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General release on Marsden Fund results 2014
56 million awarded to researchers in the 20th year of the Marsden Fund 
A total of 101 research projects have been allocated $55.7 million (excl.GST) of funding in this year’s Marsden Fund grants, which support New Zealand’s best investigator-initiated research in the areas of science, engineering, maths, social sciences and the humanities.

Marsden Fund Council chair, Professor Juliet Gerrard, says the Fund encourages New Zealand’s most talented researchers to explore their most exciting ideas. The Fund is administered by the Royal Society of New Zealand on behalf of the government.

Highlights from the 2014 funding round include projects that will investigate the use of robotics as therapy for cerebral palsy; a history of surveillance in New Zealand; using Google balloons to probe weather systems; why heart failure is common in diabetics; and Māori legal traditions.

Professor Gerrard says Marsden funding has grown by 1000% from $5 million awarded in its first funding round twenty years ago. 

“The Fund continues to be extremely popular with New Zealand researchers. Last year we had a record number of preliminary proposals, 1157, and this year that was surpassed by 65, with the fund receiving 1222 applications, mostly from researchers at New Zealand universities, Crown Research Institutes and independent research organisations.”

A subset of 248 proposals progressed to a second round, with 101 selected for funding for three years. The overall success rate was 8.3%. 

Since 2001 there have been two types of grants: Standard and Fast-Start, the latter added to support outstanding researchers early in their careers. More than a third of the awards this year (37) are Marsden Fast-Starts, says Professor Gerrard. 

“The Fast-Start scheme has been a hugely successful mechanism to enable emerging researchers to develop their own interests in the research community. Many Fast-Start recipients have gone on to head their own groups and make outstanding discoveries.

“In addition, we have seen strong career progression for PhD and post-doctoral researchers who have been funded through the Standard grants.”

Professor Gerrard says that it is especially pleasing to note that the number of women as Principal Investigators of successful proposals rose from 32% last year to 39% this year. Women and Māori Principal Investigators had higher success rates in the second round. 

“Thirty five percent of Principal Investigators in the preliminary proposals were women. In the successful projects, 39% of Principal Investigators were women. Māori Principal Investigations made up 3.3% in the preliminary proposals and 5.2% in the successful proposals.” 

Professor Gerrard noted that all proposals were judged by ten subject-area panels, informed by international referees, and chosen purely on merit.

With the Marsden Fund celebrating its 20th anniversary, Professor Gerrard says it has been an ideal opportunity to reflect on how it has made a difference to New Zealand. 

“Many of New Zealand’s very best researchers have received Marsden funding in their career; people like Distinguished Professor Margaret Brimble, Professor Jeff Tallon, Professor Peter Hunter and the late Sir Paul Callaghan. 

“The Marsden fund not only supports the development of research talent but also uncovers findings that can lead to whole new areas of research. 

“Our 20th anniversary celebrations have been a good chance to reflect on basic research leading to developments that make a difference in areas you might never expect,” Professor Gerrard says.  

For example, Marsden research to study how a micro-organism uses hydrogen as fuel, has led to new research with implications for greenhouse gas emissions from dairy farming.

Another example is a Marsden project that studied the effects of local winds, which has led to new research to model areas for viticulture as the climate changes. 

“By supporting New Zealand researchers to carry out fundamental research which they are passionate about, the Marsden Fund is helping to build a stronger nation, both economically and socially.  The Marsden Fund is an investment in the long term success of New Zealand.”

ENDS

For more information

Nancy de Bueger, Project Manager – Digital Engagement & Communications, 04 470 5807, 027 458 8982 nancy.debueger@royalsociety.org.nz
Professor Juliet Gerrard FRSNZ

Marsden Fund Council Chair

027 808 0746 j.gerrard@auckland.ac.nz
Background information

About the Marsden Fund

The Marsden Fund supports excellence in leading-edge research in New Zealand. Projects are selected annually in a rigorous process by ten panels who are guided by the opinions of world-leading, international researchers. Funding is usually spread over three years for each grant.

There are two types of grants: Fast-Start grants worth $300K over three years for early career researchers and Standard grants that can be worth up to $850K for three years.  All budget values are GST exclusive. Grants pay for salaries, student and postdoctoral scholarships, and consumables.

The Marsden Fund is contestable, is for investigator-driven research projects, and is not subject to government priorities. It is administered by the Royal Society of New Zealand and funded by the New Zealand Government. 

The Fund is named after physicist Sir Ernest Marsden. It was established by the government in 1994. 

The Marsden Fund is regarded as a hallmark of excellence, allowing New Zealand’s best researchers to explore their ideas. 

About the Royal Society of New Zealand

The Royal Society of New Zealand promotes science, technology and humanities in schools, in industry and in society. It administers funds for research, publishes peer-reviewed journals, offers advice to government, and fosters international scientific contact and co-operation. www.royalsociety.org.nz
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Past Marsden Fund project follow-ups:
The champagne evolution – where the wine blows: Professor Andy Sturman, University of Canterbury 
“You can't really turn it down,” says the University of Canterbury's Professor Andy Sturman, when a request comes through from a French researcher to work on climate effects on wine. “People think it's a bit of a joke. But it's certainly a growing industry in New Zealand and the aim is to double the exports over the next 10 years or so, so the economic impact could be significant.” 

Professor Sturman did not have wine in mind when he applied for a Marsden grant in 1996 to study the effects of local winds in the Mackenzie Basin. “We were just interested in understanding the atmospheric processes that affect climate variability in complex terrain,” he says. 

Since then, however, the research has led to work on air pollution dispersion modelling and other industrial projects. The team developed techniques for applying 3D computer models to wind energy resource assessment in regions of complex terrain, and the intellectual property was commercialised by consulting company Aurecon, who have since used the models to evaluate wind farm sites around the world.  

After being contacted out of the blue in 2010, Professor Sturman was invited to work in France for several months the following year, and then successfully applied for funding in 2012 to use computer modelling to investigate local variations in vineyard weather and climate. This year, Professor Sturman was invited to become a scientific expert on the advisory board of a new five-year European project on the adaptation of viticulture to climate change.  

“The grapevine represents a crop that is highly sensitive to the environment,” says Professor Sturman, “in terms of the quality of the output, not just the quantity.” His team's measurement network in Marlborough is used to fine tune computer models to identify the fine-scale variability of weather and climate across the region. This information will be used to establish how optimal the current grape variety distribution is, as well as to provide adaptation strategies for the future.  

The improved knowledge of fine-scale climate variability has the potential to significantly increase income for the billion dollar New Zealand wine industry. A workshop with wine producers is being held in Blenheim on 10-11 November this year to obtain feedback from producers on the research completed so far, and to discuss the direction of future work.  By working closely with industry, Professor Sturman’s research group can help the New Zealand producers weather any changes that are around the corner. 

In other areas of the world, growers are already having to change. Some areas of Australia are becoming too hot for particular varieties, and champagne producers in France are actually buying land in the United Kingdom, says Professor Sturman. “If the climate continues to warm at the same rate, you may no longer be able to produce champagne in Champagne.” 

Total Funding: $310,333 (exc GST) in 1996 

Researchers: Professor Andy Sturman, Head of Department of Geography, University of Canterbury 

Telephone: 03 364 2502 

Mobile: 0272810754 

Email: andrew.sturman@canterbury.ac.nz 
Underwater ice and the imagined world: Dr Craig Stevens, NIWA/ University of Auckland 
NIWA and University of Auckland scientist Dr Craig Stevens has held three Marsden Fund grants that have seen him fielding interest from all over the world. One of the grants was to look at the initial formation of layers when fresh-water Antarctic ice melts into a salty sea. His group was the only one globally looking into this seemingly esoteric subject, which actually has important implications for climate change models, feeding into questions such as why Arctic sea ice is disappearing so quickly.   

“The models aren't really able to predict that,” says Dr Stevens. “Whereas in Antarctica ice is disappearing in some places and growing in others, and the net result is there's actually a slight increase.”  That's most likely to do with either changing wind or changing melt rates, he says, “and so that’s where the ocean comes in.” If the ocean warms, melting ice shelves cause the surrounding ocean to have a stable, fresher surface layer that helps more sea ice form.  Paradoxically, up to a point, ocean warming can generate more sea ice.  

Shortly after starting the ice melting Marsden work, Dr Stevens also developed an interest of a different sort. This was a collaboration with the artist Gabby O’Connor. She had been developing works based on imagining looking at ice from within water – a natural fit to the science. When they met at a 'speed dating' science and art event, says Dr Stevens, “I could actually show footage from one of our little submarines going up to this underwater column of ice – the end of a glacier. It was a real look at her imagined world.” 

Since then the pair have made combined pieces, spoken together at gallery shows, recently appeared at NZ IceFest, and this year taken the package out to primary schools. “It caught us both out,” says Dr Stevens, “how effective it was at getting science and art across to students and minimising barriers between the two – and also it showed us how intrinsically clever and curious young students are.”  

After hearing a combined art-science Antarctic talk and exploring a polar tent, one previously non-reading seven year old took all of the books about the Antarctic out of the school library. The children also help make art – large paper icebergs and glaciers which, when lit, glow dimly blue from within. “They learn structural concepts, they learn about colour, and it does actually get used in bona fide exhibitions,” says Dr Stevens. There are downstream community education effects, he adds, because at the art show, “there will be a constant stream of eight year olds towing their parents in.” 

Dr Stevens has just finished drafting an article outside his usual area of expertise, for an education journal. “This is a generational thing – the results aren't going to be a better and more clever society in two years time, but in twenty years time.” 

Total Funding: $200k/yr x 3 years (excl. GST) 

Researchers: Assoc. Prof.  Craig Stevens, Principal Scientist – Marine Physics, NIWA/Dept. Physics University of Auckland, 301 Evans Bay Parade, Greta Point, Wellington 

Telephone: (04 3860476) 

Mobile:  

Email: craig.stevens@niwa.co.nz  

Hydrogen discovery has implications for climate change: Professor Gregory Cook, University of Otago 

A Marsden grant to understand how a micro-organism uses hydrogen as fuel has led to a slew of high-profile publications, and more recently kicked off a new research direction that may have implications for greenhouse gas emissions from dairy farming. 

Bacteria use an astonishing variety of ways to generate the energy they need to grow and survive. While humans rely on carbon sources such as sugars and amino acids, many bacteria can use gases and even metals as fuel. Hydrogen gas is a particularly powerful fuel source. 

In 2009, a University of Otago team led by Professor Gregory Cook spotted that the catalysts that consume hydrogen – hydrogenases – were also present in their model organism Mycobacterium smegmatis. “This presented quite a conundrum”, says Professor Cook. “Hydrogenases are enzymes traditionally found in anaerobic microorganisms. What could they be doing in an aerobic bacterium such as M. smegmatis?”  

After several years of study, the Cook Laboratory discovered that the hydrogenases of Mycobacterium smegmatis are unique. “They scavenge the trace concentrations of hydrogen found in the atmosphere and use ambient oxygen to combust it,” says Dr Chris Greening, who recently completed a PhD studying these enzymes under the supervision of Professor Cook. “While this process doesn’t yield enough energy for growth, it enhances the long-term survival of the bacterium whenever environmental conditions take a turn for the worse.” 

“Scavenging of atmospheric hydrogen is a new paradigm and it was the Marsden grant that allowed us to discover this,” Dr Greening says. “However, we’ve only just scratched the surface and we’re now expanding on this work in several ways. Together with a new student, we’re trying to go deeper and look in more detail about the specific enzymes involved in this project. We’re also starting to look much broader: going from a single organism to the whole ecosystem,” says Dr Greening.  

The team now believes that hydrogen metabolism is more widespread than previously thought. “It no longer appears to be trait exclusive to anaerobic organisms, but rather something ubiquitous to all ecosystems and most microorganisms,” says Dr Greening. 

Professor Cook and Dr Greening have teamed up with GNS extremophiles expert Dr Matthew Stott to hunt down further aerobic bacteria that can metabolise hydrogen. The team have started by taking samples from geothermal soils and hot springs in Taupo and Rotorua. “Dr Stott and his team are world leaders in culturing novel microorganisms,” says Dr Greening. I’m at their facility right now, and it is incredible how – in a few months – they’ve gone from isolating a rare bacterium from geothermal soils to growing it in a dense bioreactor culture.” Professor Cook agrees, noting “there is a perfect alignment between our hydrogen work and the activities in Dr Stott’s laboratory.” 

“I think it’s especially important to start investigating New Zealand soils,” says Professor Cook. He took note that recent research has shown that nitrifying bacteria – involved in turning cow urine into water-polluting nitrates and the potent greenhouse gas nitrous oxide – can grow on hydrogen too. This is important as nitrification inhibitors such as DCD stop these soil bacteria getting the ammonium that was thought to be their only fuel. “These bacteria are more metabolically flexible than we realised, and that flexibility might be how they survive the inhibitors.” 

Professor Cook initially thought these findings might have implications for the ongoing mystery of how Mycobacterium tuberculosis – the causative agent of TB – exists in 'stealth mode' in most of the two billion people infected worldwide. “Latent tuberculosis isn’t strictly dormant: it continues to metabolise and evade the immune system,” he says. But it turned out that, although Mycobacterium tuberculosis is related to Mycobacterium smegmatis, it doesn't contain the same hydrogenase enzymes. The team now have another Marsden grant to look at the pathogen, and a PC3 containment laboratory to allow them to work directly with the organism itself.  

Meanwhile, they realised that behaviour they'd seen in Mycobacterium smegmatis and related soil bacteria was the missing link in the hydrogen cycle. “There was unexplained activity in soil ecosystems. Our papers in the prestigious journal Proceedings of the National Academy of Sciences were the first to show genetically how that was happening,” says Professor Cook. This has the potential to influence the concentrations of greenhouse gases other than hydrogen, and has also attracted interest from researchers working on hydrogen fuel cells.  

Total Funding: $810,000 (excl. GST) in 2009 and $847,826 (excl. GST) in 2013  

Researchers: Professor Greg Cook and Dr Chris Greening 

Telephone: 03 479 7722 (Professor Cook) 

Mobile: 021 0645195 (Chris Greening) 

Email:  gregory.cook@otago.ac.nz  

Ex-Marsden PhD brings back funding: Professor Merryn Tawhai, University of Auckland 

Two months ago Kelly Burrowes moved home. Thirteen years after starting her career as a PhD student on a Marsden Fund grant, the University of Oxford's Dr Burrowes has brought part of a multimillion dollar United States National Institutes of Health grant back to New Zealand, in addition to the European Union (EU) Framework 7 funding that supports her current appointment and her research team in Oxford. 

“We'd been discussing for quite some time how to get her back here,” says Professor Merryn Tawhai, of the University of Auckland's Auckland Bioengineering Institute. Dr Burrowes was Professor Tawhai's first PhD student, developing a Marsden-funded mathematical model of the lungs.  

“Since then we've really advanced on her work,” says Professor Tawhai. “So now we have very sophisticated models of blood flow properties in the lung.” Among other things, the Auckland Bioengineering Institute team has worked with Fisher and Paykel Healthcare on medical humidifiers, gained Health Research Council funding to study patient response to pulmonary embolism, and this year became a Flagship project within the Medical Technologies Centre of Research Excellence. Dr Burrowes has paralleled this with two EU funded projects to develop models of the asthmatic lung and ventilation-perfusion mismatch in smoking-related lung disease. 

Dr Burrowes now holds dual appointments at Oxford University and the Auckland Bioengineering Institute. Her new funding, in collaboration with the University of California, San Diego (UCSD) and the University of Washington, is to refine and validate new methods that the UCSD group have developed to map function in the lung using MRI (magnetic resonance imaging). 

MRI has traditionally not worked well as a method to image the lungs, unless an expensive contrast agent is used. This has limited lung MRI to research studies. New non-invasive ways to image lung function are needed because current clinical methods for diagnosis rely on overly simplistic measurements, or involve low-dose radiation. 

The UCSD team have developed a way – already used in brain imaging – of following blood as it moves through the lungs. “The blood is basically ‘tagged’ so you can see where it ends up going,” says Professor Tawhai. The team has also developed novel methods for mapping the distribution of inhaled air.  

This is important because virtually all lung diseases, and even normal aging, cause a mismatch between the delivery of blood and air to different parts of the lung. Good gas exchange, and health, requires matching the right amounts of both. Dr Burrowes has previously used models to test the accuracy of the imaging methods and to propose new imaging protocols. In the new project the New Zealand team will use their mathematical models to extend the imaging data (which can only be sampled in a single ‘slice’) to the entire lung, and to perform ‘virtual experiments’ to test the imaging methods before they are used on test subjects. 

Total Marsden funding: $300,000 (excl. GST) in 2001 

Researchers: Distinguished Professor Peter Hunter and Professor Merryn Tawhai, Auckland Bioengineering Institute, University of Auckland 

Telephone: (09) 3737599 x85119 

Email: m.tawhai@auckland.ac.nz 

Selection of new Marsden Fund projects
IceCube Detector probes origins of cosmic rays: Associate Professor Jenni Adams, University of Canterbury 

Cosmic rays, with energies over a million times greater than anything achievable by man-made particle accelerators, continually bombard the Earth’s atmosphere.  

But where in outer space do they come from? We cannot tell as their direction of travel varies as their path is twisted by magnetic fields on their journey. However, cosmic neutrinos may provide the answer.  

Associate Professor Jenni Adams from the University of Canterbury, together with scientists from Germany and the USA, recently presented the first strong evidence for the observation of cosmic neutrinos. The evidence was gathered from their IceCube Observatory, and their achievement was recognised with the Physics World Breakthrough of the Year prize in 2013. 

Neutrinos offer a unique way to observe the Universe. Unlike photons or charged particles, neutrinos can travel through matter unimpeded, and their trajectories are not bent by magnetic fields. Furthermore, they are generated by cosmic rays at the sites where the cosmic rays originate. 

IceCube consists of over 5000 optical sensors suspended along cables in ice deep below the South Pole. Marsden funding will allow Professor Adams and her team to develop and apply sophisticated techniques to obtain a large, high-quality sample of these cosmic neutrinos. Cosmic neutrinos detected by IceCube will provide information on the birth sites of cosmic rays.  

Long-awaited observations provided by this project will offer new and exciting ways to investigate the origin and acceleration of nature’s highest-energy particles. 

Total Funding: $770,000 (excl. GST) 

Researchers: Associate Professor Jenni Adams, Department of Physics & Astronomy, University of Canterbury, Private Bag 4800, Christchurch Mail Centre, Christchurch 8140 

Telephone: (03) 364 2581 

Mobile: 021 642 516 

Email: jenni.adams@canterbury.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Traditional Samoan leadership in an international world: 
Dr Melani Anae, University of Auckland 

Samoans make up the largest Pacific population in New Zealand, the United States and Australia. Family networks remain strong between diasporic Samoans and their homeland, and through these networks social, political and economic links are maintained.  

Dr Melani Anae from the University of Auckland has received Marsden funding to investigate how matai (chiefs) born outside of Samoa (so-called transnational matai), maintain meaningful and sustainable ties to those back home. 

There is a need to develop a deeper understanding of both the potential and the risks associated with a stronger role for transnational matai. Dr Anae’s research will look at how transnational matai think and talk about what they do, as well as how they do it. In particular, their decisions about what to give (money, fine mats, time) and why; their relationships of family, friendship, Church; and who they think are benefitting from these activities (themselves, family, community, Church, Samoa). 

Research will be conducted at three locations (Australia, Hawai‘i and Utah), and previous work in New Zealand will be used for comparative purposes. The project will culminate with a visit to six home villages in Samoa to discuss the findings. 

The experiences of Samoans and their families who live in other countries, and how they relate to their global families and villages back in Samoa, provide the perfect opportunity for studying global culture change. 

Total Funding: $705,000 (excl. GST) 

Researchers: Dr Melani Anae, Centre for Pacific Studies, University of Auckland, Private Bag 92019, Victoria Street West, Auckland 1142 

Telephone: (09) 373 7599 ext. 87436 

Mobile: 027 459 1398 

Email: m.anae@auckland.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Constant coconuts: a history of a versatile commodity in the Pacific: Professor Judy Bennett, University of Otago 

Within the Pacific Islands, coconuts hold a status somewhat similar to bread in Europe – an everyday item, yet valued as not just the staff of life, but the tree of life. Coconuts provide food, drink, medicines, cosmetics, fuel and fibre. Yet despite its commonness, no commodity history of the coconut exists.  

Funded by a Marsden grant, Professor Judy Bennett from the University of Otago will analyse how products from the ‘nut’ became commodities from 1840 onwards. Dr Bennett will investigate how production and consumption of coconuts affected individual communities and their culture, economies and environment within the Pacific and beyond.  

Recently, the coconut’s value as a source of biofuel and health and beauty products has significantly revived production. But there has always been a fluctuating relationship between production and natural conditions such as rainfall, as well as external challenges such as declining markets. For most Island societies, the coconut became the sole export staple, and there were consequences of such dependency.  

While the distant past is mainly recorded in archives, Dr Bennett will interview a network of growers, exporters and shippers in Vanuatu and Samoa. Manufacturers, retailers and consumers in Australia and New Zealand will also be interviewed. 

This is a huge topic, and Dr Bennett plans to write a book and produce a video of her research. The video will be given to all participants of the study and be available for use in schools and universities. The project will provide a better understanding of how this common commodity has contributed to the emergence of the Pacific world. 

Total Funding: $710,000 (excl. GST) 

Researchers: Professor Judy Bennett, History and Art History, University of Otago, PO Box 56, Dunedin 9054 

Telephone: (03) 479 8607 

Home telephone: (03) 453 0906 

Email: judy.bennett@otago.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Attention please! Less distracting wearable computers: Professor Mark Billinghurst, University of Canterbury

Most of us are joined at the hip to our smartphones. But communication technology is moving on to a hands-free format. For example, Google Glass is a wearable computer with a see-through head-mounted display where wearers communicate with the device via voice commands. 
However, wearable computers are significantly different from mobile devices. When using a smartphone your attention moves from the real world to the device – we’ve all seen people so engrossed in their Facebook page that they don’t look where they’re going! Conversely, a wearable interface requires less significant attention shifts and allows the user to stay more focused on the real world. 

Professor Mark Billinghurst from the HIT Lab NZ at the University of Canterbury plans to use a Marsden grant to develop safer, more productive, wearable systems. In this multidisciplinary project, he will work with Professor Deak Helton, from the University of Canterbury’s Department of Psychology, who also has experience with Google Glass and other wearable computers.

The HIT Lab NZ team will be the first to model the user and the wearable computer as a single hybrid system. The hybrid model will be effective if it can reduce the demand on the brain’s working memory while the user performs several tasks, such as walking while searching through icons on the display.

Prototypes will be developed based on existing wearable hardware (such as Google Glass) and software such as the Java language and Android operating system. The aim is to develop systems that use their hybrid model and can be tested in real-world situations, leading to wearable interfaces that are less distracting and can enhance human productivity.
Total Funding: $755,000 (excl. GST)
Researchers: Professor Mark Billinghurst, HIT Lab NZ, University of Canterbury, Private Bag 4800, Christchurch Mail Centre, Christchurch 8140

Telephone: (03) 364 2349
Mobile:  027 444 0595
Email: mark.billinghurst@hitlabnz.org
Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding 
(04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz
 http://www.royalsociety.org.nz/marsden
Getting computers to understand hand-drawn doodles and diagrams: Dr Rachel Blagojevic, Massey University, Palmerston North 

People regularly use many different kinds of diagrams, such as maps of bus or plane routes, conceptual plans for houses or flowcharts of computer programs. It’s amazing how well people can understand, explain, and make decisions based on even the briefest of sketches.  

However, although these days diagrams are as likely to be drawn on a tablet or a PC as on a whiteboard or the back of an envelope, computers can’t understand diagrams the way people can.  

Dr Rachel Blagojevic’s Marsden Fund Fast-Start project, hosted at Massey University in Palmerston North, aims to solve this problem. By helping computers to understand what briefly sketched diagrams actually mean, advanced functions can be added to software. The key is accurate recognition of the sketch. 

With her colleague, Associate Professor Beryl Plimmer from the University of Auckland, Dr Blagojevic aims to replace the long and tedious processes currently required to define sketches.  

Automatic and accurate computer recognition is the ultimate goal of Dr Blagojevic’s work. People will be able to draw quick diagrams of things like transport networks, chemical structures, or the design of a phone app, and computers will be able to understand and work with those diagrams. 

Total Funding: $300,000 (excl. GST) 

Researchers: Dr Rachel Blagojevic, Computer Science and Information Technology, Massey University, Private Bag 11222, Manawatu Mail Centre, Palmerston North 4442 

Telephone: (06) 356 9099 ext. 83170 

Mobile: 021 148 4627 

Email: r.v.blagojevic@massey.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Studying the stratosphere with Google balloons: Dr Greg Bodeker, Bodeker Scientific 

Changes that occur in the stratosphere between 15 and 50 km above Earth’s surface can affect our weather and climate.  

In winter, a polar vortex of westerly winds forms in the stratosphere above the Antarctic. In late winter and spring, the ozone hole forms chemically in the air within this vortex. Later in the season, around the beginning of summer, the vortex breaks up leading to ozone-depleted air travelling over New Zealand and increasing sunburn risk. 

High-altitude long-lasting balloons are a proven way to study the stratosphere, but campaigns are expensive and have been limited to a small number of balloons. Google’s Project Loon is now launching many such balloons to provide Internet access to remote locations around the world.  

In a Marsden-funded international collaboration led by Dr Greg Bodeker from Bodeker Scientific in Alexandra, data from thousands of these balloons will be used to study the stratosphere. To date, more than 175 balloons have been launched from Lake Tekapo. Flight duration has been up to 115 days and in mid-August there were 76 Loon balloons flying in the stratosphere. 

The processes controlling the distribution of the various gases within the Antarctic vortex, and how they are likely to respond to a changing climate, are not well simulated in atmosphere-ocean global climate models. Dr Bodeker’s team will use balloon position and temperature data to reveal these processes in unprecedented detail.  

Google is making their balloon data available to this project and has an engineer on the team. This research will add to the fundamental understanding of stratosphere dynamics and its role in climate change.  

Total Funding: $785,000 (excl. GST)  

Researchers: Dr Greg Bodeker, Bodeker Scientific, 42 Young Lane, RD 1 Alexandra 9391 

Telephone: (03) 448 8118 (best way to contact) 

Mobile:  021 074 9737 

Email: greg@bodekerscientific.com 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Maintaining stable mangrove swamps:  Associate Professor Karin Bryan, University of Waikato; Dr Julia Mullarney, University of Waikato 

Mangroves excite controversy. They are either blamed as invasive weeds, extolled as sanctuaries for fish and birds or touted as solutions to global warming. They also have a phenomenal ability to engineer their own ecosystems and they are in decline worldwide. 

In New Zealand however, mangroves are expanding. Associate Professor Karin Bryan and Dr Julia Mullarney from the University of Waikato will use Marsden funding to conduct field research into how the tide and waves affect sediment transport in our estuarine mangrove swamps.  

Of particular interest is the zone on the seaward side of the mangrove canopy, where vertical aerial roots (pneumatophores) reach above the low tide mark to absorb oxygen. Depending on their density, these roots can enhance or reduce sediment supply. 

Cyclical deposition or erosion cause sediment to pump into or out of the pneumatophore zone. With more accurate models, researchers will be able to predict the conditions required to maintain stable mangrove swamps. 

Detailed measurements will be taken across single tidal cycles and over many months to determine the longer-term effects of flow on sediment transport. Field data will be used to validate mathematical relationships for water velocity profiles near the sediment surface, which are important for either sediment deposition or erosion.  

In a societal and environmental context, this work will provide an important tool to quantify the effect on the mangroves when modifying estuarine areas. 

Total Funding: $710,000 (excl. GST) 
Researchers: Associate Professor Karin Bryan, Department of Earth and Ocean Sciences, University of Waikato, Private Bag 3105, Waikato Mail Centre, Hamilton 3240 

Telephone: (07) 838 4123 

Mobile: 027 441 4493 

Email: k.bryan@waikato.ac.nz 

Dr Julia Mullarney, Department of Earth and Ocean Sciences, University of Waikato, Hamilton 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Powering life: how cells generate energy: Dr Katharine Challis, Scion 

Most people have a good idea of how the motor in their car works. Chemical energy is converted to mechanical work when combustion causes gas expansion, which drives pistons. Humans are also made up of moving parts, but our driving force ultimately lies in the nano-motors that operate within our cells to produce energy. 

So how do nano-motors work? It’s a deceptively simple question, but the usual laws of physics don’t apply at such a small scale. To find the answer, Dr Katharine Challis from Scion in Rotorua will use her Marsden Fast-Start grant to develop a new comprehensive and universal theory especially for nano-scale molecular motors. Dr Challis will be working with Dr Michael Jack from the University of Otago. 

Recent advances in experimental techniques mean it is now possible to study these nano-motors, the biomolecules that convert energy. Theoretical physics can help understand what these experiments are showing, explaining how the biomolecules operate in terms of the fundamental physical principles of biological energy conversion. 

Understanding the principles of nano-motor operation will ultimately lead to the design of new custom molecular machines to convert chemical energy, as efficiently as possible, to work. 

Total Funding: $300,000 (excl. GST)  

Researchers: Dr KJ Challis, Clean Technologies, Scion, Te Papa Tipu Innovation Park, Private Bag 3020, Rotorua 3046 

Telephone: (07) 343 5648 

Mobile: 021 066 0576 

Email: katharine.challis@scionresearch.com 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Stroke, stress and memory impairment: Dr Andrew Clarkson, University of Otago 

Stroke is a major cause of lasting disability in humans. It causes devastating impairments in movement, sensation, learning and memory. Rehabilitation to regain movement has made significant differences to many stroke sufferers, but the cause and treatment for cognitive changes (particularly delayed-onset memory impairment) after stroke are not well understood.  

In this Marsden funded research, Dr Andrew Clarkson and colleagues at the University of Otago will examine whether stroke-induced changes in brain cell connectivity and communication cause the memory impairments.  

The team will use a combination of techniques that enable them to see brain cells and record their function after stroke. With this information they will be able to determine how brain cell structure and connections change when learning is impaired.  

Dr Clarkson suggests that delayed-onset memory impairment may be due to a reorganisation of the prefrontal cortex after a stroke, which is then made worse by psychological distress. Studies report high levels of distress in patients recovering from stroke events.  

Results of this research have the potential to reveal the intricacies of brain changes after stroke and may identify new directions for developing stroke therapies. 

Total Funding: $773,000 (excl. GST)  

Researchers: Dr Andrew Clarkson, Department of Anatomy, University of Otago, PO Box 913, Dunedin 9054 

Telephone: (03) 479 7326 

Mobile:  

Email: andrew.clarkson@anatomy.otago.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

The inner workings of asthmatic lungs
Dr Graham Donovan, University of Auckland 

Asthma affects 300 million people worldwide and accounts for 250,000 deaths every year. It is a disease of reversible airway constriction. If a single airway within the lung closes, it doesn’t cause a problem. But often one airway closing causes others to close as well. This cluster of closed airways leads to impaired breathing and potentially an asthma attack. 

At the University of Auckland, Dr Graham Donovan has gained a Marsden Fast-Start grant to investigate the causes of asthma by combining mathematical models with new experimental data. Dr Donovan will study how airway closing spreads from one airway to another, and specifically whether this occurs via the airways themselves or via the tissue between them. 

The knowledge and techniques developed during this project will be of wider use to applied mathematics. Importantly for sufferers of this disease, the results of this study will have clinical applications, such as breathing control, and will provide insight into the inner workings of asthma.  

Total Funding: $300,000 (excl. GST)  

Researchers: Dr Graham Donovan, Department of Mathematics, The University of Auckland, Private Bag 92019, Auckland Mail Centre, Auckland 1142 

Telephone: (09) 923 8780 

Mobile:  021 253 4642 

Email: g.donovan@auckland.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Understanding the biology of cancer: Dr Austen Ganley, Massey University Albany 

Cancer is the leading cause of death in New Zealand and many tumours resist existing therapies, making cancer research a high priority. Marsden funding has been awarded to three scientists, led by Dr Austen Ganley, who are developing a novel approach to understanding the biology of cancers.  

Dr Ganley and Dr Sebastian Schmeier, from Massey University’s Albany campus, will study a part of the genome known to encode genes that control production of all proteins in the cell. They are collaborating with Professor Ross Hannan from a major Melbourne cancer centre, who has developed the first cancer drug that targets this part of the genome. 

The structure and activity of this region of the genome appears to be important in cancer cell survival. Dr Ganley has already documented a fundamental dependence of cancer cells on a particular structure of this region of DNA found in malignant cells. 

This research will explore the way this complex region of DNA is regulated in both normal and malignant cells. The goal is to identify the structure in malignant cells, and why cancer cells are dependent on it. Such clarification may lead to a novel target for the development of further chemotherapy drugs. 

Total Funding: $820,000 (excl. GST)  

Researchers: Dr Austen Ganley, Institute of Natural and Mathematical Sciences, Massey University Albany, Private Bag 102904, North Shore, Auckland 

Telephone: (09) 414 0800 x 43619 

Mobile:  

Email: a.r.ganley@massey.ac.nz 

(Landline or email best way to contact) 
Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Positively Psa: What Psa can teach us about sensing the environment: Dr Monica Gerth, University of Otago 

The plant pathogen Psa is an important bacterium that is responsible for kiwifruit crop losses in New Zealand and elsewhere. Psa lives in a wide range of environments, including soil, water and plant tissues, and has evolved a complex system to detect chemical signals, to enable it to select a favourable environment for itself.  

Bacteria such as Psa have recognition proteins that sense specific chemicals. Psa has a particularly rich inventory of these sensing proteins, which Dr Monica Gerth from the University of Otago plans to study in greater detail with a Marsden Fast-Start grant. 

Working with Professor Geoff Jameson from Massey University, Dr Gerth will identify these proteins and the molecules that they recognise. Molecular recognition by proteins is an integral step in most biological processes. Bacterial chemoreceptors provide remarkable examples of molecular recognition: they can detect specific chemicals at miniscule concentrations. 

To date, E. coli has been the primary bacterium used for understanding chemoreceptor structure and function. However, the genome of Psa has recently become available. Taking advantage of this, their research will identify and characterise the complete repertoire of Psa’s sensing ability. 

The research team also aims to modify the proteins to determine whether they can be manipulated to create new sensing molecules for applications like biosensors and therapeutic targeting. 

Total Funding: $300,000 (excl. GST)  

Researchers: Dr Monica Gerth, Department of Biochemistry, University of Otago, PO Box 56, Dunedin 9054 

Telephone: (03) 479 7836 

Mobile: 021 163 4374 

Email: monica.gerth@otago.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Will ‘sin’ taxes reduce consumption? Professor John Gibson, University of Waikato 

Many of us consume too much that is bad for our health. Smoking and sugared soft drinks are two examples. According to the New Zealand Medical Association, ‘taxation of unhealthy foods is the most cost-effective approach to tackling obesity’, and most policies to address this involve taxing such items in the hope that by charging more, people will buy less.  

Generally, higher prices for specific items do tend to discourage consumption. People faced with paying more for carrots may substitute more potatoes in their shopping basket. But for unhealthy foods, the reduction in the quantity purchased may not be as significant as earlier studies suggest. This is because people may compensate by switching to cheaper brands.  

Professor John Gibson and colleagues at the University of Waikato will claim a world first in estimating the bias in conventional measures of price responsiveness by explicitly allowing for changes in quality. Without this adjustment the fall in consumption due to ‘sin’ taxes can be exaggerated and their effectiveness overstated.  

Funded by a Marsden grant, Professor Gibson’s team will perform several studies, analysing data from Indonesia, Mexico and Vietnam. In a novel approach, a fourth study will use crowd-sourcing communication technology in Tanzania, with participants who send in batches of prices rewarded with mobile airtime. Although there are existing studies for New Zealand, these are unsuitable for this particular project because the required data on both quantity and quality is unavailable. 

More accurate estimates of the potential reduction in consumption from higher taxes will lead to better informed policies to deal with the long-term effects of things that are bad for us. 

Total Funding: $700,000 (excl. GST)  

Researchers: Professor John Gibson, Department of Economics, The University of Waikato, Private Bag 3105, Waikato Mail Centre, Hamilton 3240 

Telephone: (07) 838 4289 

Mobile: 021 442 987 

Email: jkgibson@mngt.waikato.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

The agricultural transition in prehistory: clues from bones and teeth, Dr Siân Halcrow, University of Otago 

Human skeletons have the capacity to reveal the story of ancient lives. This Marsden Fund project led by Dr Siân Halcrow from the University of Otago, with collaborators from Chile and the United Kingdom, examines the diet and health of ancient people in Northern Chile by analysing hundreds of bodies buried over the last 9,000 years. Using the residues of food left behind on teeth and the chemistry of bone and evidence for disease, the researchers will study what food people ate, when children were weaned and their quality of life. This work explores the question of how human life changed with the beginnings of agriculture, one of the most significant economic changes in human history. This research will advance scientific understandings of the impact of the adoption of agriculture on human biology, an event that has far-reaching consequences for our society today. 

Total Funding: $720,000 (excl. GST)  

Researchers: Dr Siân Halcrow, Department of Anatomy, University of Otago, PO Box 913, Dunedin 9054 

Telephone: (03) 479 5265 

Mobile: (027) 2238269 

Email: sian.halcrow@otago.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

A history of New Zealand’s security surveillance: Professor Richard Hill, Victoria University of Wellington  

The secret surveillance of citizens is a contentious issue in New Zealand’s democracy. Following the police raids in the Urewera and elsewhere in 2007, domestic and global cases such as the Dotcom and Snowden affairs have highlighted both security surveillance and its trans-national dimensions. 

Yet an historical context for security intelligence in New Zealand is lacking. The public knows little of the origins of covert state surveillance in this country, for example, or of the development of surveillance policies and practices since New Zealand joined the international security intelligence community in 1907. 

Marsden funding will allow Professor Richard Hill from Victoria University of Wellington to compile a critical analysis of covert intelligence gathering in New Zealand, the only western country to have no academic study on the history of its security intelligence.  

Professor Hill will investigate the surveillance of New Zealanders since we stopped being a colony, how strategies changed during key periods such as the 1940s and what the trade-offs were between state security requirements and civil liberties. 

Professor Hill is an historian who has written four books on policing and two on Crown-Māori relations. He will be working with Dr David Burke from Cambridge University, an expert on espionage, and David Filer, who is a New Zealand military historian. 

The ultimate aim is to produce a history of New Zealand’s security policing system, set in an international context. Whatever is uncovered, Professor Hill is confident of providing an informed platform for debate. 

Total Funding: $495,000 (excl. GST)  

Researchers: Professor Richard Hill, Stout Research Centre for New Zealand Studies, Victoria University of Wellington, PO Box 600, Wellington 6140 

Telephone: (04) 463 5530 (preferred) 

Mobile: 027 563 5530 

Email: richard.hill@vuw.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Fishy business – Otago native bullies vs European perch: Dr Travis Ingram, University of Otago 

Introduced fish species such as perch and trout have affected native New Zealand fish in freshwater environments throughout the country, causing local reductions in density and exclusion from some habitats. Although less well known than trout, European perch is now widespread in New Zealand.  

Dr Travis Ingram from the Department of Zoology at the University of Otago in Dunedin has gained Marsden Fast-Start funding to research interactions between native common bullies and introduced perch in wetland ponds. He will investigate whether variation in niches of bullies responds to the introduction of perch, and how the effect of perch compares to other characteristics of the habitat. 

Variation in niches can be divided into variation caused by genetic factors and that caused by environmental factors. Using a combination of ecological theory, field sampling and manipulative experiments, Dr Ingram will be able to investigate the ecology of how individuals specialise.  

The study area will be the Waihola-Waipori wetland complex, located in the Taieri River floodplain 33 km southwest of Dunedin. Perch and bullies are patchily distributed through the wetland ponds, with some ponds containing only bullies and others containing both species. 

These experiments will reveal how niche variation among individuals affects the ecological interactions of the species as a whole.  

Total Funding: $300,000 (excl. GST)  

Researchers: Dr Travis Ingram, Department of Zoology, University of Otago, PO Box 56, Dunedin 9054 

Telephone: (03) 479 7991 

Mobile: 027 974 9322 

Email: travis.ingram@otago.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Exploring Māori legal traditions: Dr Carwyn Jones, Victoria University of Wellington 

In recent years, there has been growing recognition that Māori law is not limited to practices that the state legal system recognises. Māori society has law-making and dispute resolution institutions which both predate the New Zealand state legal system and continue to operate alongside it. Māori legal traditions exist as part of a distinct Māori legal system.  

Dr Carwyn Jones from Victoria University of Wellington’s Law School will use a Marsden Fast-Start grant to explore the operation of Māori law from the inside. He will focus on identifying Māori legal principles from within a range of cultural expressions such as waiata (songs), whakairo (carvings), karakia (prayers/chants), and kōrero pūrākau (stories).  

These sources reveal particular patterns of authority and decision-making (and constraints on legal authority), particular forms of legal communication, argument and reasoning, and distinctive mechanisms for enforcement and remedy. They comprise the full range of mechanisms that we associate with a well-developed legal system. 

This project has the potential to greatly increase the accessibility of Māori law in a way that empowers Māori communities. It will also enable the state legal system to engage with Māori legal issues in a more sophisticated way than it does today. 

Total Funding: $300,000 (excl. GST)  

Researchers: Dr Carwyn Jones, School of Law, Victoria University of Wellington, PO Box 600, Wellington 6140 

Telephone: (04) 463 6313 

Mobile: 021 665 287 

Email: carwyn.jones@vuw.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 

 http://www.royalsociety.org.nz/marsden 

Captured in kauri amber: 80 million years of New Zealand flora and fauna, Associate Professor Daphne Lee, University of Otago; Dr Dallas Mildenhall, GNS Science 

Kauri forests have an 80 million-year history in New Zealand, determined from pollen and plant macrofossils. But the mainly soft-bodied organisms such as insects, spiders and fungi that comprise 95% of biodiversity in forest ecosystems are absent from the fossil record.  

Evidence for such species requires exceptionally well-preserved fossil deposits, which can be found in amber, a fossilised resin produced by various coniferous trees, including kauri. New Zealand amber is abundant in coal and other sediments, but it is opaque and was previously thought to lack fossils.  

This perception is about to be radically changed by a new Marsden-funded project. An international group of scientists, led by Associate Professor Daphne Lee from the University of Otago and Dr Dallas Mildenhall from GNS Science, are using a special technique to restore the transparency of the amber.  

Their pilot study has already revealed a remarkable number of new species. Within the amber are exquisitely preserved organisms such as spiders and their webs, pseudoscorpions, mites, midges, wasps, ants, beetles, moths or butterflies and many types of fungi, as well as plant pollen and flowers.  

All of these play essential roles in modern forests, but we know little of their evolutionary history in New Zealand. This project will explore and integrate data on the flora and fauna captured in amber with research on modern kauri forests. A key goal is to discover whether the organisms found are directly related to those of today.  

The results of this research have the potential to revolutionise our understanding of the role of evolution, extinction and environmental change in the formation of New Zealand’s forest ecosystems. 

Total Funding: $810,000 (excl. GST)  

Researchers: Associate Professor Daphne Lee, Department of Geology, University of Otago, PO Box 56, Dunedin 9054 

Telephone: (03) 479 7525 

Mobile: 021 100 8926 

Email: daphne.lee@otago.ac.nz 

Dr Dallas Mildenhall, GNS Science, Lower Hutt 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 
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Improving outcomes for children with cerebral palsy: Dr Andrew McDaid, University of Auckland 

Approximately 1 in 500 New Zealand babies are born with cerebral palsy, a debilitating condition for which there is currently no cure. A feature of the disease is over-tight muscles or spasticity. Botulinum Toxin A (BTX) injections (of which the anti-wrinkle treatment “Botox” is one form) have become clinical ‘best practice’ for reducing stiffness, yet the way a child’s muscles develop after BTX is not well understood.  

Dr Andrew McDaid from the University of Auckland will use Marsden Fast-Start funding to develop a framework of robotic therapy for children with cerebral palsy, taking into account the effect of BTX injections.  

The framework will incorporate a robotic wrist that manipulates the muscles just as a therapist would. The device can automatically adjust the therapy parameters by continuously monitoring the impact of BTX and robot therapy on the child’s muscle. Thus specific therapies can be targeted to each individual. 

Dr McDaid’s research will provide a deeper insight into the underlying effects of BTX on muscle development. The framework will also advance intelligent robotic therapies that can adapt, based on automatic diagnosis and the characteristics of the subject. 

This study will open the door for further clinical research and knowledge transfer. It has the potential to reduce the number of BTX treatments a child needs, postpone or even prevent orthopaedic surgery and significantly improve long-term outcomes for young children with cerebral palsy. 

Total Funding: $300,000 (excl. GST)  

Researchers: Dr AJ McDaid, Mechanical Engineering, The University of Auckland, Private Bag 92019, Auckland 1142 

Telephone: (09) 923 1898 

Mobile: 021 044 4746 

Email: andrew.mcdaid@auckland.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 
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Te Mauria Whiritoi: the sky as a cultural resource: Dr Rangi Matamua, University of Waikato

From the beginning of human history, people have looked to the heavens in search of greater understanding. Astronomy connects scientific observation, cultures, religion, mythology and astrological practices throughout the world. 

A new project to receive Marsden funding, Te Mauria Whiritoi, will examine Māori beliefs, practices and observations in relation to astronomy, ecology and ritual. Led by Dr Rangi Matamua, researchers from the University of Waikato, Victoria University of Wellington, and the University of Hawai‘i seek to collect and preserve a significant body of Māori astronomical knowledge that might otherwise be lost.

It was knowledge of the night sky that guided Polynesians across the open ocean to settle in Aotearoa, and the cosmological cycle guided management and harvesting of species. Renewed interest in the stars has manifested in the last decade with celebrations of celestial events such as Matariki. 

Te Mauria Whiritoi will include online surveys to probe the experiences and concerns of participants in relation to Matariki commemorations, and enquire after their knowledge of both Māori and Pākehā astronomy. The results will lead to online audio-visual material on the star-lore behind Matariki.

The revitalisation of traditional knowledge and associated ritual and spiritual practices also has political aspects by providing resources for those interested in ensuring the ongoing influence of Māori language and culture in this increasingly multicultural nation.

Total Funding: $710,000 (excl. GST) 
Researchers: Dr Rangi Matamua, School of Maori and Pacific Development, The University of Waikato, Private Bag 3105, Hamilton 3240

Telephone: (07) 838 4466 ext. 6312 - Please note that Dr Matamua is in New York on 31 Oct and in Hawai’i from 1 Nov, for 3 weeks. He can be contacted by cell phone (027 242 4197) but please note the time difference.
Mobile: 027 242 4197
Email: rmatamua@waikato.ac.nz
Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding 
(04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz
 http://www.royalsociety.org.nz/marsden
Investigating why heart failure is common in diabetes: Dr Kim Mellor, University of Auckland
As part of a worldwide diabetes epidemic, more than 200,000 New Zealanders are currently diagnosed with the disease. Māori and Pacific Island populations are affected nearly twice as much as Pākehā. Diabetics have a greater (2.5-fold) risk of heart failure, but the reasons for this are poorly understood. 

We know that people with diabetes have disturbed carbohydrate processing in heart muscle cells, which is associated with increased cell death.  The loss of functional cells makes the heart walls stiffer as the heart muscle is replaced by scar tissue. This may make it harder for the heart to pump blood around the body. 
Previous studies of diabetic heart disease by Dr Kim Mellor from the University of Auckland, have demonstrated a role for excess ‘recycling’ of cell components in diabetes, and consequent cell death through a pathway called autophagy (‘self-eating’). More recently, Dr Mellor and her colleagues have found a direct link between carbohydrate mishandling and autophagy activity.
Using a Marsden Fast-Start grant, Dr Mellor’s team will use gene manipulation techniques to target the mishandling of carbohydrate in a cardiac muscle cell culture system. They aim to find out whether disturbances in cellular processing of carbohydrate is an underlying reason for heart muscle cell death and heart dysfunction.

Results of this research will increase our understanding of how cell death contributes to diabetic heart failure. Ultimately, this project has the potential to identify new targets for therapies to prevent patients going into diabetic heart failure.
Total Funding: $300,000 (excl. GST) 
Researchers: Dr Kimberley Mellor, Department of Physiology, The University of Auckland, Private Bag 92019, Auckland 1142
Telephone: (09) 373 7599 x83028
Mobile: 

Email: k.mellor@auckland.ac.nz
Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding 
(04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz
 http://www.royalsociety.org.nz/marsden
Māori perspectives on electricity privatisation: Dr Marama Muru-Lanning, University of Auckland 

Funded by a Marsden Fast-Start grant, Dr Marama Muru-Lanning from the University of Auckland will examine how recent privatisation of three New Zealand electricity companies is redefining Māori relationships with their lands, resources and ancestral territories. She will look at how Māori are dealing with these sales of resources they see as tupuna (ancestors), taonga (treasures), atua (supernatural beings) and whanau (family).  

Dr Muru-Lanning will investigate what kaitiakitanga (guardianship) means now and explore the moral dilemmas and contradictions that emerge for Māori from the combination of commercial interests that seem to underpin it. For example, if Maori have become shareholders in electricity assets, how might that mediate their duties as kaitiaki? 

The central aim of this research is to show how Māori negotiate and understand their kaitiaki commitments to lands and resources, even though their experiences and responses to the recent privatisations may be different. 

This innovative project will reveal for the first time the complex range of Māori experiences and responses to privatisation. It will contribute both to the empowerment of Māori and to international scholarship on the impacts of privatisation on indigenous peoples. 

Total Funding: $300,000 (excl. GST)  

Researchers: Dr Marama Muru-Lanning, James Henare Maori Research Centre, University of Auckland, Private Bag 92019, Victoria Street West, Auckland 1142 

Telephone: (09) 373 7999 (Note: Currently in Chile.) 

Mobile: 021 236 1897  

Email: m.murulanning@auckland.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 
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Stories behind the treaty claims settlement process: Professor Margaret Mutu, University of Auckland 

For more than five generations, Māori leaders and scholars have been seeking remedies for breaches of Te Tiriti o Waitangi, the Māori language treaty of 1840 between Māori and the Crown. Yet little is known about Māori views of the treaty settlements process and outcomes.  

To date more than 60 claims have been settled, but over 50 are still in the pipeline. Many of the remaining groups are struggling with the process. The government paints a positive picture for both Māori and the Crown: millions of dollars paid, apologies for past wrongs and grievances removed. But how do claimants see it and what are their stories? 

A large number of claimants throughout the country have agreed to tell their stories to Professor Margaret Mutu from Te Wānanga o Waipapa at the University of Auckland. Professor Mutu and her team will use Marsden funding to pull together these accounts of Māori experiences and so provide important information for those still to settle. 

Settlement of claims is hugely important in contributing towards building new futures for impoverished Māori communities. This project will also draw on the experiences of other indigenous peoples who face similar problems as they seek reconciliation, particularly those from Canada, Australia and the United States.  

By examining previously undocumented perspectives on what is relevant and important in the settlement of Māori claims, Dr Mutu aims to contribute to the achievement of two of the main goals of the treaty claims process: successful settlement of claims and reconciliation between Māori and the Crown. 

Total Funding: $710,000 (excl. GST)  

Researchers: Professor Margaret Mutu, School of Maori Studies, Te Wānanga o Waipapa, University of Auckland, Private Bag 92019, Victoria Street West, Auckland 1142 

Telephone: (09) 923 7465 

Mobile: 021 241 9650 

Email: m.mutu@auckland.ac.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 
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From dirt to drugs: bioactives from soil, Dr Jeremy Owen, Victoria University of Wellington

The discovery of penicillin in 1928 changed the course of human history. Many life-threatening infectious diseases could now be cured by a few doses of antibiotics. In the 1970s, cyclosporin was isolated from a fungus and is now widely used to prevent rejection during organ transplant operations. 

Penicillin and cyclosporin belong to a class of molecules called ‘secondary metabolites’. These compounds are amongst the most important natural products for human health and are made by tiny biosynthetic factories (encoded by gene clusters) inside bacteria and fungi. 

Funded by a Marsden Fast-Start grant, Dr Jeremy Owen from Victoria University of Wellington, working with Dr Sean Brady from the Rockefeller University in the US, will use ‘metagenomic’ methods to discover gene clusters that produce potentially medically important compounds. 

This approach differs from 20th century methods, which involved culturing bacteria and fungi and purifying compounds. Drs Owen and Brady will extract DNA directly from New Zealand soils, and then look for the gene clusters. 

Because most fungi and bacteria cannot be cultured in the lab, bypassing the culturing step opens up a treasure trove of new organisms and their secondary metabolites. After making a library of these gene clusters, the researchers will then persuade a common laboratory bacterium to produce the compounds. 

The new compounds will be screened for biomedical properties such as antibiotic or anti-cancer activity.

Total Funding: $300,000 (excl. GST) 
Researchers: Dr Jeremy Owen, School of Biological Sciences, Victoria University of Wellington, PO Box 600, Wellington 6140
Telephone:  001-212-327 8270 (currently based in the US)

Mobile: 

Email: owenjeremy4@googlemail.com
(email best way to contact; otherwise, try phone number above)
Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding 
(04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz
 http://www.royalsociety.org.nz/marsden
Our wax-eyes show why life is so diverse: Dr Bruce Robertson, University of Otago; Dr Sonya Clegg, University of Oxford, UK 

Some groups of animals occur in a wide variety of forms across much of the planet. How this occurs remains a puzzle since their broad distribution suggests excellent dispersal ability, whereas their gradual separation into distinct forms would require isolation.  

Dr Bruce Robertson from the University of Otago, along with Dr Sonya Clegg from the University of Oxford and Professor Ian Owens from the British Natural History Museum, have a novel explanation for this ‘paradox of the great speciators’, and will use a Marsden Fund grant to test it. They suggest that after dispersal has occurred, the dispersal ability of some groups of animals might turn off using genetic switches at genes that are active in migratory behaviour.  

Dr Robertson and his colleagues will study the genetics of one of our more abundant garden birds the wax-eye (or silvereye), and its cousins in Australia and the Pacific Islands. If such genetic switches can be identified, further testing will see whether they explain the wide diversity of wax-eyes that live across the Pacific region. 

This novel approach draws on bird studies of altered migratory behaviour associated with climate change, which have shown that changes at “migration genes” can result in migratory populations becoming year-round residents. Cutting edge genetic techniques will be used to see whether similar mechanisms are involved in the wax-eyes.  

If Dr Robertson and his team are proven correct and can identify such mechanisms, this would provide a resolution to an enduring paradox about the variety of life that surrounds us in the natural world. 

Total Funding: $808,000 (excl. GST)  

Researchers: Dr Bruce Robertson, Department of Zoology, University of Otago, PO Box 56, Dunedin 9054 

Telephone: (03) 479 4110 

Mobile:  021 279 4110 (best way to contact) 

Email: bruce.robertson@otago.ac.nz 

Dr Sonya Clegg, University of Oxford, United Kingdom 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 
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Sea squirt epigenetics: rapid adaptation to environmental changes: Dr Kirsty Smith, Cawthron Institute 

Epigenetics is the study of how organisms change when their gene expression is modified, rather than when their genetic code itself is altered. This rapidly increasing field of research is the basis for a Marsden-funded Fast-Start grant awarded to Dr Kirsty Smith at the Cawthron Institute in Nelson.  

The subject of Dr Smith’s research is the sea squirt Didemnum vexillum, also known in New Zealand as the Whangamata sea squirt after its discovery there in 2001. This sac-like marine invertebrate often looks like yellowish wax dripping over a structure such as a rope or mussel line. It is native to the waters around Japan and is an invasive species in Europe and North America, and now New Zealand.  

Dr Smith and her colleague Dr Francisco Prosdocimi from Brazil will grow these sea squirts in the laboratory, and then alter their environment by varying the temperature and salinity of the water over 6-week periods. They will test whether this leads to epigenetic modification that increases the sea squirts’ ability to adapt to their changing environment, and whether any modifications are passed on to future generations.  

A globally significant outcome of this research will be to answer a key question in evolutionary biology: can species adapt rapidly enough to climate change to avoid widespread extinctions of local populations or even entire species? 

Total Funding: $300,000 (excl. GST)  

Researchers: Dr KF Smith, Cawthron Institute, Private Bag 2, Nelson Mail Centre, Nelson 7042 

Telephone: (03) 548 2319 

Mobile: 027 427 3672 

Email: kirsty.smith@cawthron.org.nz 

Marsden Fund Contact: Dr Peter Gilberd, Deputy Manager: Research Funding  (04) 470 5778, 027 614 1416, peter.gilberd@royalsociety.org.nz 
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