted various talks, artists, debates and kids activities all of
which Victoria staff and students actively took part in.

The festival opened with the “100 Years Dinner” that included a drop of MacKinlay’s
Replica Edition of Shackleton’s Whisky, recently found preserved in the ice. Victoria's
talent was on display the following weekend beginning with the premier performance
of These Rough Notes named for some of the last words written in Scott’s diary on his
fateful journey to the South Pole. Poems written by Prof. Bill Manhire were set to music
by Assoc. Prof. Norman Meehan, sung by Hannah Griffin and accompanied by
musicians from the NZ School of Music. The weekend also featured the highly attended
debate “What does Climate Change Mean for Us?” where experts, including VUW's Prof.
Tim Naish (ARC), Prof. Dave Frame (Climate Change Research Institute), and Dr Adrian
Macey (School of Government), discussed the scientific, economic and political
implications of climate change for New Zealand. Other events included informal
“Science Cafe’s” where the public had the opportunity to talk with leading Antarctic
researchers including Tim and Prof. Peter Barrett, and conversations with experts across
various Antarctic themes including Victoria's Dean of Science, Prof. David Bibby on the
challenges of energy use in the Antarctic, and Bill on his Antarctic poetry. Also running
throughout the festival were science activities with the ARC and GNS Science
partnering up on Flakes, Blobs, and Bubbles. A concept created by ARC’s Dr Dan Zwartz
and developed by Dan and PhD student Heidi Roop, kids of all ages learnt about the
process of glacier and ice sheet formation. They were then tasked with drawing their
version of snowflakes, firn and ice (with air bubbles) which were scanned and collated
into an ice core mosaic on display during the festival. This activity has also gone global,
being selected as the flagship educational activity for the Association of Polar Early
Career Scientists Fall 2012 International Polar Week (see http://icecoreart.weebly.com/).

A. Tim Naish presenting the science during the climate change debate

B. Heidi Roop and Michelle Dow (ARC Centre Manager) show off the 'Knowledge Cube' panels they
helped create. The panels highlight the collaborative research undertaken by GNS Science and the ARC

C. Kids creating snowflakes for ‘Flakes, Blobs and Bubbles’
D. ‘These Rough Notes’ concert by NZ School of Music

Richard “Dick” Barwick (1929-2012)

Dick was a young lecturer at Victoria University when he was He was a keen outdoorsman, skilled in art and photography,
seconded as biologist to the official summer support party of the and established a career in biology with an MSc (Hons) at
1956-58 Commonwealth Trans-Antarctic Expedition. There he met Victoria on the ecology of scincid lizards. In 1960 Dick took up a
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