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Marsden celebrates 10 years

Sir lan
Dinner at Te Papa. Photo: James Gilberd.

he Marsden Fund is now 10 years
I old. The Fund was announced in
the 1994 Budget but it wasn’t until
November of that year that the Minister
of Research, Science, and Technology,
Rt Hon. Simon Upton, gave it a name
and appointed the Committee to run it.
The inaugural Marsden Fund Commit-
tee was chaired by Sir Ian Axford, and
included Professors Carolyn Burns, Dick
Walcott, George Petersen, and Roy Kerr,
and Drs Garth Carnaby, Roger Slack,
and Janet Davidson. The first round of
competitive bidding was in 1995, when
funds totalling nearly $6 million were up
for grabs. The Fund grew rapidly for a
couple of years, and has grown steadily
ever since. This year, nearly $40 million
was allocated to new projects.

Professor Diana Hill took over from
Sir Tan as Chair of the Fund and served
for nearly 7 years, during which time the
Committee was transformed into a Coun-
cil, and a Fast-Start funding category was
introduced. Since mid 2005, Dr Garth
Carnaby has chaired the Fund.

The Fund celebrated its tenth anni-
versary at the Science Honours Dinner,
held in mid November at Te Papa. The
Marsden table included all three Chairs of
the Fund, along with former and present
members of the Council, and Marsden
staff. It was particularly fitting that Sir
Ernest Marsden’s son, Dr Tim Marsden,
attended and also presented the Marsden
Medal (on behalf of the New Zealand
Association of Scientists) to this year’s
winner, Dr Kevin Tate.
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From the Minister - Hon. Steve Maharey

milestone like turning ten is a
Agood opportunity to revel in

just how many Marsden funded
projects have contributed significantly to
New Zealand science, global knowledge
and the wellbeing of New Zealanders.

When much of the media publicity for
scientific and technological research tends
to concentrate on ideas that have com-
mercial potential or health benefits, we
should not overlook the fact that many of
those ideas would not have seen the light
of day had it not been for the ‘blue skies’
research of the type funded through the
Marsden Fund.

Marsden Fund projects reward excel-
lence of the research and researcher.
They are not only held in high regard in
New Zealand, but are well-known inter-
nationally. It is pleasing to hear so many
examples of top researchers being lauded
on the international stage.

Two examples of note are:

In 2004 Professor Paul Callaghan was
awarded the prestigious Ampere Prize for
his work (funded by Marsden) on nuclear
magnetic resonance imaging. He was the
first scientist from outside Europe to win
the award.

Ten years on

Ten years on, the Marsden Fund
has become the most respected
and ‘established’ part of the New
Zealand science system. It was born at
the end of a particularly cataclysmic
era of upheaval in the way we fund and
organise public science in New Zealand.
It would be a rash person who claimed
that the Marsden Fund has become such
a settled part of the landscape that it is
immutable. But it's about as close as you
can get to that. Structures and institutions
come and go. But the need for a dedicated,
‘blue skies’ fund catering for the very best
researchers is beyond debate and I can
imagine no politician who would seri-
ously question whether this was a wise
use of resources.

If only it had been as easy to establish
the Fund in the first place! In truth, it
was probably only when contestable,
output-based funding had been instituted

Minister of Research, Science, and Technology,

Hon. Steve Maharey.

In June 2005, Associate Professor
Richard Blaikie was included in New
Scientist’s timeline — A Brief History of
Negative Refraction. His work demon-
strates a technique to focus light more
tightly, overcoming the barrier to further
miniaturisation of silicon chips. On that
list, his name stands alongside the likes

of French scientist and mathematician
Rene Descartes, Dutch mathematician
Willebrord Snell, and Scottish physi-
cist James Clerk Maxwell.
Coming from a social science back-
ground, I am also intrigued by Mars-
den Fund projects that explore New
Zealand history and culture, including
work by linguists on the origins of New
Zealand English, using broadcasting
archive material of people born as early
as the 1870s.
Atits inception, the size of the Marsden
Fund was $5.574 million. Next year
the Marsden Fund Council will allocate
just over $38 million. As Minister of
Research, Science and Technology, 1
will continue to support the pure ‘blue
skies’ research funded through the
Marsden Fund. I recognise its impor-
tance in transforming New Zealand into a
dynamic, knowledge-based economy and
society and demonstrating our excellence
on the international stage.
Congratulations on the first 10 years of
the Marsden Fund. May there be many
decades more of the Marsden Fund and
the fascinating and varied research it
supports.

- Rt Hon. Simon Upton

that the critical need for something like
the Marsden Fund became clear — at
least to political eyes. There is a certain
hubris about believing that
bureaucrats (on behalf of
politicians) can 'purchase’
science. The Marsden Fund
was an implicit admission
that no bureaucratic system
can gravely buy the al-
chemy that flows from first
class brains with hunches.
Of all the initiatives I
was associated with during
the 1990s, the Marsden
Fund is the one in which
I take the most continuing
pleasure. Trawling through
the list of grants since 1995
I'am delighted that we have
managed to solicit such a
range of proposals from

such a wide cross section of our research
community. I can't wait to see what the
next ten years brings forth.

Rt Hon. Simon Upton, Minister of Research, Science, and
Technology from 1990-1996, and currently Chairman of the
OECD Round Table on Sustainable Development.
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News from Marsden Cottage

by Dr Don Smith, Manager, Research Funding

Tenth anniversary

Since the first funding round was held in
1995, the Fund has become an important
part of New Zealand’s research scene. 875
projects have received funding and over
1,500 researchers have been principal
or associate investigators on Marsden
projects. Some of these people and their
projects are highlighted in this issue of
Marsden Update. Another important con-
tribution the Fund has made has been in
supporting the training and career devel-
opment of new researchers. This includes
340 postdoctoral fellows and more than
500 postgraduate researchers.

A special privilege for the Fund this
year was to be able to invite Dr Tim
Marsden and his wife, Dr Adair Marsden,
to be our guests of honour at the Royal
Society’s 2005 Science Honours Din-
ner. Dr Marsden is the son of Sir Ernest
Marsden after whom the Fund is named.
Dr Marsden presented the Marsden Medal
on behalf of the NZ Association of Sci-
entists to this year’s recipient, Dr Kevin
Tate. It was especially heart-warming to
note how many of the recipients of awards
at this year’s Science Honours Dinner had
been supported by the Fund.

The Fund is in good shape. It has
grown from $5.5 million in its first year to
over $38 million this year and continues
to receive strong support from the gov-
ernment. We look forward to the next 10
years.

Applications for 2006

The next funding round sees the introduc-
tion of a new system for making prelimi-
nary proposals called Proposals On-Line.
A web portal has been created through
which applicants can prepare and submit
electronic versions of their proposals.
Paper versions will still be required, but
fewer copies than in the past. The deadline
for preliminary proposals is 9 February
2006. The new system will allow the as-
sessment of the preliminary proposals to
be completed earlier than previously and
give those who are invited to submit full
proposals more time to prepare their ap-
plications. Information about Proposals
On-Line and guidelines for preliminary
proposals are available from research of-
fices at institutions, from the Marsden
Fund office and are on our web site: www.
rsnz.org/funding/marsden_fund/

Other documents relating to the proc-
ess such as information on full proposals,
guidelines for panellists and referees, and
the list of panellists for 2006 will be on
the web site from mid December.

There are no changes to the rules
for applications for 2006 other than the
preferred size range for proposals to the
Mathematical and Information Sciences
panel being increased slightly. There are
also some minor layout changes to the
application documents, so please be sure
that you consult the latest version of the
guidelines if you are intending to apply.

Marsden Fund Panels

The continued interest in the Fund from
the social sciences has led to the estab-
lishment of a new panel for 2006 and
a redistribution of some of the panel
responsibilities. Proposals relating to
research into law and some cultural stud-
ies subjects will now be handled by the
Humanities panel and the new Econom-
ics and Human & Behavioural Sciences
Panel will be responsible for propos-
als relating to economics; education;
psychology (experimental, cognitive,
neuro-); cognitive science; linguistics;
archaeology; anthropology (other than
social anthropology) and demography. All
the remaining social science subjects will
remain with the Social Sciences panel.

Christmas Greetings
The Marsden Fund staff wish you all a
very good and satisfying year in 2006.

From the Chair - Dr Garth Carnaby

The community we live in today is
the result of transplanting cultures
from the Pacific, Europe, Asia, and
elsewhere to our physically isolated loca-
tion. In the humanities and social sciences,
there are many new ‘big questions’ to be
asked and researched about the evolution
and diversity of our multiple cultural
identities. There are many aspects of our
unique local environment and society
which we are intensely curious about.
Equally many of us aspire to a wealthy
and informed first world lifestyle, one
which is intimately connected globally
to emerging scientific and technological
knowledge.

Ours is a small economy and we de-
pend heavily on access to discoveries and
knowledge created elsewhere as well as
here. It is not enough that our best brains
are just aware of the issues and discover-
ies at the frontiers of modern science. It
is through the active participation in and
contribution to global scientific endea-
vour by our best researchers, that New
Zealand can expect to remain intimately
involved, and hence achieve a fully com-
petent modern society.

The size of the Marsden Fund, and
the public nature of its funding, de-
mand that only the very brightest can
be supported by it, to do such wholly

undirected research. That is why there
is such a demanding and competitive
application system, with selection based
on an international peer review process
overseen by leading New Zealand re-
searchers.

Despite these constraints on scale,
a decade of growth in the Marsden
Fund has transformed the scope of New
Zealand’s research culture and provided
the seeding funding for many researcher
inspired initiatives which are now re-
garded as mainstream areas where New
Zealand has recognised international
leadership.
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Sir Ernest Marsden - a remarkable life

in science

The Marsden Fund takes its name from
‘Ernie’ Marsden, the founding secretary
of the DSIR in 1926, and a scientific
leader whose lively imagination and new
and provocative ideas epitomises what
the Fund stands for. This article tells his
story.

n 1909, the life of a 20-year-old

I physics undergraduate at Manchester’s

Victoria University changed forever
after he came under the wing of the New
Zealand experimental physicist Ernest
Rutherford, a recently appointed profes-
sor of physics.

The young man’s name was Ernest
Marsden, the son of a Lancashire cotton
weaver, whose academic abilities saw him
winning scholarships, first to grammar
school, and then to university.

Marsden was in the final year of his
degree course when he went to work
with Rutherford’s research assistant Hans
Geiger, who was undertaking experiments
for Rutherford on alpha particle scattering
from thin foils.

Marsden’s subsequent finding that a
few of the particles bounced right back
came as a complete surprise, overturning
current ideas of the structure of the atom.
Rutherford was stunned and delighted at
this result, helping inspire his subsequent
nuclear model of the atom, in which most
of its mass is concentrated in a minute,
positively charged central nucleus. To
quote Rutherford: “I suggested to one of
my students, E. Marsden, that it would be
of interest to examine whether any alpha
particles were scattered in a backward
direction from a metal plate. I did not
have any good reason to expect a positive
result.”

The publication of Geiger and Mars-
den’s findings that year can now be
seen as one of the great moments of 20"
century physics, making their names
known to scientists worldwide. Marsden,
meanwhile, completed his BSc with first
class honours and, after a brief period as
a lecturer at Imperial College, London,
continued to work with Rutherford.

In 1914, on the recommendation of
Rutherford, Marsden was appointed pro-
fessor of physics at Victoria College of the
University of New Zealand. He arrived

Ernest Marsden, BSc (Ist class Honours), Victoria University, Manchester (circa 1909).

here in May of the following year, and
quickly volunteered for war service with
the NZ Expeditionary Force, later serv-
ing in France with the Royal Engineers.
He received a Military Cross for his war
service.

Back in Wellington, Marsden carved
out a reputation as an energetic and
inspirational lecturer, and undertook a
range of research into radioactivity and
new areas of local interest, such as cosmic
rays, electrical induction, and fossil fuel
efficiency. He showed early evidence of

his considerable skills as a persuader by
successfully lobbying for a new physics
laboratory.

In 1922, the 33-year-old physics
professor surprised his academic col-
leagues by taking up the position of Assis-
tant Director of Education in the Depart-
ment of Education. A Royal Commission
on University Education with Marsden
as secretary led to the establishment of
Massey University College.

The Lancashireman remained active in
science circles and sat on many commit-
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tees and inquiries on both education and
research. A local reorganisation of science
based on a British model later saw him
appointed secretary of the Department
of Scientific and Industrial Research
(DSIR). At the time he took it over, DSIR
had barely two dozen staff drawn from
various Government departments and was
constrained by a biological/geological
bias.

An early survey that Marsden led into
the country’s research needs identified a
range of serious problems in agriculture
and food processing. Among these were
bush sickness, poor baking quality in
flour, and deterioration in chilled meat
and fruit exports.

‘Ernie’ Marsden spent the next two
decades building the superstructure of
the new department. He well understood
that in 1920s New Zealand, the impera-
tive was bringing science to the nation’s
farmers. He got busy, helping set up many
DSIR divisions such as Grasslands, Crop
Research, Entomology, Plant Disease,
Botany, Fruit Research, and the Soil Bu-
reau.

With his help, some parts of the early
DSIR, such as the Dairy Research Insti-
tute and the Wool Research Organisation,

became independent research organisa-
tions, jointly funded by industry and
government. He showed remarkable
proficiency at gaining outside funding
and getting Government to match it.

After the 1935 election, he was able
to expand the DSIR’s role in carrying
out state-funded research as part of a
highly publicised mission to ‘put science
into NZ industry’. The war years saw
Marsden increasingly involving himself
in defence work. He travelled to London
early in 1939 for briefings on radar, a new
technology he felt New Zealand could
assist in.

Homegrown radar sets later become
part of a range of scientific projects fos-
tered here as part of the war effort. He
made many visits to the northern hemi-
sphere during the war years, keeping up
to date with scientific and technological
developments.

Just four months after his 1947 elec-
tion as president of the Royal Society of
New Zealand, Marsden made another of
his unconventional career shifts when he
returned to London as New Zealand’s sci-
entific liaison officer. This role saw him
becoming an ambassador of science for
the country — making contacts, collecting

information and serving on international
committees.

Biographer Ross Galbreath comments:
“He now dominated New Zealand science
to an extent unequalled since James Hec-
tor in the 1870s.”

But his ties with New Zealand re-
mained strong. On turning 65 in 1954, he
returned to Wellington to retire, remaining
busy with work on Royal Society of New
Zealand advisory committees, such as the
Committee on Atom Bomb Test Fallout.
He also returned to research on radiation
— 45 years after his great breakthrough in
Manchester.

Ernest Marsden’s remarkable contribu-
tions to science —and to his adopted coun-
try — were recognised by many honours.
He received a fellowship of the Royal
Society of London in 1946, and was made
a Knight Bachelor in 1958.

Confined to a wheelchair in 1966 after
a severe stroke, Sir Ernest Marsden died
at his home in Lowry Bay, on the shores
of Wellington harbour, in 1970.

Reprinted from Marsden Update, Volume
14, December 2000 (edited by Redmer
Yska).

A son’s personal perspective

Dr Tim Marsden, son of Sir Ernest
Marsden, reminisces about his father

im Marsden, a retired GP and son
I of Sir Ernest Marsden, has fond
memories of his childhood, and
interesting stories to tell about his father.
“He was a good father,” he said, “although
he was very busy, he cared for my sister
and me.” Father and son enjoyed many
of the usual activities fundamental to a
New Zealand childhood. “He took me
to football matches, and fishing,” he re-
called. Ernest’s mathematical knowledge
also proved useful to his teenage son.
When Tim was 15 years old, he remem-
bers being assigned a difficult series of
mathematical problems for homework
one night. After struggling with the first
equations for quite some time, in exas-
peration, he went to his father for help
with the remaining one. “He had it solved
in about one minute,” said Tim, “and it
was a very difficult one too.”

R ﬂ) H

Drs Tim and Adair Marsden. Photo: James Gilberd.

Tennis was another activity that Sir
Ernest enjoyed, as well as trips to the fam-
ily beach house at Raumati South, on the
Kapiti coast, which the family purchased
around 1930. “He and some friends each

bought sections, one street back from the
beach,’ said Tim. "Each one cost only 25
pounds, or $50! My father enjoyed going
up there. He used to take us frequently to

continued on p.9
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How does evolution work?

The research of Professor David Penny

e is sometimes known as ‘Mr
H Marsden’, and with good rea-

son. Professor David Penny,
Research Director of the Allan Wilson
Centre for Molecular Ecology and
Evolution, and Professor of Theoretical
Biology at Massey University, has been
a principal investigator on no fewer than
eight Marsden grants for his research in
the field of theoretical evolution — more
than any other researcher to date.

Professor Penny’s research interests
are wide-ranging, involving numerous
collaborations with scientists from New
Zealand and around the world. Each
project involves tackling some aspect of
the evolutionary history of life, and all
are interesting and important in their own
right. However, at a higher level, David
Penny and his colleagues are trying to
answer one of the biggest questions of all:
are the genetic and ecological processes
we can study in the lab and in the field
(microevolution) sufficient to explain all
of macroevolution?

The processes involved in the evolu-
tion of life have long been the subject
of scientific debate. Most evolution is
thought to occur through gradual, small-
scale changes, known as ‘microevolu-
tion’. The fossil record, however, has
been interpreted to show evidence of a
number of mysterious, major evolutionary
changes, which appear to have occurred in
geologically short time spans. Known as
‘macroevolution’, two classic examples
of this are the extinction of the dinosaurs
and rise of the mammals, and the evolu-
tion of the human brain. These events
are so dramatic that they have led some
evolutionary theorists to suggest that
‘everyday’ evolutionary processes are not
enough, and that something much more
major must have occurred. But is this the
case?

The quest to solve this mystery is be-
hind every aspect of Professor Penny and
his colleagues’ diverse research. “It is a
big question, so we have to divide it into
smaller ones”, he explained. “All of our
projects contain examples where people
have claimed that microevolution is not
sufficient to explain the macroevolution
that occurred.”

One of their most intriguing projects
has been to investigate what makes us
human, genetically speaking. The hu-
man species and, in particular, the human
brain, is often considered an evolutionary
phenomenon, leading some to assume that
amajor event must have occurred in order
for humans to exist. But is there actually
anything in our genetic makeup that could
not have arisen by everyday evolutionary
processes? One way to answer this is
to see what separates us from our clos-
est living relative, the chimpanzee, by
comparing the complete genomes of the
two species. The results of this research
are proving fascinating, and support the
microevolution hypothesis. “Humans
are different from chimpanzees based on
a series of small changes, not anything
large, dramatic or unusual,” said Professor
Penny.

A second interesting project is the
investigation of the evolutionary events
surrounding the extinction of the dino-
saurs, 65 million years ago. Known as the
K/T (Cretaceous/Tertiary) boundary, the
exact series of events that occurred dur-
ing this time has always been somewhat
of a mystery. The popular view is that
dinosaurs were flourishing until the end
of the Cretaceous when, suddenly and
unexpectedly, they became extinct as the
result of the impact of a large meteorite.
With the extinction of the dinosaurs,
mammals and birds could then diversify
and occupy the vacant niches left behind.
But was this really what happened?

“The meteorite impact is totally real,”
said Professor Penny, “but did this actu-
ally wipe out the dinosaurs?” To answer
this issue, the team is building evolution-
ary trees of both birds and mammals to
see just when they began to diversify into
the main groups that exist today, and are
conducting a detailed examination of
dinosaur fossil data. The project involves
the generation of a large amount of new
information, including complete mito-
chondrial genomes of birds and mam-
mals and an improved database of fossil
records, and then a major analysis.

So far, the results suggest that birds
and mammals appear to have diversi-
fied before the K/T boundary, and that

dinosaurs and pterosaurs also began to
decline well before this. The evolution
of the main mammalian groups appears
to have occurred over tens of millions of
years, and by normal evolutionary genetic
mechanisms. The dinosaur fossil data
appears to show that all small dinosaurs
had in fact already disappeared before the
meteorite impact. This is exactly what
would be predicted if there was competi-
tion between small dinosaurs and early
mammals. As a result of this research,
Professor Penny believes there is almost
no chance of the impact being the ultimate
cause of the dinosaurs’ demise.

Another ongoing project is to inves-
tigate the origin of the eukaryotic cell
— the name given to all cells that contain
a nucleus. Eukaryotic cells make up the
bodies of all animals, plants, and fungi.
The standard model is that the eukaryotic
cell arose through another dramatic evo-
lutionary event: the fusion of an archaeon
and a bacterium. This model suggests that
bacteria are one of the most ancient organ-
isms on Earth, and are simple in structure
because they have never developed the
complex structures seen in more ‘modern’
forms of life. Now, however, this idea is
being challenged.

Professor Penny is exploring the idea
that eukaryotes may not be fusions, but
could, in fact, be ancestral to bacteria. Ge-
netic examination of bacterial and eukary-
ote genomes do not show the expected
evidence that a merger has occurred, and
seem to support the idea that eukaryotes
are the older form of life. David Penny
suggests that bacteria, far from being
primitive, are actually refined and simpli-
fied, perfect for the job they do. “They’re
the racing cars of the biological world,”
he joked. “They are really specialised for
one job. They do it brilliantly and they do
it fast.”

Finally, one of Professor Penny’s new-
est projects is to investigate an evolution-
ary phenomenon known as the Cambrian
explosion, which occurred 545 million
years ago. Fossil evidence from this time
appears to suggest that over a geologically
short period of time — 5 to 10 million
years — a very large number of diverse
body plans evolved. It is known that many
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Professor David Penny.

genes are involved in body development,
so how did the process happen so fast?
This is another apparent example of mac-
roevolution at work, and Professor Penny
and his colleagues are aiming to find out
just what occurred.

David Penny believes that his team’s
research will ultimately show that small-
scale evolutionary processes are in fact
enough to explain most of the major evo-
lutionary events that have occurred in the
past. In keeping with his other projects,
he has his own theory to explain why
many scientists believe in catastrophes
and large and dramatic events. “I think
humans have been evolutionarily selected
to be aware of potential disaster. That’s
why scientists go for disaster scenarios
first,” he said. “Looking for a catastro-
phe is a very human way of thinking.
But once we see there are alternatives,
we can test them.” He believes scientists
should be willing to admit when a theory
is past its use-by date, and likes to apply
this approach to his own work. “I like to
use theories like a carpenter uses tools,

and use a better tool if it comes along.
It’s a win-win situation if you are wrong
because you get something new. We’re
using theories to see if we can think of
new ideas. In practice, however, you do
get attached to your theories — but we
must be cured of that.”

Professor Penny says that the Marsden
funding he has received has been ex-
tremely valuable in helping his research
to move ahead. “We’re doing the big
questions that we have to take in little
bites,” he explained. “Within each proj-
ect there’s a lot of work — computing,
sequencing, and mathematics. We have a
very skilled group, but only since we’ve
had the Marsden Fund have we been able
to do the lab work to get the data to help
test the ideas.”

For more information, contact
Professor David Penny

Institute of Molecular BioSciences
Massey University

P O Box |1 222, Palmerston North
Tel: (06) 350 5033

Email: D.Penny@massey.ac.nz

David Penny was interviewed by the editor
of Marsden Update, Anna Meyer (pictured).
Anna has a PhD in science communication
from the Australian National University,

and an Honours degree in genetics and
biochemistry from Massey University. She

is the author of the popular science book,
Hunting the Double Helix: How DNA is Solving
Puzzles of the Past.
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Ladders and layers — organic-inorganic

hybrids

here is a basic division in nature
I between living and non-living,
and it is a similar situation in the
chemical world, too, where there are two
separate groups: organic and inorganic.
Organic compounds are generally pro-
duced by living things, and are made up
of a basic skeleton of carbon and hydro-
gen, whereas inorganic compounds are
generally produced by non-living natural
processes. Sometimes, however, these
two basic classes of compounds come
together, to form substances known as or-
ganic-inorganic hybrids. These interesting
materials are present all around us, from
the makeup of mammalian bones, to the
lustrous shells of shellfish.

Over the past three years, a research
team, led by Professor Jeff Tallon and
drawn mainly from Industrial Research
Ltd and Victoria University, has been
conducting research to create novel
hybrid materials, learn more about their
fascinating properties, and to explore their
potential uses in electronic and magnetic
devices.

'!q’"iﬂﬁgn-;g‘

Structure of a 50% tungsten, 50% copper
layered organic-inorganic hybrid oxide.

The metal oxide forms in a double layer,
creating ladders of copper oxide (green
square pyramids) and tungsten oxide (maroon
octahedra).

Metal
oxide
layer

COrganic

s perecr

Schematic diagram of an organic-inorganic hybrid oxide. The tungsten atoms are surrounded

by octahedral cages of oxygen atoms.

The research focusses on a new type of
highly unusual organic-inorganic hybrid,
which consists of alternating layers of
organic and inorganic sheets. The organic
part is based mainly on amines (com-
pounds containing NH, groups), which
include substances such as nicotine, mor-
phine, heroin and caffeine. The inorganic
layer consists of tungsten oxide.

It was proposed that, in this material,
the rigid inorganic layer could provide
the complex electronic properties that are
found in metal oxides — properties that
lead to phenomena such as magnetism
or superconductivity. Such materials can
usually only be made at very high tem-
peratures (>900°C) leading to difficult
and expensive manufacturing processes.
The organic molecules, on the other hand,
would bind the layers together, provide
mechanical flexibility, and control the
electronic communication between the
inorganic layers. Taken together, these
properties could mean the materials have
a variety of uses in electrical and magnetic
devices. Most importantly, these hybrids
self assemble into their complex structure
at room temperature, making for poten-
tially cheap and flexible manufacture.

One of the aims of the project was
to explore the possibility of fine-tuning
some of the useful properties of the oxide

sheets, by varying the length and compo-
sition of the organic layers. Amines come
in a large variety of shapes and sizes, and
each could lend slightly different proper-
ties to the hybrid material, which could
lead to a variety of novel features and
applications. The research team, which
included postdoctoral fellow, Dr Shen
Chong, and Dr Bridget Ingham (who
completed a PhD during the project), has
succeeded in preparing many of these hy-
brid compounds, each of which has subtle
differences in the organic layers. They
have also used combinations of different
type of metals within the tungsten-oxide
layer. Depending on the combination of
molecules, different physical and chemi-
cal structures were obtained.

The most interesting of the substances
that the team produced is a class of com-
pounds where the tungsten atoms are par-
tially substituted with transition metals.
Transition metals include elements such
as copper, zinc, iron, cobalt and manga-
nese. When half of the tungsten atoms are
replaced by transition metal atoms, the
transition metals form one-dimensional
magnetic ‘ladders’, separated by non-
magnetic ladders of tungsten oxide. Such
materials are exceedingly interesting be-
cause they combine one-dimensional ob-
jects (the ladders) with two-dimensional
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oxide layers, to form a three-dimensional
network of ladders and layers. Physics in
one or two dimensions is different from
physics in three dimensions, leading to
many interesting effects. Small changes
in pressure, temperature, or magnetic
field can cause the material to lurch from
being an insulator, to a metal, a magnet,
or perhaps even a superconductor. The
researchers’ novel materials provide an
ideal set of model compounds in which
to investigate these effects.

The compounds can also be made
into thin films. This means that there
is the possibility to use the materials in
devices such as sensors, transistors, or
memory storage devices. So far, the group
has successfully fabricated and tested a
field-effect transistor, a key device used in
electronics and computer technologies.

These studies have deepened our
knowledge and appreciation of the ar-
chitecture of these interesting substances.
The versatility of these materials, and

their structural variation, make them a
rich source of new physics and promising
technologies.

For more information, contact
Professor Jeffery Tallon

The MacDiarmid Institute for Advanced
Materials & Nanotechnology

School of Chemical and Physical
Sciences

Victoria University of Wellington

PO Box 600, Wellington

Tel: (021) 445 367

Email: jeff.tallon@vuw.ac.nz

continued from p.5

Kapiti Island, where the fishing in those
days was brilliant. On one occasion, he
and Dr Mick Watt, our neighbour and, at
that time, Director General of Health, lit
a small fire to help clear their sections.
They put it out, or so they thought, and
went for a walk up the beach. Black
smoke soon indicated the whole hillside
was alight. Fortunately, at the time, there
were no houses nearby, and I think all
they received was a small rebuke from
the local volunteer fire department.”

Although very young at the time his fa-
ther was a working physicist, Tim recalls
that Ernest always spoke with admiration
about his time with Rutherford. “Ruther-
ford was like a God to him — he greatly
admired him,” he said. Tim remembers
meeting Rutherford in person when he
was about nine years old, when the sci-
entist was a dinner guest at their home.
“He was a big, tall man,” he recalled. Tim
also enjoyed the company of Rutherford’s
brother, Jim, who taught Tim how to catch
trout.

The First World War was a worrying
time for the Marsden family, as it was for
most families at the time, and its effects
were felt by Sir Ernest even after it had
ended. “The war was quite unsettling
for my father”, said Tim. “It was a huge
interruption for people’s lives. After the
war, he was restless, and found it difficult
to settle.”

Fortunately, Marsden used this rest-
lessness to his advantage, and become
heavily involved in the development of
the fledgling DSIR. The post-war years
were a very busy time for New Zealand

science, and the DSIR in particular. “Af-
ter the war, New Zealand was opening
up, and the DSIR had a great diversity,”
said Tim. “My father enjoyed the travel
involved. He used to ring my mother and
say: Pack me a bag, I’ve got to go straight
away to Auckland or Christchurch, etc. In
those days, there was no air travel and all
was done by train or ferry. He led a very
busy life, and he enjoyed the excitement
of it.”

Ernest Marsden’s work meant that he
had close involvement with Parliament,
and Tim recalls as a teenager picking
his father up from work there. Sir Ernest
was friendly with Prime Minister George
Forbes, and travelled to England with
him. Tim recalls that his father got quite
a surprise when Labour was elected in
1935. However, as it turned out, the DSIR
benefited from this turn of events; “they
got a good deal from Labour”.

Late in 1939, Ernest returned from the
UK after doing a crash course in radar,
but was disappointed when the Armed
Forces chiefs did not want to know about
it. So, early one morning, he and Charles
Watson Munro (later Professor of Phys-
ics at Monash University in Melbourne)
went up Mount Victoria, in Wellington.
They knew the ship HMNZS Achilles was
coming into port that morning so, even
though it was pitch dark, with their radar
set, it was easy for them to track Achilles’
exact course and time of entry. “Father
that morning presented the data to a de-
fence meeting. At first, they accused him
of having an informer on board, but this
was soon disproved and the acceptance
of the new technology was confirmed.”

Sir Ernest’s working life was certainly
not without its share of amusing incidents.
One of these involved the family dog,
Bunny, who Marsden often took to work
with him at Parliament, where the pet
became very well known. One day, during
the term of the second Labour government
in the late 1950s, Bunny found and chased
a rat through the corridors of Parliament.
Unfortunately, this activity happened in
front of the Prime Minister’s wife, Mrs
Nash, who sustained a terrible fright.
Fortunately, no real harm was done.

After retirement, Marsden continued to
stay involved with science, and became
very interested in the radioactivity in vari-
ous tobaccos from around the world, and
spent much time measuring the levels. He
had a theory that the emissions from the
active smoke punched minute holes in cell
walls, allowing carcinogens to enter and
trigger the development of lung or bladder
cancer.

Science has continued to be a theme
in the latest generations of the Marsden
family. “Our son, Alastair, was born in
1957, the year the Sputnik was launched,”
said Tim. “My father, who seemed very
fond of him, always called him ‘young
Sputnik’. Alastair is now an Associate
Professor of Commerce at Auckland, and
he has a son, Hamish, who was born on
19th February, 1998, exactly 109 years
after his great grandfather. Hamish is
already showing a great affinity with
maths, and solving quite difficult sums
in his head, to the wonder of his teacher
and the other kids. Hopefully, the genes
are filtering down!”
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Outback dust and ocean blooms

pink snow on the Southern Alps.

The colour is due to the red and
orange iron oxides that blow across in
dust from the Australian outback. In a
large dust storm, an incredible 5 million
tonnes of soil can leave Australia, and be
wind-transported over 3,000 km to the
Southern Alps — and beyond.

Interestingly, these
iron-rich dust storms may
also have an effect on
the growth of our ocean
plants. Large parts of the
Southern Ocean are natu-
rally low in iron, and this
limits the growth of mi-
croscopic marine plants,
known as phytoplank-
ton. However, satellite
imagery has shown that
occasional, unexplained,
phytoplankton blooms
occur in the Southern
Ocean. Experiments have
shown that adding dis-
solved iron directly to
the ocean also causes a
transitory ‘bloom’ of phy-
toplankton. Could these
mysterious blooms, there-
fore, be due to iron fallout
from big dust storms?

A key issue is to dis-
cover just how much iron
from the dust storms can
actually be used by the
phytoplankton. Tradition-
ally, it has been assumed
that if the mass of soil
contained in a dust-storm
and the iron content of the
soil are known, then it should be easy to
work out how much iron was delivered
to the phytoplankton. However, deep-sea
sediments from the Tasman Sea contain
plenty of iron rich dust, showing that not
all iron is captured by plants before sink-
ing. This indicates that the solubility of
the iron is also an important factor.

With the help of a Marsden grant,
the Centre for Physical and Chemical
Oceanography (a joint venture between
NIWA and the University of Otago), has

E very decade or so, there is a fall of

LY e :
A front of dust, stretching from Sydney to Brisbane, leaves the coast of Australia
at 60 km/h during a large storm in October 2003 (Image courtesy of NASA).

brought together a team to study this in
more detail. It is led by Professor Keith
Hunter from the Department of Chemistry
at the University of Otago and Dr Philip
Boyd from NIWA, with collaboration
from Dr Grant McTainsh at Griffith Uni-
versity, Brisbane, and postdoctoral fellow
Dr Doug Mackie from the University of
Otago.
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Dr Mackie has been simulating how
the dust gets processed in clouds, to
establish what factors influence the ex-
tent to which iron gets dissolved from
the dust. It turns out that there are three
reservoirs of iron in the dust: very easily
extractable, extractable, and difficult to
extract. The precise proportion of each
is not easily predictable, and depends on
several factors, including grain size and
pH during cloud processing. These fac-
tors themselves are variable; for example,

grain size can change during a dust-storm,
through abrasion as grains bang into each
other and fracture.

Most previous studies have used Saha-
ran or Gobi dust collected after transpor-
tation in the atmosphere, and data from
this has been extrapolated to the Southern
Ocean. However, Australian dust differs
in several important respects, like the
relative proportions of
the different iron oxides.
Also, dust collected after
transportation has already
undergone atmospheric
processing. To minimise
the effects of these fac-
tors in the simulations, Dr
Mackie has been manu-
facturing dust using soil
taken from a region in
the Outback that produces
dust-storms. The resulting
‘artificial dust’ is similar
to some real dusts, espe-
cially regarding the rate
at which each reservoir
of iron is dissolved. This
is assisting in working
out the exact mechanism
of how the iron dissolves.
Knowing this will allow
more precise calculations
for the form in which iron
is delivered to the surface
layers of the oceans — the
first step in determining
the effect on marine life.

The next phase of the
project will involve add-
ing dust samples to lab
cultures of phytoplank-
ton, to find the extent
and rate of uptake of each reservoir of
iron. Ultimately, this research could help
explain one of the ongoing mysteries of
our oceans.

For more information, contact
Professor Keith Hunter
Department of Chemistry
University of Otago

PO Box 56, Dunedin

Tel: (03) 4797917

Email: khunter@alkali.otago.ac.nz
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Modelling the human lungs

he human lungs are incredibly
I complicated structures, consisting
of thousands of airway branches
and blood vessels, and millions of air
sacs. Having a detailed computer model
that could be used by researchers to
investigate the structure, function, and
mechanical stress of the lungs would be
extremely useful in studying lung disease
such as COPD (Chronic Obstructive
Pulmonary Disease).

Dr Merryn Tawhai and Professor
Peter Hunter, from The University of
Auckland’s Bioengineering Institute,
recently completed a three year Marsden-
funded research project to develop just
such a model. The research built upon
their experience in developing detailed
mathematical descriptions of other ana-
tomical structures, such as the heart and
the musculo-skeletal system, and in using
equations to describe physiological func-
tion.

Using a combination of medical imag-
ing and specially designed computational
mathematics, Dr Tawhai and Professor
Hunter developed new methods to cre-
ate mathematical models of the complex
branching airways, their associated
arteries and veins, and the soft tissue of
the lung. The techniques are the only
published methods to date that produce
models with accurate relationships be-
tween the lungs, the airways, and blood
vessels. The techniques can also be ap-
plied to model the lungs of other species,
such as sheep.

Predictions of arterial and venous
blood flow in the completed model have

highlighted the significant role of vascular
branching in determining blood flow to
the tissues of the lung. At a smaller scale,
blood flow was also investigated through
the lung’s microcirculatory system. This
involved the development of detailed
models of its dense capillary network, and
the solution of a system of equations that
describes the relationship between factors
such as air and blood pressure, individual
capillary size, and their effect on blood
cell velocity and distribution.

The model has a variety of potential
uses. For example, modern medical im-
aging provides high resolution data that
could potentially identify early changes in
blood flow as a marker of disease, but a
difficulty is that a large variation in blood
flow is typical of the normal, healthy
lung. A significant challenge, therefore,
is to differentiate between normal and
early disease-related patterns of blood
flow. This demonstrates the importance
of using computational techniques to un-
derstand complex function, particularly as
the organ progresses from health through
the various stages of disease. The model-
ling framework developed during this
project is uniquely placed for application
in this area.

The research has resulted in 12 inter-
national journal publications to date, and
has led to follow-on funding, through
Dr Tawhai’s collaboration with the Uni-
versity of lowa, in two major research
projects supported by the U.S. National
Institutes of Health. Dr Kelly Burrowes
completed her PhD on developing and
analysing the models of blood flow.

Pleural pressure (pressure on the membrane around the lung) at total lung capacity calculated
from a model of lung soft tissue mechanics. The left image is for the vertical lung exposed to
normal gravity, and the right image is for zero gravity.

Human model airways in the right lung
(right upper lobe in green, right middle
lobe in red, right lower lobe in blue), and
model arterial (red) and venous (blue) trees
in the left lung, surrounded by a computed
tomography image of the lung.

Blood pressure in the arterial tree. Pressure
increases moving down the lung (with

gravity).

Blood ‘flow’ through a single alveolar sac,
the site of gas exchange in the lung. Several
capillary networks thread the 19 alveoli in
the sac. Highest flow is in red, and lowest in
blue: preferential flow pathways are visible.

For more information, contact
Dr Merryn Tawhai

The Bioengineering Institute
The University of Auckland
Private Bag 92-019, Auckland
Tel: (03) 3737599 ext. 85119
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Genetic investigation of mass
strandings of pilot whales

P -

ristotle first reported on the mass
A stranding of whales and dolphins

in 350 BC, commenting that this
behaviour seemed to have “no apparent
reason”. More than two thousand years
later, the phenomenon is still a mystery.
Why do large groups of highly intelligent
animals, in perfect health, end up stranded
on the shore, certain to die? Even more
mysterious, why do they often intention-
ally restrand after being refloated during
rescue attempts?

As well as providing a compelling
problem for humane management, mass
strandings provide an important opportu-
nity to improve our understanding of the
social structure of the species involved in
these events. Indeed, mass strandings al-
most exclusively affect species that form
large cohesive social groups in the wild,
such as sperm whales and pilot whales.

With the support of the Marsden Fund
and the Whale and Dolphin Adoption
Project (WADAP) fund, a team led by
Professor Scott Baker, from the School
of Biological Sciences at The University
of Auckland, has been using DNA to
investigate mass strandings of the long-
finned pilot whale (Globicephala melas),
the most common species involved in
strandings in New Zealand, and around
the world.

A decade of collaboration with the
Department of Conservation and the Mu-
seum of New Zealand Te Papa Tongarewa
has provided a database comprising more
than 300 samples, representing 35 sepa-
rate stranding events of long-finned pilot
whales. By investigating genetic related-
ness within and between mass strandings
from around New Zealand, the team is
beginning to gain unique insight into these
tragic events.

Previous genetic studies of the social
organisation of long-finned pilot whales
have hypothesised that the species may
live in extended matrilineal societies,
where females and males remain with
their mother, presumably for life. As
a result, even pods made up of several
hundred individuals are thought to be de-
scended from a single female. Under this
matrilineal hypothesis, the phenomenon
of mass stranding could be explained by

Professor Scott Baker (on the left) and the team — Dr Rochelle Constantine, Marc Oremus, and Debbie

Steel (on the right).

the urge to help close relatives. Maybe
these whales simply refuse to give up
on their associates, whatever happens to
them, because these associates are actu-
ally close maternal relatives.

Professor Baker and his team’s genetic
investigation, however, reveals some
contradictions with this previous work.
By comparing sequences of the mater-
nally inherited mitochondrial DNA from
mass stranded whales, the researchers
discovered that, at least some of the time,
unrelated families of long-finned pilot
whales stranded and died together. This
finding discounts the hypothesis that large
pods are always composed of maternal
relatives and that the urge to assist close
relatives is the single explanation for mass
stranding.

Another interesting finding comes
from a detailed study of a particular mass
stranding on Stewart Island in 2003,
where 122 whales died. Through the
efforts of members of DoC Southland,
samples were collected from all indi-
viduals, and the age, sex, and position
on the beach of each whale was mapped.
This showed that, contrary to a common
expectation made during rescue attempts,

females with their dependent young were
not found to have stranded close together
but, instead, were found widely separated
along the beach.

It is not yet known if the observed
separation of close kin is a cause or a
consequence of stranding. However, this
disruption of kinship bonds could help ex-
plain the behavioural distress of stranded
individuals. More importantly, it may help
explain the tendency of many whales to
restrand even after being refloated.

The research team hopes that in future
strandings, it will be possible to collect
genetic samples from all individuals in
a pod, and more detailed observations of
behaviour. They also plan to begin sam-
pling pods of pilot whales at sea, during
more natural social interactions. With this
information, it may at last be possible to
begin to explain the enigma of ‘death on
the beach’.

For more information, contact
Professor Scott Baker

School of Biological Sciences
The University of Auckland
Private Bag 92-019, Auckland
Tel: (03) 3737599 ext. 87280
Email: cs.baker@auckland.ac.nz
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Decade of discovery

Red coral (Errina novaezelandiae), photographed in Fiordland by Stephen Wing.

marks the 10
anniversary of the
Marsden Fund.

In its first decade, the Fund has sup-
ported a fascinating and diverse range of
projects, which have resulted in a wide
variety of intriguing discoveries. Some of
New Zealand’s top researchers have been
strongly supported, helping them to create
leading-edge new knowledge, to build
their careers and international reputations,
and to foster the next generation. Here, we
present a sampler from the research from
the first 10 years of the Fund.

Measuring the Earth’s
Wobble

The Canterbury Ring Laser project in-
volves sending laser light in both direc-
tions around a rectangular path, allowing
parts per million changes in the rotation
of the Earth to be measured. This has
culminated in the recent observation of
a wobble in the Earth’s axis of less than
1 m at the poles.

(Marsden Update, No. 31, June 2005)

Marine Ecology of
Fiordland

In the environmental area, Marsden fund-
ing has been supporting Dr Stephen Wing
in his investigations of the marine ecol-
ogy of Fiordland, particularly food webs
and the dispersal of marine organisms.
Along with work funded by the Ministry
for the Environment and the Ministry of
Fisheries, this has directly informed a
management strategy for the Fiordland
area, which has become enshrined in law
as the Fiordland (Te Moana o Atawhenua)
Marine Management Act 2005.

Using Maths to Study

Evolution

Professors Mike Steel and Mike Hendy
have made outstanding contributions to
the mathematical theory which enables
scientists to decipher the web of biologi-
cal relationships from genetic sequences.
More recently, they have been joined by
Dr Charles Semple who, with Mike Steel,
has published the first textbook on the
construction and analysis of evolution-

ary trees from genetic data. The success
of these three researchers has attracted at
least one outstanding mathematician, Dr
David Bryant, back to New Zealand, and
to success in the latest Marsden funding
round.

Silver Platter

Professor Peter Steel’s research group at
the University of Canterbury has made a
variety of new organic molecules and used
metal atoms to glue these together to make
new discrete and polymeric supramolecu-
lar assemblies. For example, PhD student
Chris Sumby managed to sandwich six
silver atoms (pink) in a planar array within
a complex organic framework — a nano-
metre-sized

‘silver

platter’.
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Investigating Soft Materials
The research of one of New Zealand’s
foremost scientists, Professor Paul Cal-
laghan, has been consistently supported
by Marsden over the last decade. Paul
Callaghan is an authority on nuclear
magnetic resonance imaging, a technique
which provides information on the posi-
tion and movement of atoms. Marsden has
supported his investigations of the flow
of soft materials, complementing FRST
funding on other aspects of his work. The
quality of this research not only enhances
New Zealand’s scientific reputation, but
also feeds into industrial processes of
national importance.

Professor Paul Callaghan.

Predicting Volcanic

Eruptions

New Zealand is a superb natural labo-
ratory in which to study earthquakes,
volcanoes and plate tectonics. By observ-
ing how seismic waves moved through
the ground around Mt Ruapehu before
and after the 1995-1996 eruptions, Dr
Martha Savage and her research team
have discovered a possible technique to
predict when future eruptions may occur.
The technique is based on the effect on
the waves of tiny cracks in the earth that
change in size and direction as volcanic
stress increases.

Professor Michael Walker.

Navigation of Migratory

Animals

How do migratory animals navigate? Pro-
fessor Michael Walker and his colleagues
have demonstrated that the magnetic
sense of trout and pigeons is based on very
small crystals of magnetite in the nose or
beak of the animal. They have also shown
that homing pigeons navigate by detect-
ing changes in the strength of the Earth’s
magnetic field. This work is a significant
advance towards understanding the
navigational feats of migratory animals.
The research has led to 3 publications
in Nature since 1997, the most recent of
which has been selected by “Faculty of
1000 as one of the most important papers
in biology.

How Limestone Forms
Limestones were traditionally thought
to have formed solely in warm, shallow
tropical seas. However, most of New
Zealand’s limestone deposits were cre-
ated in cool sea water. A Marsden-funded
team, led by Professor Cam Nelson, has
studied in detail the limestone ridges in
the eastern North Island, using the differ-
ent layers to decipher sea-level changes
and discover more about how sands are
transformed into limestone. The team’s
observations revealed that the limestones
are typically built up by repetitive units,
each from a few metres to about 15 metres
thick, which vary systematically in their
properties from bottom to top. The study
has shown the fundamental importance of
sea-level change in controlling not only
the large-scale features of the cool-water
limestones, but also the way the grains of
carbonate are bound together.

Studying an Ancient

Extinction

Dr Bruce Hayward, a paleontologist
based in Auckland, has studied fossil
shells from single-celled animals called
foraminifera, from samples of mud drilled
from the ocean floor by the Ocean Drilling
Programme in 1998. This programme is
funded by a consortium of about 20 coun-
tries. This research has uncovered a major
deep-sea extinction episode that occurred
within the last one million years, during
the Ice Ages. The research indicates this
event was far more significant than previ-
ously reported.

Arrival of Kiore

The kiore, or Pacific rat, spread through-
out the islands of the Pacific with voyag-
ing humans, tagging along as a stowaway
in Polynesian canoes. Because of its
close association with human migration,
knowing the time of the earliest presence
of the kiore in New Zealand can help to
pin down the date that people first arrived
here. Dr Janet Wilmshurst has found seeds
gnawed by kiore, and has determined their
age by radiocarbon dating. Her results to
date are consistent with the kiore being
in New Zealand for no more than 800
years.

Origins of New Zealand
English

The Origins of New Zealand English proj-
ect, which has received sustained fund-
ing, has used unique archival resources
to trace the origins and development of
New Zealand English. Using the Mobile
Disc Unit archive of the New Zealand
Broadcasting Service, and other sources,
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they have found that the “colonial twang”
can be heard in people born as early as the
1870s, and that it emerged faster in areas
where there was a mixture of people from
different places. Using the same resource,
the change in pronunciation in Maori over
time is now being tracked.

Learning How the Brain

Responds to Rewards
Human behaviour is shaped by reward.
Marsden-funded research by Professor
Jeffrey Wickens, Dr John Reynolds, and
Dr Brian Hyland from the University
of Otago focuses on the response of the
brain to reward. They have shown that
dopamine, a reward chemical in the
brain, primes the brain for learning. These
findings have implications for a range of
disorders, including hyperactivity, addic-
tion, Parkinson’s, and schizophrenia. Dr
Reynolds, who is working on a rare type
of brain cell involved in reward-related
learning, was the first New Zealander to
be awarded a prestigious Brain Research
Young Investigators Award in 2004.

Biographies

Marsden funding has led to some highly-
praised books. The Book of Iris: a Life of
Robin Hyde by Derek Challis and Gloria
Rawlinson, was a finalist in the Montana
New Zealand Book Awards in 2003.
The following year, Long Journey to the
Border: a Life of John Mulgan by Vincent
O'Sullivan, was also a finalist. And The
Trial of the Cannibal Dog: Captain Cook
in the South Seas by Anne Salmond, won
the 2004 Montana Medal for Non-Fiction,
with the judges saying that “Salmond is

Professor Dame Anne Salmond.

a consummate storyteller and this book,
as well as being in the very first rank of
historical scholarship, is quite riveting.”

How Does Hearing

Develop!?

How does hearing develop and how is it
regulated? Research by Associate Profes-
sor Gary Housley at The University of
Auckland is addressing these questions.
His team is studying the cochlea, the part
of the inner ear that converts sound into
signals which are sent to the brain. They
have developed a technique that, for the
first time, allows the sensory cells of the
cochlea and their connections to be ex-
amined. Using this technique, they have
identified and characterised the nerves
and chemicals which convey these signals
to the brain, and have shown that neurons
also have an input into the sensory cells
which can change hearing sensitivity.

Planet Hunting

The Microlensing Observations in Astro-
physics (MOA) project, funded almost
continuously since 1995, bases its obser-
vations on the bending of light proposed
by Einstein. The MOA group is the first to
use this technique to discover extrasolar
planets.

Artist’s impression of one of MOA’s
discoveries, a Jupiter-sized planet orbiting
its parent star, a red dwarf. The planet is
17,000 light years away, the most distant
known planet.
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Information for Wind

Farms

To obtain maximum benefit from wind
power, it is important to select sites that,
collectively, provide a continuous supply
of electricity. A 1996 Marsden project, led
by Professor Andy Sturman and aimed at
understanding the afternoon winds in the
Mackenzie Basin has led, in the last year
or two, to advice on regional wind pat-
terns for an electrical generation company
planning wind farms.

Studying Memory
Development

Two University of Otago child psycholo-
gists, Professor Harlene Hayne and Dr
Elaine Reese, have studied aspects of
memory development in children. Profes-
sor Hayne has investigated the reasons
why we all suffer from childhood am-
Patrick Read, 20 months, discovers his
reflected self. Self recognition is important in

developing the ability to recall earlier parts
of one’s life.

Gathering field data from the Mackenzie Basin.

nesia, the inability to recall experiences
from our infancy and early childhood.
In a complementary study, Dr Reese has
discovered that parents can strongly in-
fluence the development of this memory
— those who converse with their children
in a more reflective style help children
to develop a better memory and a better
understanding of themselves and others.

Studying Multiple Sclerosis
Associate Professor Geoff Krissansen has
led a team which has played a major role
in unravelling the process by which the
body’s own immune system can attack the
nerve fibres of the brain and spinal cord,
causing the debilitating disease, multiple
sclerosis. This has led to the development
of an antibody-based treatment, which has
the potential to relieve suffering in human
MS patients.

Syft Technologies

Syft Technologies Ltd makes sensitive
mass spectrometers which have numer-
ous applications including medical
diagnostics, environmental monitoring,
biosecurity, explosives detection, and
petroleum explora-
tion. This industry
has arisen from sus-
tained Marsden fund-
ing to investigate the
chemistry that occurs
in the atmospheres of
planets and moons,
and also in interstel-
lar clouds, the enor-
mous clouds of gas
that exist between
the stars.

Studying Fertility

Dr Ken McNatty and Dr Jennifer Juen-
gel have received Marsden funding
to investigate proteins that may affect
ovulation and fertility in mammals. This
research arose from prior observations
of sheep that showed a high incidence of
multiple births over a number of years;
the researchers then went on to show
that mutations in the genes that encode
these proteins caused the increased rates
of multiple births. The Marsden-funded
research has led to the development of a
vaccine that can be adjusted so that sheep
either increase their ovulation, or do not
ovulate at all. This has implications for
the control of fertility in a number of
mammals, including humans.

Dr Jennifer Juengel and Dr Ken McNatty.

Diseased Arteries
Disease-prone thickened artery walls con-
tain fewer fibres of the protein elastin, and
increased levels of cholesterol binding
molecules. Associate Professor Mervyn
Merrilees has been investigating the
mechanism by which a particular gene,
called V3, can lead to these changes. They
have carried out experiments in which
the effect of the V3 gene has been nulli-
fied, creating arteries enriched in elastin.
The team has further funding from three
medical charities to continue the work,
which has implications for the treatment
of atherosclerosis and lung disease.

Marsden researcher, Professor Murray
McEwan (on the left) and Geoff Peck, Chief
Operating Officer of Syft Technologies Ltd.
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Iron-Scavenging Bacteria
Associate Professor lain Lamont’s group
has investigated a signalling pathway
that enables a bacterium, Pseudomonas
aeruginosa, to produce an iron-scavenger
protein in the presence of low levels of
external iron. The signalling pathway is
regulated in a way that has never been
seen before in bacteria, but has similari-
ties with systems in more complex organ-
isms. This increases knowledge of how
bacteria cause infection.

Discovering a New Field

In 1996, Dr Robert McLachlan, a lecturer
at Massey University, received his first
Marsden grant, entitled “Unconventional
methods and structures in numerical dif-
ferential equations”. This turned out to
be the first grant anywhere in the world
for a topic that was to become known as
geometric integration. This is a field of
mathematics which provides computa-
tional methods of solving equations that
have been impossible to solve previously.
It has a wide range of applications.

Mussel Glue

The glue that enables mussels to stick to
rocks is a protein made up of a repeating
chain of 10 amino acids. In a complex
organic synthesis, Associate Professor
Carol Taylor and PhD student Claudette
Weir managed to make the 10 amino
acid building block. The mussel protein
is a proven adhesive in an unforgiving,
saltwater environment. This synthesis
will allow its properties to be explored in
other contexts, such as skin wounds.

Preventing the Spread of

Brain Damage

Marsden research has thrown up some
chance discoveries. Professor Colin
Green’s group was studying the develop-
ment of embryos when they accidentally
discovered a way of preventing the spread
of brain damage, following head injury.
Their method is to limit the communica-
tion between cells, and they have subse-
quently found that this promotes wound
healing in general. A company has been
formed, discussions have been held with
New Zealand Trade & Enterprise and In-
vestment New Zealand, and commercial
opportunities are being explored with
overseas companies.

=)

Leaves of the New Zealand horopito tree (Pseudowintera colorata) used by Associate Professor

Gould to follow the production and scavenging of free radicals in situ. Photo: Kevin Gould.

RedLeaves, Deciduous Trees
Why is it that leaves are sometimes red,
and why does New Zealand have so few
native deciduous trees? Dr Kevin Gould
(formerly at Auckland, now at Otago
University) maintains that the red pigment
in leaves — anthocyanins — protects the
leaves from excessive sunlight; reduces
the production of highly damaging free
radicals; and mops up free radicals. Dr
Matt McGlone has answered the second
question: the temperate climate of New
Zealand is such that neither evergreen nor
deciduous trees are naturally favoured,

rather, it is the poor soils in New Zealand
which lead to evergreens — dropping
leaves once every year is too wasteful
when nutrients are in short supply. Both
of these research projects attracted wide-
spread interest from the public. For ex-
ample, Dr Gould’s findings were appeared
in New Scientist, American Scientist, New
Zealand Geographic, at least 11 interna-
tional newspapers or on-line magazines,
as well as on Australian television and
New Zealand National Radio. The work
also featured as the cover story of two
international plant research journals.

Dr Roger Dungan measuring photosynthesis of evergreen wineberry (Aristotelia serrata) in
the canopy of a forest in the Taramakau Valley, Westland.
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Is Biodiversity Increasing?
A team led by Drs James Crampton and
Alan Beu has made a major advance
in answering one of the fundamental
problems in biology — is biodiversity
increasing, or have we reached a limit to
the number of species that can coexist?
Using New Zealand fossil databases that
are world renowned for their complete-
ness, and molluscs as a proxy, they have
shown that marine diversity around New
Zealand has been more or less constant
for the past 50 million years. The slight
drop from a peak 20 million years ago
may reflect the cooling of the oceans
since that time.

Programmed Cell Death

Dr Catherine Day from the University of
Otago has been studying proteins which
regulate programmed cell death (apop-
tosis). Cell death is vital for the human
body; if cells do not die on cue, diseases
such as cancer and autoimmunity may
result. Dr Day’s research has determined
the structure and interactions of key
proteins involved in cell death, and may
ultimately lead to the development of new
therapeutics.

Causes of Toxic Shock

Syndrome

Dr Thomas Proft and Professor John
Fraser have demonstrated that superanti-
gens produced by bacterial infections are
implicated in streptococcal toxic shock
syndrome, and may be involved in other
severe diseases such as necrotising fas-
ciitis. A route for a possible vaccine has
been identified.

Bose-Einstein

Condensation
Following the pioneering work in quan-
tum optics of Professor Crispin Gardiner

Slice through the centre of scattered
atoms after the collision of two Bose-

Einstein condensates. The crosses represent
vortices that are indicative of the turbulent
regime between the remnants of the two
condensates.

and the late Professor Dan Walls, the
Marsden Fund has strongly supported
this field and the related topic of Bose-
Einstein condensation, in which atoms
lose their individual identities at ultra
cold temperatures. One focus has been the
development of an atom laser, for which
Professor Gardiner and Professor Rob
Ballagh have made important theoretical
contributions and Associate Professor
Andrew Wilson was one of the first in the
world to provide an experimental demon-
stration. In the main, however, the groups
led by these researchers have increased
understanding of the basic physics of
these condensates, a prerequisite for any
application of this remarkable state of
matter.

Flexible Enzymes

As part of a Marsden project, an interna-
tional research group headed by Professor
Roy Daniel investigated how the flex-
ibility of enzymes relates to the way they
function. They carried out a parallel study
of enzyme dynamics (how they move) and
enzyme activity (how they work). They
were able to show that the fastest motions
that take place within enzymes are not
needed for catalysis.

Hair in Health and Disease
A team of Marsden researchers studying
the structure of hair in health and disease,
led by Professor David Parry, has made
a world breakthrough by successfully
figuring out the arrangement of the mol-
ecules found in filaments of hair. This will
permit an understanding of the origin of
some hair diseases, such as bamboo hair,
in which the strands develop a nodular,
segmented appearance.

From the 1840s and into the twentieth
century, Maori-language newspapers
were published by government, churches,
Maori, and Pakeha philanthropists. They
are rare as a long record of Maori lan-
guage in print, vivid in picturing Maori
society and New Zealand history, and
remarkable for Maori opinion. But they
have been little used. With the Alexander
Turnbull Library as the host organisation,
and a research team led by Professor Nga-
pare Hopa, Dr Jane McRae, and Jenifer
Curnow, the Maori-Language Newspa-
pers Project aimed to promote use of the
papers and to reveal the new and varied
information they offer. One of the results
was Rere atu, taku manu! (Fly out, my
bird!), published by Auckland Univer-
sity Press. This book has 12 articles on
various aspects of history, language, and
politics, based on information from the
newspapers. The final chapter describes a
superb Internet resource that has become
available as a result of the project.

Innovative Cancer

Treatments

Professor Bill Denny is leading a team
which received Marsden funding to
carry out fundamental work on prodrugs,
chemicals which can selectively kill
cancer cells but not affect neighbouring
healthy cells. The team has synthesised a
range of these prodrugs. Their Marsden-
funded project has led on to a patent
application and further work funded by
HRC and NERF.

Studying a Syphilis Cure
Professor Brian Nicholson and Profes-
sor Hugh Morgan are investigating the
chemical structure and mode of action
of Salvarsan, an arsenic compound that
was introduced in 1910 by Paul Ehrlich
as a highly successful specific cure for
syphilis. The team has successfully syn-
thesised Salvarsan and determined its true
structure. They have also been able to
back up their results by analysing a rare
original Salvarsan sample prepared by
Ehrlich, thus solving a nearly 100-year-
old mystery.
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Hlicruerulution o the Laberctic

Using Birds to Examine
Fundamental Evolutionary

Questions

Over the last ten years, Professor David
Lambert and his research team in the Al-
lan Wilson Centre for Molecular Ecology
and Evolution has used New Zealand and
Antarctic animals to answer fundamental
questions of evolutionary biology. His
group has extracted DNA and examined
genetic diversity and evolution in a
number of bird species, including saddle-
backs, robins, kiwi and penguins, as well
as extinct moa. Recently, the team has
focused on the Adélie penguins of Ant-
arctica, where they have compared DNA
from ancient penguin bones (up to 6,000
years old) with DNA from their modern
descendants. They found that penguin
evolution may be driven by giant ice-
bergs breaking off and creating a barrier
for penguins returning home to breed,
forcing them to mix with new colonies.
This work has generated international
interest, including cover stories in Sci-
ence and Proceedings of the National
Academy of Sciences, and prompted
them to test whether the rate of change
of DNA is constant over time in different
species. This molecular clock hypothesis
is currently being further tested tested in
kiwi, tuatara and Antarctic silverfish. Do
all these species’ molecular clocks tick
at the same rate?

Antarctic Physics

Drs Pat Langhorne and Tim Haskell have
been able to provide reasons for the ap-
pearance of platelet ice during the growth
of Antarctic sea ice, a phenomenon that
has puzzled people ever since the explor-
ers of the British Antarctic Expedition
noticed it in 1910. Their explanation is
based on comprehensive measurements of

Launching a temperature probe into open water from

the edge of the sea ice.

the ice and underlying ocean right through
the Antarctic winter, a hugely challenging
task. Their results are assuming more
significance now that icebergs are af-
fecting the oceanography of McMurdo
Sound, and a new ice shelf appears to be
developing that will affect the operations
of the New Zealand and United States
programmes on Ross Island.

Children’s Voices

Professor Anne Smith led a major study
to examine children’s participation and
physical well-being in schools. Specifi-
cally, the study looked at young people’s
rights to participate in decisions about
daily school life, their opportunities for
recreation, their safety, and their health
care. A key aspect was a comprehensive
survey to ascertain the feelings of the
children themselves. The results of the
research are informing policy and form a
base from which New Zealand’s progress
under the terms of the United Nations
Convention on the Rights of the Child
can be evaluated.

Professor Anne, Smith.

Dissemination of research findings, Vanuatu
style. The poster, written in Bislama (the
local pidgin), was prepared for presentation
to the Vanuatu National Museum as a means
of reporting to the Ni Vanuatu people. Here
local school children discuss the poster with
teachers and museum staff.

The Lapita People

Associate Professor Peter Sheppard to-
gether with Dr Richard Walter, Dr Stuart
Bedford, and Dr Hallie Buckley have all
received Marsden grants for research on
the Lapita people, the mysterious voy-
agers who were the common ancestors
of the Polynesians, Micronesians and
Austronesian-speaking Melanesians.
Peter Sheppard and Richard Walter have
demonstrated that the central Solomon
Islands were one of the stepping stones
on the eastward spread of the Lapita
culture during colonisation about 3,000
years ago. Drs Bedford and Buckley have
concentrated on Vanuatu, to the east of
the Solomons. A significant, ancient
burial site has just been discovered and
promises to provide invaluable informa-
tion on the initial settlement of Vanuatu
and the quality of life at that time.
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Studying signals in the brain

The brain is a complex network of
specialised nerve cells, known as
neurons. In order for it to func-
tion properly, stability is very important.
Parts of it are only slowly replaced, and
some of it may even be permanent. This
is in contrast with other parts of the body,
where cells are constantly replaced. Thus,
a seventy-year old may be digesting food
with intestinal cells that are a few days
old, but thinking about the enjoyment of
the food with brain cells that are decades
old — perhaps even as old as the person
themself.

For this stability to be achieved, signals
between brain cells are very important.
Interestingly, most cells are programmed
to automatically self-destruct, unless they
receive messages from other cells telling
them to survive. Getting the signals right,
therefore, is vitally important. As well as
regulating the lifespan of neurons, signals
control other aspects of how they func-
tion. If something goes wrong with the
signalling, degenerative conditions such
as Alzheimer’s and motor neuron disease
can occur — conditions which are becom-
ing more common as communities age.

Associate Professor lan McLennan and
Dr Kyoko Koishi from the Department of
Anatomy and Structural Biology at the
Otago School of Medical Sciences are
conducting research, funded by a Marsden
grant, to study signalling between brain
cells. This research has led to the inter-
esting discovery that a hormone known
as Miillerian Inhibiting Substance (MIS)
may have a vital role to play in not only
maintaining the brain’s stability and func-
tion, but also in shaping the differences
between the brains of the two sexes.

Marsden on-line
For further information,
visit our website: www.rsnz.org

Embryonic motor neuron that has been
treated with MIS and stained to reveal the
location of the MIS receptors. The bigger
red blob in the middle is the nucleus. The
brown spots are regions with a higher
density of MIS receptors. The black bar
corresponds to a length of 20 pm.

MIS had previously been known to
exist only in the reproductive system, but
Professor McLennan and Dr Koishi have
discovered that MIS is also found in the
adult brains of both males and females.
Motor neurons, which activate muscles,
produce MIS as well as the proteins
that enable the neurons to respond to
MIS. This indicates that MIS may be a
regulator of these cells. This exciting pos-
sibility is currently being tested, and could
lead to MIS-based therapies for condi-
tions such as motor neuron disease. The
results of this research were published
in the November issue of the prestigious
Proceedings of the National Academy of

Sciences with one of the group’s
students, Pei-Yu Wang, as the first
author.

As well as the effect of MIS
on the adult brain, the researchers
discovered that MIS also prevents
embryonic motor neurons in tissue
culture from dying. This indicates
that as well as regulating the adult
brain, MIS may also affect how the
brain develops. Since MIS would
only be found in the brain cells
of male embryos, as a result of
its production by the testes, MIS
might have a role in creating the
differences between the brains of
the two sexes. Studies of the human
brain are revealing that men and
women use their brains differently,
and that most disorders of the brain
have gender-specific aspects. Men
are more prone to develop drug
dependency, for example, whereas
anorexia is largely a female dis-
order. Dementia occurs in both
sexes, but the types of dementia
and the genetic drivers of them
have gender-specific aspects. It is
known that the male brain is shaped
by the presence of testosterone, the
absence of female hormones, as
well as the social environment. So
it is possible that MIS is another
hormone that shapes the differ-
ences between the brains of the two
sexes.

Associate Professor McLennan and Dr
Koishi are now working to further exam-
ine MIS, to explore its use as a possible
treatment for motor neuron disease.

For more information, contact
Associate Professor lan McLennan
Department of Anatomy and Structural
Biology

University of Otago

P O Box 913, Dunedin

Tel: (03) 479 7346
ian.mclennan@stonebow.otago.ac.nz
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Mind control -

to remember?

t moments of information over-

load, most of us have been heard

to utter the sentiment “Help, my
brain is full!” Strangely enough, this
could have the potential to become the
case, as we are constantly bombarded
with an enormous amount of data, from
the colour of our neighbour’s towels on
the washing line, to the numberplate of
the car that overtakes us dangerously on
our way home from work.

The majority of information we en-
counter can be immediately forgotten,
as it is not essential or even useful to us,
while more important information must
be remembered longer. Impressive though
the brain is, it does have a limited capacity
for information storage and retrieval, and
it is therefore essential that we can filter
the information we receive, to allow us to
access memory which is important, and
restrict access to memory which is not.
This ability to selectively filter informa-
tion is called ‘executive control’.

Although it has long been recognised
that the prefrontal cortex of the human
brain is responsible for executive con-
trol, finding the exact cells involved has
been difficult. Now, Associate Professor
Mike Colombo from the Department of
Psychology at the University of Otago has
made significant progress in this area by
conducting research, funded by a Mars-
den grant, to discover just which brain
cells are involved in executive control in
birds.

Associate Professor Colombo and his
team trained pigeons to participate in a
standard memory task in which they were
first shown a sample stimulus (sometimes
a circle and sometimes a dot). The birds
were then presented with either a high-
frequency tone or a low-frequency tone.
The high tone told the bird that it must
remember the stimulus it had just seen
because a memory test was forthcoming.
In the memory test that followed, the
bird was shown both the circle and dot
stimuli. If it responded to stimulus that it
had seen previously as a sample stimulus
(in this example, the dot), it was given a
food reward. The low tone instructed the

how do we

know what
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Activity of pigeon brain cells during memory tests. The “ITI” period is prior to the test,
“S” is when the pigeon is shown the object, “Cue” is when the tone is sounded to tell the
pigeon to either remember or forget the object, and “Delay” is the period in which the

pigeon is waiting for the memory test.

pigeon that it could forget the stimulus it
had just seen because no memory test was
forthcoming.

From these tests, the researchers were
able to discover that particular cells in a
region of the of the birds’ brain known as
the ‘nidopallium caudolaterale’ (NCL),
a region analogous to the frontal lobes
in mammals, increased their firing rate
when the birds were told to remember, and
decreased their firing rate when the birds
were told to forget. This, the research-
ers believe, is the most straightforward
evidence for the specific cells engaging
in the process of executive control.

That these cells exist in the avian
brain, in a species that has evolved sepa-
rately from mammals for over 300 million

years, is evidence that the processes of
selectively filtering information is not an
ability exclusive to humans. Birds, too,
have an ability to think things through.
In a wider sense, understanding the
method by which cells code for executive
control opens up many more possibilities
to cure disorders of executive control,
such as those that follow either damage or
disease of the frontal lobes in humans.

For more information, contact
Associate Professor Mike Colombo
Psychology Department

University of Otago

PO Box 56, Dunedin

Tel: (03) 479 7626

Email: colombo@psy.otago.ac.nz
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Overcoming barriers — quantum
tunnelling and conducting plastics

s electronic components be-
Acome increasingly smaller, some

strange things start to happen.
One of these is a curious process known
as ‘quantum tunnelling’, where electrons
can ‘tunnel’ through insulating barriers
that would normally contain them. This
phenomenon is one of the key frustrating
problems in continuing to miniaturise
electronics because, when devices get
small enough, the electrons will not stay
where they are supposed to be, but will
leak away by tunnelling to other parts of
the device.

The good news is, however, that tun-
nelling electrons produce currents that
could actually be useful. Supported by
the Marsden Fund, Professor Alan Kaiser
from the School of Chemical and Physical
Sciences at Victoria University is con-
ducting research to understand different
types of quantum tunnelling in novel
materials.

In one avenue of research, Professor
Kaiser has been working with Professor
Yung Woo Park, Chief Scientist of the
Nano Systems Institute at Seoul National
University, to investigate quantum tun-
nelling in extremely thin fibres of poly-
acetylene, a type of plastic that conducts
electricity. This interesting substance
played a major role in New Zealander
Alan MacDiarmid receiving a Nobel
Prize in 2000. History records that it was
a misunderstanding by a student that led
to the plain, black material developing a
metallic sheen; it was this form of poly-
acetylene that was subsequently investi-
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Polyacetylene chain.
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Professor Kaiser talking at the MacDiarmid Institute’s Second International Conference on
Advanced Materials and Nanotechnology (AMN-2), in February.

gated and made into a good conductor by
MacDiarmid and his fellow prize winners,
Hideki Shirakawa and Alan Heeger.
Alan Kaiser and Yung Woo Park have
been looking at how the electrical con-
ductivity of fibres of the plastic changes
as temperature is lowered and voltage
is increased. At very low temperatures
(about 240°C or so below freezing), any

further temperature drop makes no differ-
ence at all to its conductivity, but apply-
ing high voltages dramatically increases
conductivity. Professors Kaiser and Park
have proposed that this is because a novel
quantum tunnelling process involving
many electrons is occurring along the
fibres. Most interestingly, the tunnelling
appears to occur independently on each
of the individual polymer chains that
make up the fibre. This means that an
individual chain could form one of the
smallest imaginable conducting ‘wires’.

But how could such a wire actually be
made? Professor Kaiser’s former PhD
student, Dr Gregory Mclntosh, working
in Seoul with Professor Park’s group,
calculated that a single polyacetylene
chain would be stable if inserted into a
tiny tubular carbon structure, known as a
‘nanotube’. Conveniently, it also appears
that the chain would actually be sucked
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into the nanotube automatically.
Actually obtaining a single poly-
acetylene chain is the hard part,
but work on this is under way.
Tunnelling is important in
other conducting plastics, and
also in carbon nanotubes them-
selves. Small defects in quasi-
one-dimensional materials cause
barriers to electron flow and,
because electrons cannot easily
circumvent these small barriers,
they have to tunnel through them.
Professor Kaiser’s models for this
conduction process have been
applied to a surprising range
of different materials, includ-
ing conducting plastics, carbon
nanotube networks, and even

granular magnetic materials of inter-
est for ‘spintronics’ (a new paradigm
for electronics in which, for example,
tunnelling currents can be controlled
using the spin of the electrons).
Overall, Professor Kaiser’s aim is
to add to our understanding of the
strange processes that occur at very
tiny scales.

For more information, contact
Professor Alan Kaiser

School of Chemical and Physical
Sciences

Victoria University of Wellington

PO Box 600, Wellington

Tel: (04) 463 5957

Email: alan.kaiser@vuw.ac.nz

Polyacetylene chain inside a carbon nanotube.

Marsden at a glance
The Marsden Fund supports excellent research in a wide range of topics covering the sciences,
social sciences, humanities and engineering.

Each year, Government provides funding for projects that will foster research of the highest calibre.
This work is not subject to government priorities but will nonetheless enhance New Zealand’s ability to
participate in, and benefit from, research of an international standard. Set up in 1994, the Marsden Fund
is a contestable fund that has been administered by the Royal Society of New Zealand since 1995.

A Marsden Fund Council of ten eminent researchers, chaired by Dr Garth Carnaby, is appointed by the
Minister of Research, Science and Technology to make recommendations for funding. Selection criteria
focus on the merit of the proposal, the potential of the researchers to contribute to the advancement
of knowledge, and the enhancement of research skills in New Zealand, especially those of emerging
researchers.

Nine panels have been established to help the Marsden Fund Council assess proposals. These are:

* Biomedical Sciences * Economics and Human & Behavioural Sciences
+ Cellular, Molecular and Physiological * Humanities
Biology e Mathematical and Information Sciences
* Earth Sciences and Astronomy » Physical Sciences and Engineering
» Ecology, Evolution and Behaviour » Social Sciences

Applying to the Marsden Fund
Applications are now invited for the 2006 funding round. Proposals are due on Thursday, 9 February
2006.

Eligibility to bid to the Fund is unrestricted provided that the research proposed is either to be carried
out in New Zealand or, if its nature demands that it be carried out elsewhere, by New Zealand-based
researchers.

In a change from previous years, most applicants in 2006 will prepare and submit their proposals using
the Marsden Fund’s web-based system called Proposals On-Line. For researchers based at the CRIs,
universities and other large institutions, the codes and passwords to obtain access to Proposals On-Line
can be obtained from their institution’s research coordinator. Private applicants and researchers at smaller
organisations should contact the Marsden Fund directly.

Information for applicants is available from the web site, or from the Marsden office:
The Marsden Fund, Royal Society of New Zealand

9 Turnbull St, Thorndon, P.O. Box 598, Wellington.

Phone: (04) 470 5799 Fax: (04) 473 1409 Email: marsden@rsnz.org

Web site: www.rsnz.org/funding/marsden_fund/
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Tenth anniversary

Sir lan Axford

s Chairman of the Board of FRST,

I became aware that there was a

lack of support in New Zealand
for basic research that was not directed
or targeted. I had been accustomed to the
USA and Europe, where there are systems
providing funding for high quality re-
search projects regardless of their possible
applications. I had been very impressed
with the Max Planck Society in Germany,
which is dedicated to the advancement
of knowledge (science) — when I asked
its President what he wanted done in our
Institute he said simply that he did not care
as long as it was good — and it worked.
I wrote a brief proposal for a research fund
of this type and discussed it with Dr Basil
Walker, from MoRST, who gave it his
full support. The Minister, Simon Upton,
saw the merits of the scheme immediately
and pushed it successfully through the
approval process. He agreed to the use
of Sir Ernest Marsden’s name in its title
and to the selection of a Marsden Fund
Committee comprised of the best, rep-
resentative group of scientists that could
be assembled in the time available. The
Fund was also administered by the Royal
Society in order that it could operate as in-
dependently as possible. The Committee
set to work with a will, agreeing to some
rather arbitrary but simple procedures
designed to be efficient and fair.

Marsden Fund Council
I. Marsden Fund Council

Dr Garth Carnaby

Professor Peter Bergquist

Associate Professor Richard Blaikie
Professor Sally Casswell

Professor Charles Daugherty

Dr Rupert Sutherland

Associate Professor Lydia Wevers
Professor Christine Winterbourn
Two appointments pending

2. Marsden Fund staff

The results were an immediate success,
even though 90% of the proposals could
not be funded. Some outstanding projects
were selected, including fundamental
work on the value of the gravitational
constant yielding a new standard value,
a start in nanotechnology, Bose-Einstein
condensation, quantum optics, ring lasers,
mathematics and astronomy (both funded
for the first time) and, in the life sciences,
a start for the Malaghan Institute.

After some time I felt that the scope
of the Fund should be broadened to in-
clude the humanities (but not the creative
arts). Basil Walker agreed and so did the
Minister. The result was again successful
— the humanists responded with excellent
proposals resulting in some outstanding
projects. Perhaps I liked best the work on
Angkor Wat, which has attracted much
attention, but there is also a row of books
on subjects such as Robin Hyde and Fou-
cault, of which we can be proud.

It is obvious that the Fund should
be larger. I have always believed that it
should be maintained at 10% of the total
Science Budget. If it were too large, there
might always be a danger that it might
be cut arbitrarily in favour of targeted
research and never recover. The most
important thing is that it should continue
to be successful.

Dr Diana Hill

t is a real pleasure to comment on the

tenth anniversary of the Marsden Fund.

After a difficult genesis, the Fund has
grown significantly and now occupies a
very special place in the New Zealand in-
novation system, providing a mechanism
to unlock the significant intellectual capi-
tal held within the New Zealand research
community. It is particularly pleasing to
see the outcomes of earlier investment
producing world class results ranging
from significant international science pub-
lications to commercial spin outs to home
grown studies of New Zealand culture that
are attracting world attention.

The success of the Fund has been an ex-
ceptional team effort by those with a pas-
sion and vision for New Zealand research.
It has been my pleasure to work with a
series of supportive Ministers (Maurice
Williamson, Pete Hodgson, and Steve
Mabharey), committed high calibre re-
searchers who made up the Marsden Fund
Council and its predecessor the Marsden
Fund Committee, and an efficient and
hardworking executive managed through
the Royal Society of New Zealand. Sir
Ernest Marsden would be proud of the
Fund’s efforts and I look forward with
considerable interest to the returns on an
essential underpinning investment in New
Zealand’s future research.

members, Marsden staff, and contact details

GA Carnaby & Associates

The University of Auckland and Macquarie University

University of Canterbury
Massey University
Victoria University of Wellington

Institute of Geological and Nuclear Sciences Ltd

Victoria University of Wellington
University of Otago

Dr Don Smith, Manager. Tel: 04-470 5776; Email: don.smith@rsnz.org
Dr Peter Gilberd, Deputy Manager. Tel: 04-470 5778; Email: peter.gilberd@rsnz.org

Dr Rachel Averill, Senior Research Assessor. Tel: 04-470 5774; Email: rachel.averill@rsnz.org

Dr Diane Dinnis Research Assessor. Tel: 04-470 5756; Email: diane.dinnis@rsnz.org
Rochelle Barton, Administration Officer. Tel: 04-4705799; Email: rochelle.barton@rsnz.org
Janet Sorensen, Administration Officer. Tel: 04-470 5788; Email: janet.sorensen@rsnz.org

3. Contact details

The Marsden Fund, Royal Society of New Zealand, 9 Turnbull St, Thorndon, P. O. Box 598,

Wellington, New Zealand. Tel: +64-4-4705799; Fax: +64-4-473 1409; Email: marsden@rsnz.org
All our news appears on the Royal Society of New Zealand’s website:

Marsden Update is published quarterly by the Marsden Fund and is available free on request. I
Email: ameyer@paradise.net.nz

Editor. Anna Meyer.
ISSN 1175-0073

http://www.rsnz.org
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