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Single use
This will be the last of the thirty ‘Director’s Notes’ to appear
during my time at the Leverhulme Trust. The central message
must therefore be one of profound thanks. But a residual
temptation – and one in keeping with the character of the
Newsletter – is to link such thanks with reference to a currently
pressing concept, namely, the key stabilising role of the Trust
at times of dramatic change in higher education.
The thanks themselves go to an almost alarmingly wide array
of friends and colleagues who have in their separate
contributions so enriched the life of the Trust. To take the path
of a research bid, these include the applicants, the reviewers,
the advisory panels, the Trust staff and indeed the Trust Board
members themselves. The determination to ensure that the
Trust should hold true to the generously wide instruction given
by the First Viscount Leverhulme, namely, that of providing
‘scholarships for education and research’, has been the uniting
factor; it is in itself a simple objective but it is one that is
subject to constant onslaught as education and research are
treated as elements within agendas rather than as ends in
themselves.
The Trust has held true to the belief that the applicants must,
for the best of outcomes, be the points of creative focus in the
exercise. That research should be undertaken to respond to
identified social, medical, economic, cultural or other
requirements is to be accepted; it then leads to assessments
with dual-use, triple-use, or multi-use criteria. But somewhere
within the system, a safe haven is needed; there are times
when the applicant’s shaping of research aims must remain
true to its own demands, to be left free from any distortion
imposed by mixing with other, and often ephemeral, motives.
This is not to criticise those other approaches as being invalid
for the context within which they operate. It is rather to
recognise that truly creative research is difficult; its undertaking
should have the right to call upon a ‘single use’ response, the
simple motive of ‘finding out’.

Anoxia tolerance of the
turtle heart
Oxygen is a pre-requisite for life in most vertebrates. Anoxia (zero
oxygen) is only tolerated for minutes, beyond which, permanent brain
and heart damage occurs. Remarkably, certain animals have evolved
tolerance to anoxia, and can survive unharmed for periods lasting
several months. Freshwater turtles are unparalleled in this regard,
capable of living without oxygen ~10,000 times longer than any other
air-breathing vertebrate. This remarkable ability has fascinated
scientists for over a century. Despite the obvious relevance to human
health, the cellular mechanisms underlying the anoxia tolerance of the
turtle are unknown.
The heart is one of the organs most susceptible to injury through lack
of oxygen (the brain is the other). In mammals, anoxic injury occurs
in two phases: first when oxygen is removed, and second, when
oxygen is resumed. The turtle heart can survive both phases of anoxia
at warm temperatures for up to twelve hours without any conspicuous
damage. By comparison, survival times in mammals rarely exceed
three minutes! The cellular mechanisms conferring anoxia tolerance
in turtle hearts are not known. However, our preliminary work
confirms that anoxia-tolerance is found not only in the whole animal
and whole heart, but also at the level of the isolated turtle heart cell
(cardiomyocyte).
Investigating anoxia tolerance at the cellular level is the only way to
understand the mechanisms that confer protection. Thus our research
focuses on the cellular and subcellular mechanisms that are invoked
during anoxia and reoxygenation in the turtle heart so we can learn
how tolerance to oxygen deprivation is attained.

The Trust has become something of an outpost within the
culture of current research support in its insistence on this
responsive mode of operation. That is, one suspects, the
aspect which engages the loyalties, the courtesies, and the fine
support which the Trust has enjoyed from all those who share
in its life. It is the aspect which brings a fixed point of stability
within the currently fluctuating world of research support.
It has been a great privilege to have been associated with this
Trust over the past ten years and I owe a debt of gratitude to
all those who have shared these times with me. It is happy
news that Gordon Marshall is to join the Trust as Director in
October and I wish him and the Trust every future success.
Richard Brook
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Freshwater Turtle (Trachemys sp.) Photo by DE Warren.
Animals with unique adaptations to environmental stressors have
always been of intrinsic interest to scientists. However, our research
on the anoxia tolerance of turtle hearts has wider significance, going
beyond the fields of evolution and animal physiology. Anoxia
underlies many diseases of the heart, including angina, heart disease
and heart attack. The World Health Organisation predicts these
diseases will be the leading cause of mortality across the world by
the year 2020. The clinical sector is fast realising, or recalling, the
power of comparative physiology and biomimetics to reveal
fundamental mechanisms and clinical targets. The freshwater turtle
provides an ideal, novel and exciting animal model to investigate
important cellular adaptations that permit life without oxygen.
Dr Holly Shiels and Dr Gina Galli
University of Manchester

Automobility and the urban environment
This three-year project examines how the
automobile reshaped the modern city through
a comparative study of Nagoya and
Birmingham, cities defined by their
relationship to the car. In Japan and Britain,
the period from the onset of mass
motorisation around 1955 to the ‘oil shock’ of
1973 was decisive in the making of a modern
car system involving widening car ownership,
an expanding infrastructure of roads and
motor services, and an increasingly dominant
motor industry. During the same period
politicians, planners and the general public
became increasingly concerned not only about
rising levels of traffic and pollution but also
about damage to the historic fabric of cities.
As examples of East Asian and Western urban
models, Nagoya, Japan’s fourth largest city,
and Birmingham, Britain’s ‘second’ city,
provide an outstanding opportunity for
comparison and contrast of the historical
development of motorised cities. They both
have important associations with the
automotive industry, Nagoya with Toyota and
Birmingham with the British Leyland Motor
Corporation. Following extensive bombing
during the Second World War, both were

rebuilt as modern ‘motor cities’ in which
accessibility to the car was thought to reflect
their post-war modernity. We are interested in
national differences in these histories of
motorisation and urban environmental
change, but also in how common experiences
of car ownership, traffic planning and
conservation translated across the two cities.
The project is original in placing research
on the implementation of the car system in
an international cross-cultural context.
Significantly, it offers great potential for
expansion by extending comparisons to
other motor cities in the future. Not only is
it interdisciplinary, but it also fills a
substantial lacuna in current scholarship.
Although extensive research has been
devoted to the automobile industry, car
ownership and culture in the United States,
very few studies on Japan or Britain are
devoted specifically to the nexus between
the automobile and the urban environment
during the period in question.
The project is also relevant to the changing
environment of our cities today. While car
manufacturers focus on finding

English in Europe:
opportunity or threat?
The role and status of the English language is a
shifting one in the European context. Until
around 150 years ago the study of modern
foreign languages was often ranked alongside
other practical pursuits such as fencing and
dancing, and English was typically regarded as
little more than a simple trade language.
However, more recently, being able to use
English has come to be viewed throughout
Europe – somewhat uncritically – as a benefit
and an opportunity.
The increased dominance of the USA in world
affairs means that English has assumed a lingua
franca role in business, higher education,
research and in tourism, to mention just a few
of the more economically significant domains of
language use. The perceived benefits of learning
English have resulted in the language being
taught at all levels of the education system and
in the emergence of lucrative private sector
English language teaching.
In parts of Europe such as the Balkans and
East and Central Europe (represented in our
network by research centres in Thessaloniki
and Prague) this view of English as an
opportunity, as a form of ‘linguistic capital’,
appears on the face of it to be the prevailing
one today. This International Network will
investigate whether this picture is accurate
and ask to what extent the widespread use

of English in these parts of Europe is in fact
any more than a resigned response to the
inevitability of English. Is English more a
necessity than an opportunity, and, if so,
how should language policies be evolving in
light of such a position?
The primary reason for establishing a network
right now to investigate the role of English as a
European lingua franca is that
the prevailing view of English is
shifting again. Attention has
come to focus on the adverse
socio-political effects of the
spread of English, on the threat
it poses to language diversity.
This has been most clearly
articulated in Scandinavia,
where it has also been picked
up in the media, hence the
inclusion of the Copenhagen
Centre for Internationalisation
and Parallel Language Use as a
project partner.

technological solutions to problems of oil
dependency, air pollution and CO2
emissions, this is only part of the answer
to the problem of traffic in our cities. This
study is significant because it will show
how the car system came to dominate –
and also how it partly unravelled – in
different but comparable urban contexts.
As cities in developing countries such as
China, India, and parts of Africa
contemplate a still more potent
environmental dilemma to that faced by
Birmingham and Nagoya, we believe there
are lessons to be learned from the
implanting of the modern car system in
British and Japanese cities in the crucial
period of its implementation between the
mid-1950s and mid-1970s.
Dr Susan Townsend
University of Nottingham
Professor Simon Gunn
University of Leicester
Part of Birmingham’s Inner Ring Road
designed by city engineer Sir Herbert
Manzoni and fully opened in 1971.

project involves five conferences in five
contrasting regions of Europe (Zaragoza,
Spain completes the network), each chosen
to represent a different experience of
English. Key issues for the project include
English in business and commerce, English
in European university teaching and English
as the international language of science.
Professor Andrew R Linn
University of Sheffield
Knowledge of English in Europe is widespread
but not uniform.

The starting point for the
development of the network
will be a launch conference
in Sheffield in the spring of
2012 to consider current
debates on the role of
English in Europe. The
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Probing fluid flows

The idea for this residency arose after I
met with Dr Gavin Tabor, a Senior Lecturer
at the College of Engineering, Maths and
Physical Sciences (CEMPS), with research
interests in computational fluid dynamics
(CFD) and flow visualisation. My work
involves imaging the patterns developed by
fluids, particularly water, in motion, using
various techniques involving coloured
dyes. This unique style has evolved since
1992 when, whilst recovering from
repetitive strain injury (RSI), I developed
methods of painting without using a
brush, using ink on paper to emulate the
processes of nature and record changes in
these processes over time.
From this I became interested in the idea
of capturing patterns developed in a
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moving substrate, for instance by
photographing the patterns developed
through the motion of ink under the
influence of surface tension, and also
through gravity-driven flows and
turbulence. This represents the artistic
application of techniques often used
scientifically to probe fluid flows
experimentally, and through my art I have
been able to draw out the great beauty of
fluids in motion, something which has
fascinated artists from Leonardo da Vinci
onwards.
However, my work has thus far been
limited by the facilities available in my
studio and home. The collaboration will
give me access to large-scale flow channels
to scale up the art and explore new flow
regimes, and to use new techniques and
equipment such as 3D stereoscopic
cameras and high-speed photography. It
will also provide me with the opportunity
to interact with academic researchers
involved in fluid dynamics research applied
to various areas of science and
engineering, from the study of planetary
atmospheres and climate modelling, blood
flow in the human body, aerospace
applications, through to fundamental
studies of turbulence modelling, mixing
processes and the behaviour of vortices.
On the scientific side the work will include
development of stereoscopic flow
visualisation techniques, leveraging
CEMPS’ recent investment in 3D
visualisation facilities. Student projects on

CFD and flow visualisation will
complement the experimental work.
The synergy between the two sides of this
collaboration is obvious and deep. Most
significantly, my art will help the academic
researchers involved appreciate the beauty
of the engineering and atmospheric flows
they work with day-to-day. Images of flow
will be made and interpreted in terms of
visual metaphor, connections will be
explored between the flow images and
other natural phenomena, and students
will be encouraged to make an active
contribution in interpreting the work,
thereby completing the creative process. I
very much look forward to the fruitful
exchange of artistic and scientific ideas
and to creating new artwork which is
inspired by that exchange. More details
about my artistic approach can be found at
my website (www.chronoscapes.com).
Pery Burge
College of Engineering,
Mathematics and Physical Sciences,
University of Exeter
Above: Disturbulences, when subjected to
the same outward forces, different inks form a
bisymmetrical pattern, but react in different
ways according to their chemistry.
Left: Students using the water channel
at the labs at Exeter University
(image courtesy of Dr. Gavin Tabor).
Front cover: Apple and bubbles,
combinations of forms can often give rise to
the illusion of larger forms, as in stellar
constellations; here, we might see a partially
sliced apple.

Scottish Opera: Connect
In 2008, Scottish Opera launched Connect,
its first ever youth company. Connect has
been a hugely successful project for the
company; in the last three years, the
number of members has quadrupled. In
2011, 80 talented young singers and
musicians beween 14 and 21 years old
from across Scotland became Connect
members.
Connect is the only programme of its kind
in Scotland, merging the talents of young
singers and musicians aiming to develop
their technique and performance
experience under the tutelage of Scotland’s
top opera professionals. Running over a
seven-month period, members are given
direct access to some of the most talented
musicians and singers working in
Scotland.
Singers take part in masterclasses, meet
directors and singers, attend rehearsals for
main stage productions and get up-close
to visiting artists who become tutors and
guests on the programme. Musicians
enjoy a close relationship with members of
the orchestra who offer individual tuition
as well as the opportunity to learn side-byside, where young players sit beside their
professional mentor during rehearsal and
performance.

The Connect Orchestra programme reflects
the particular challenges facing musicians
when they have to perform as an ensemble
with singers or a large chorus. This is a
unique opportunity to gain such experience
as an orchestra member.
The culmination of each year of the
programme is public performances in the
spring. Productions or concerts showcase
the skills and potential of our young
singers and musicians. Last year we
commissioned an opera specifically for our
singers - Dr Ferret’s Bad Medicine Roadshow
by Stephen Deazley with a libretto by
Martin Reilly. This production premiered at
the Citizens Theatre Glasgow,
accompanied by the Scottish premiere of
Orlando Gough’s On the Rim of the World,
featuring the Connect Orchestra.

country’s national opera company, Scottish
Opera is uniquely placed to guide these
gifted young people into professional
singing careers and develop the next
generation of opera makers.
We look forward to watching the careers of
our young members develop and hope to
one day welcome them back to Scottish
Opera as professional artists and musicians.
Ruth Ogston
Scottish Opera
Singing rehearsal for Dr Ferret’s Bad
Medicine Roadshow (image credit:
Tommy Ga-Ken Wan).

This was the first time Scottish Opera had
presented a double bill of education based
performances in a professional mid-scale
theatre and it marked a new ambition for
Connect in terms of aspirations and
activity.
It is so important for our own future, and
the future creative life of Scotland, that
talented young individuals are supported
into professional arts careers. As the

Meteorites, molecules and minerals
Organic matter is the prerequisite of life
and telescopic information reveals that the
Cosmos is awash with simple organic
molecules. Yet, on Earth the most
important organic molecules for life are
much larger. For instance, living systems
comprise the very large carbohydrates,
proteins, lipid aggregates and nucleic acids.
This ‘bigger is better’ preference for biology
suggests that to create life some chemical
transformations must take place to make
simple organic molecules bigger and more
useful.
It is likely that the organic story of the very
first transformation of small molecules to
larger counterparts and eventually life is
linked in some way with an inorganic
narrative. Minerals are common materials
in the solar system and mineral surfaces
may have helped to select, concentrate and
polymerise the appropriate organic
chemical precursors of first life.
The perfect test bed for studying such mineralmolecule interactions would be a natural
material containing a wide range of organic
molecules types and a variety of minerals.
Preferably the material will represent an
arrested or interrupted state of development
where the overwhelming efficiency of biology
has not yet dominated all reactions.

Ideal samples of this sort are provided by
meteorites, which are fragments of
asteroids that have been naturally delivered
to Earth. The asteroids are rocky leftovers
from planetary construction and have
remained relatively unaltered since their
formation 4.6 billion years ago. They
represent a window back in time and
preserve the basic chemistry of the earliest
solar system and contain most of life’s
organic compound classes including large
amounts of complex organic networks.
Asteroids also contain a range of minerals,
and evidence exists that the distribution of
organic molecules in meteorites is
dependent on interaction between organic
and inorganic material.

The study of ancient molecules and
minerals in meteorites can reveal how
minerals and organic molecules interact.
Moreover, the mechanisms provide
additional insights into how organic
material can be transformed following
burial in Earth sediments at the present day
and in our geological past. Such processes
lead eventually to the formation of a fossil
organic network that is called kerogen, a
term derived from the Greek for ‘wax
former’ reflecting its role as the prerequisite for fossil fuels.
Both in life and in death, therefore, it appears
to be the large organic networks that are most
important and the surfaces of minerals may
have a role in this dominance. This project will
seek to understand the most fundamental
mineral-molecule interactions and the record
they have left in the most ancient samples
available for study.
Professor Mark Sephton and
Dr Dominik Weiss
Imperial College London
A microscope image of an organic-rich
meteorite showing how organic matter (dark
areas) are concentrated in areas with specific
mineral types, suggesting an inorganic-organic
relationship.
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Fish bones solve medieval mystery
Carolyn Allen, of the Trust, reports
When archaeologist, Dr James Barrett,
uncovered evidence of a dramatic increase
in commercial sea fishing in Europe around
1000 AD, he was puzzled. His findings left
little doubt that the intensive exploitation of
European fish stocks, and particularly of
cod started back in the Middle Ages. But
the cause of this medieval fishing revolution
was a mystery.
Did eating fish suddenly become more
fashionable, perhaps because of a rise in the
popularity of Christian fasting practices? Or
maybe the increase in the fish trade was
triggered by the arrival of the Vikings with their
maritime world-view and new long distance
trading links? To help identify whether the
increase in fish trade was demand or supplydriven, Dr Barrett needed to know whether the
cod fish bones he found in the middens
(rubbish dumps) of medieval settlements had
come from local waters or were the result of
long-range trade. The only clues were in the
fish bones themselves as written accounts
referring to the fishing trade were rare until the
14th century.
Funded by a Leverhulme Trust Research
Project Grant, Dr Barrett and his colleagues
developed a way to use the chemical
composition of the excavated bones to
determine where the fish had originally
been caught. The technique, known as
stable isotope analysis, measures the
relative amounts of different isotopic forms
of carbon and nitrogen (forms with a
slightly different mass). Stable isotope
ratios found in animal tissues vary
depending on the type of food the animal
has ingested and are commonly used by
archaeologists as a tool to reconstruct the
relative contribution of marine and
terrestrial food in human diets.
Biologists using stable isotope analysis to
study nutritional relationships between
birds, mammals and fish had found some
evidence that isotope signatures in fish are
influenced by the temperature, salinity and
nutrient loading of the water they live in. Dr
Barrett deduced that, in theory, fish caught
locally (in the southern North Sea) should
have different isotope signatures from those
imported from other regions. This proved to
be true but, as Dr Barrett explained, the
next challenge was to identify which isotope
signature was associated with which sea
region:
“Potentially this is really tricky because
enormous changes in ocean chemistry in
recent years make it impossible to use the
isotope signatures of modern fish from
these regions to compare to the
archaeological specimens. This meant that
we had to use archaeological specimens as
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Fish bone and shell in an excavated midden at Quoygrew.
our controls. But how could we know
whether a specimen comes from a local
isotope signatures suggesting that they had
fish or an imported fish?”
been caught in the southern North Sea. But

As Dr Barrett explains, the challenge was
solved using a really simple approach: “We
know from various accounts - such as
medieval cook books, early wood cuts, and
descriptions of the way stockfish (that’s
dried cod) are prepared - that almost
always, when you preserve cod prior to
refrigeration, you cut the head off. So it
follows that skull bones are likely to be from
local fishing whereas tailbones could be
either from local fishing or from the dried
traded product.
This means that you can use skull bones as
controls. You can compare vertebrae and fin
bones to skull bones found in the same
area to see if they match. If they don’t
match the local skull bones, then you can
look to see what skull bones they do
match?” he said.
In a pilot study using this new technique,
the researchers found that some fish were
being traded thousands of kilometers from
the very beginning of the fishing revolution.
Cod bones found at the 9th to 11th century
town of Haithabu, a Viking town in the
southern Baltic in what is now Germany,
had isotope signatures identical to that of
Arctic Norway. The finding confirmed a
historical account of the journey of a
Norwegian chieftan, Ottar, who travelled to
Haithabu in the 9th century before sailing
on to England to meet King Alfred.
This early result implicated the Vikings as
the driving force behind the fishing
revolution. But bones excavated from towns
and villages in England and Flanders
(Belgium) revealed a more complex picture.
Here, at the start of the fishing revolution,
almost all of the fish bones had local

by the 13th and 14th centuries a large
proportion of the cod bones discarded in
London, had been imported from the far
North Atlantic and by the 15th and 16th
centuries this pattern had spread to other
centres including Cambridge.
The researchers concluded that the
revolution in sea fishing in the 10th and 11th
centuries must have resulted from a
demand-driven intensification of local
fishing rather than a supply-driven
introduction of long-range goods. The initial
demand for marine fish seemed to be
driven mainly by the need for new sources
of protein to feed the rapidly increasing
numbers of urban consumers and as the
populations grew, the impact on sea fishing
continued to escalate. By the 13th and 14th
centuries, local fisheries could no longer
keep up with demand and larger urban
centres like London cast their nets wider.
These conclusions not only solve the
medieval mystery but also address
important questions both of economic
history and environmental history:
“They are of course, just two sides of the
same coin. For each economic change such
as the increased demand in towns, there is
an ecological impact. And every ecological
impact is associated with some kind of
economic change. We now understand what
was happening in medieval times a lot
better than we did before and how what has
since become an environmental crisis
actually began,” said Dr Barrett.
Dr Barrett’s work was supported by a
three year Research Project Grant awarded
in 2005.

Squeezing MOFs
Pressure is an important
thermodynamic variable, yet
compared to temperature its
effects have been little explored
in chemical applications,
particularly above 1000
atmospheres. For molecular
materials we can usually vary
temperature within a few
hundred degrees, whereas the
difference between
atmospheric pressure and
10,000 atmospheres
represents a factor of 104.
10,000 atmospheres might
seem rather high, but these
pressures are actually rather modest by
modern standards and easily accessible by
using diamond anvil cell technology.
Guacamole for example is processed at
8000 atmospheres!
Recently, we turned our attention to
molecular porous materials, in particular
metal organic framework materials
(MOFs) which have molecule-sized
cavities. The large cavities mean that
MOFs are excellent materials for gas (e.g.
H2 or CO2) storage, liquid separation and
drug delivery. Some 200 papers are
published every month in this very active
area of chemical research. This work has
shown that cavity size and topology are
essential for determining properties. Both

of these properties can be tuned with
pressure. Here, we aim to use highpressure to tune the pore size, gas storage
capability and make new MOFs.
One of the most flexible classes of MOF,
and one where the most pronounced
structural changes have been observed
under ambient pressure conditions are
MILs (Materials of Institut Lavoisier). MILs
are composed of metal ions linked with a
variety of substituted rigid organic
molecules to form very porous structures.
On adsorption of guest species, these
materials have been shown to undergo
colossal changes in volume (up to 40%)
upon guest inclusion under ambient
pressure conditions. The effect pressure

has on these flexible systems is completely
unknown, and we aim to tune the pore
size, shape and therefore properties of
these materials by using high-pressure, not
only to modify the properties of existing
materials, but to make new porous
materials at pressure.
Dr Stephen Moggach
University of Edinburgh
Left: A diamond anvil cell (DAC) mounted
on a diffractometer.
Right: A crystal loaded in DAC surrounded by
a liquid that applies the pressure. We are
looking through the first diamond into the
pressure chamber of the DAC.

Familial transmission of emotional
development: a children of twins approach
Whilst we know that parental emotional
health is a critical influence on child
emotional development, little is known
about the precise mechanisms by which
this transmission occurs. This project will
consider three potential routes. First, the
association may be solely due to the child
living with a parent with emotional
difficulties (purely environment
transmission). For example, a child may
repeatedly witness their parent displaying
avoidant behaviour and thus learn to fear
the situation their parent avoids (e.g. social
situations). Second, the association may be
due to gene-environment correlations being
driven by parent-led behaviour (passive).
For example, a parent may
be negative and critical of
their child as a result of their
own negative mood state,
and this would then increase
the chances of their child
becoming depressed or
anxious themselves. Third,
the association may result
from evocative geneenvironment correlations, in
which the parent responds to
child-initiated behaviour. For
example, a parent may

become very controlling of a highly anxious
child, in the hope that constraining their
environment may alleviate their fears,
without recognising that in fact such
constraints merely serve to confirm the
child’s fears.
We plan to contrast these three potential
routes of transmission by using the highly
innovative ‘Extended Children of Twins’
design. In this design you combine two
types of twin sample. In the first, the twins
are the parents of school-age children,
whereas in the second, the children are
themselves twins. Using twin data allows
you to disentangle genetic from

environmental influences. Using a
combination of both parent and child twins
allows you to identify whether any genetic
influences come from the parents or from
the children. Thus using this method it is
possible to tease apart the direction of
effects between parenting behaviours and
child outcomes.
Emotional development has received
considerably less attention from the
literature than other aspects of child
development, but it appears that now this
area is gaining the attention it deserves and
needs. By improving our understanding of
the mechanisms involved in
intergenerational transmission
of emotional difficulties, we can
begin to target clinical
interventions to the points
where they are likely to be of
greatest benefit.
Dr Thalia Eley
Institute of Psychiatry
The Cholmondeley sisters and
their swaddled babies, c.16001610, anonymous (British School,
17th century).
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Oriental arms and armour
at the Wallace Collection
The Wallace Collection is one of the UK’s
most intimate national museums. It is also
one of the finest collections of fine and
decorative arts in the world and one of the
greatest bequests of art ever left to the
British nation. Collected by one family over
a period of 250 years in the eighteenth and
nineteenth centuries, the Wallace has
inspired many other collections throughout
the world. At Hertford House, alongside
some of the greatest figures in European
art, including Titian, Rembrandt, Hals and
Velazquez, are unsurpassed displays of
French eighteenth-century art including
furniture, porcelain and gold snuffboxes,
alongside medieval and Renaissance
objects including sculpture, jewellery,

majolica, enamels, glass, and illuminated
manuscripts. Finally, nearly half of the total
museum collection is comprised of one of
the most important displays of princely
weapons and armour in the UK.
While many different aspects of the
Wallace Collection are well-known
internationally, one major group of its
objects remains relatively unknown. The
Islamic, Indo-Persian, and Far Eastern
arms and armour is one of the most
important groups of such material in the
world, including many unique or extremely
rare examples of the highest levels of the
‘Oriental’ metalworker’s art. However, little
is actually known about Eastern arms and
armour today, with core research

remaining as yet unattempted.
The Wallace Collection is now preparing to
blaze new trails into this virgin territory,
with in-depth research into the Oriental
collection, in order to provide firm dating,
accurate geographical attribution, and
scholarly analysis for the first time.
I will be working alongside Dr Robert
Elgood, Research Fellow for Eastern
European, Islamic and Asian Arms and
Armour, and David Edge, Head of
Conservation, in the painstaking evaluation
of over one thousand Oriental objects,
comparing them to other pieces around
the world in an effort to build up more
reliable models for dating, attribution and
understanding.
Dr Tobias Capwell
The Wallace Collection

Left: dagger, Indian, Hyderabad, 18th century. Wallace Collection OA1384. Right: detail, Dagger, Iran, dated 1496-7. Wallace Collection OA1414.
Images reproduced courtesy of the Trustees of the Wallace Collection.

Using tunes in the head to understand
spontaneous cognition
The idea that we have full control over our
thought processes is an illusion. Proust, for
instance, discusses a childhood memory,
triggered by the taste of a madeleine cake
and numerous examples of spontaneous
involuntary cognitions abound. Although
such experiences are valuable hallmarks of
our inner mental life, these phenomena do
not easily lend themselves to scientific
study. However, based on our recent pilot
work, it is clear that one type of
spontaneous, involuntary cognition –
namely, the ‘tune in the head phenomenon’
– holds particular promise for empirical
study. Such episodes of spontaneous
musical imagery (SMI) are vivid, can be
described in detail and affect 90% of the
population at least once a week.
As part of a collaboration with the BBC, my
research team has developed an online
survey instrument (www.earwormery.com)
and collected several thousand reports of
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SMI episodes. The Leverhulme-funded
project will apply a combination of
experimental psychology, computational
and cognitive neuroscience approaches to
address fundamental questions concerning
the content, function and neurobiological
origins of SMI experiences.
In particular we will ask the following
questions:
1) Can any tune be experienced as SMI, or
are some tunes more likely to be
recalled than others, owing to certain
structural features?
2) Are certain cognitive states (particularly
low levels of attention, as in mindwandering) more likely to result in SMI?
3) Do episodes of SMI have a functional
role in everyday life (e.g. in regulating
arousal so that it is optimal for the task
at hand?)
4) Can individual difference in the
experience of SMI be explained by

neurobiological differences in brain
connectivity?
The use of SMI as a model of involuntary
cognition will allow us to generate the first
causal model of mental imagery, taking into
account biological, environmental and
cognitive factors. The model will also
provide a theoretical framework for the
future consideration of the aberrant
spontaneous imagery that occurs in clinical
disorders such as schizophrenia.
Dr Lauren Stewart
Goldsmiths, University of London

Hunter-gatherers’ resilience: past, present
and future adaptations to a world in transition
Hunting and gathering have been the
major occupation of humans since homo
sapiens emerged (200,000 years ago).
Although it has been the longest and most
diverse bio-cultural adaptation in
humanity’s existence, we know very little
about the ways in which hunter-gatherers
have adapted to pressures and maintained
their resilience. It was only with the
Neolithic revolution and the introduction
of agricultural production and animal
husbandry (beginning around 10,000 years
ago) that hunter-gatherering started to
decline; these new economies had
profound impacts on human demography,
social organisation and technology which
appear to have been disadvantageous to
hunter-gatherers. Today there are fewer
than 50 hunter-gatherer populations left in
the entire world. Those groups that survive
are extraordinary examples of resilience,
adapting and evolving their lifestyles over
thousands of years, and resisting the
recent pressures imposed by expanding
populations. Our multi-disciplinary project
will bring biological, demographic,
behavioural and genetic expertise together
with social science approaches to
language, music, ideology and oral
tradition. We will produce evolutionary
models that explore the roots of this
resilience, the paradox of its rapid
extinction, and make policy and practical
suggestions for supporting the few
remaining hunter-gatherer communities.

While the number of hunter-gatherers that
has disappeared is unknown, the
consequences of their extinction are
evident in humanity’s current low genetic
diversity, and in the uneven distribution of
languages, where 95% of the world’s
languages are spoken by only 6% of the
world’s population. Diminishing genetic
and linguistic diversity is matched by
diminishing biodiversity. Since the
remaining hunter-gatherers live in some of
the world’s most important biodiversity
hotspots this project will explore the
relationships between these key areas of
diversity for humanity’s general resilience
in a period of rapid natural, social and
technological change.
Documenting and understanding what has
enabled some hunter-gatherers to remain
resilient while many others have
disappeared is of urgent academic value
because: the great part of humanity’s
diversity (genetic, biological, cultural and
linguistic) is concentrated in the few
remaining hunter-gatherer groups; they are
a minority within the world’s minorities
(only 2% of the world’s 1267 ethnographic
populations); and pressures on huntergatherers are rising steadily as increasing
industrialisation, urban expansion, new
governmental
policies, wildlife
conservation efforts,
climate change and
warfare are

progressively undermining contemporary
hunter-gatherers’ ability to maintain their
way of life.
An understanding of hunter-gatherers’
genetic and cultural adaptations and
interactions will provide insight for
understanding their resilience. By using a
model of gene-culture co-evolution to
understand hunter-gatherers’ resilience
and history this project will provide key
insights into general mechanisms
governing humanity’s resilience, and ask if
hunter-gatherers’ resilience will be
sufficient for them to survive the 21st
century
Dr Andrea Migliano
University College London
Left: Agta from Aurora, Philippines, raising a
wild boar. Many hunter-gatherer groups are
changing their cultural values in response to
neighboring pressures (image credit: Rodolph
Schlaepfer).
Right: Aeta from Zambales, Philippines,
preparing an arrow for hunting. Diminishing,
linguistic, genetic and cultural diversity is
matched by diminished biodiversity.
Will hunter-gatherers survive the habitat loss?
(image credit: Rodolph Schlaepfer).
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Grants awarded by the Board at their June 2011 meeting
The numbers in parentheses are the awards duration in months.

Research Programme Grants
Law, politics, international relations
Professor Paul Martin
University of Nottingham

Making science public: challenges and opportunities

£1,656,329 (60)

Social studies (incl. anthropology, geography, social psychology)
Dr Beverley Searle
University of St Andrews

Mind the (housing) wealth gap: intergenerational justice and family welfare

Dr Andrea Migliano
University College London

Hunter-gatherers’ resilience: Past, present and future adaptations to a world in transition

£732,417 (36)
£1,745,258 (60)

Research Project Grants
Applied sciences (including architecture)
Dr Iain Jackson
The architecture of Maxwell Fry and Drew: modernism, collaborations and the tropics £101,771 (24)
University of Liverpool
Professor Eleanor J Milner-Gulland Exclusion vs. Mobility: limits to ideal free distributions in pastoralist systems
£237,633 (36)
Imperial College London
Professor Helen Sharp
Novice interaction designers' behaviour in different cultures
£85,642 (18)
Open University

Basic sciences
Dr Holly A Shiels
Anoxia tolerance of turtle hearts
£154,621
University of Manchester
Dr Lauren Stewart
Investigating involuntary cognition via spontaneous musical imagery
£249,999
Goldsmiths, University of London
Dr Jennifer Rodd
How do listeners understand speech? Brain imaging studies of semantic ambiguity
£112,038
University College London
Dr Steven Dunn
Ferroelectric materials as alternative surfaces for artificial photosynthesis
£190,087
Queen Mary, University of London
Dr Anne Green
Towards unambiguous dark matter detection and characterisation
£127,076
University of Nottingham
Dr Paul Hoskisson
New tools for biomolecular characterisation: ultrafast 2D infrared spectroscopy
£170,803
University of Strathclyde
Dr Daniela Barilla
A minimalist mitotic spindle driving chromosome segregation in archaea
£143,618
University of York
Dr Robert G. Endres
Learning and kinetic proofreading for chemical sensing beyond the physical limit
£171,897
Imperial College London
Dr Christophe Aissa
Molecular hybrids to determine the binding mode of extracellular actin on the surface of cells £102,324
University of Liverpool
Dr Martin Paterson
Electronic energy quenching via non-adiabatic pathways
£138,628
Heriot-Watt University
Dr Katherine Haxton
Hybrid dendrimer-zeolite nanomaterials as tandem homogeneous catalysts
£181,855
University of Keele
Dr Stephen Moggach
Pressure tuning flexible porous metal organic frameworks (MOFs)
£100,463
University of Edinburgh
Professor Manfred Bochmann
Controlling nanoscale assemblies: fundamentals, methodology and materials design £160,145
University of East Anglia
Professor Graham Hutchings
Investigation of gold heterogeneous catalysts for carbon dioxide utilisation
£174,132
Cardiff University
£161,685
Dr Michael Ingleson
Regeneration of amine-borane hydrogen storage materials using H2 as reductant
University of Manchester
Dr Daniela Schmidt
Ocean acidification and responses of the marine benthos in the Southern Ocean
£161,717
University of Bristol
Professor Mark Sephton
Investigating the relationships between minerals and molecules
£175,787
Imperial College London
Dr Wolfgang Muller
Spatially-resolved Ca isotope systematics in vertebrates by LA-MC-ICPM
£251,196
Royal Holloway, University of London
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(36)
(36)
(24)
(36)
(36)
(36)
(36)
(36)
(24)
(36)
(36)
(24)
(36)
(36)
(36)
(36)
(36)
(36)

Dr Ben Ambridge
University of Liverpool

The formation and restriction of linguistic generalisations:
Integrating experimental and computer-modelling approaches.

£190,044 (36)

Dr Heather Jane Ferguson
University of Kent

Understanding the minds of others: a cognitive approach to theory of mind

£141,940 (36)

Professor Jeffrey Bowers
University of Bristol

The role of local and symbolic representations in mind and brain

£191,357 (30)

Professor Philip Gilmartin
Durham University

Plant sex determination: isolation of the hermaphrodite gene from silene dioica

£170,146 (36)

Dr Dmitry Turaev
Imperial College London

Arnold diffusion and fermi acceleration

£205,474 (24)

Professor Stephen Wiggins
University of Bristol

Theory, modelling, and simulation in nanoscience: dynamics in complex systems

Dr Richard J Curry
University of Surrey

Direct magnetic measurement of excitonic induced magnetisation in colloidal nanocrystals £106,044 (24)

Professor Mark Blamire
University of Cambridge

Oxide superconductor / ferromagnet Josephson junctions

£100,302 (24)

Dr Nicola Holden
Scottish Crop Research Institute

Defining the interactions between plant cell walls and bacterial surface factors

£229,965 (36)

Professor Guy Poppy
University of Southampton

Does diesel pollution compromise an insect’s ability to smell a flower's scent?

£155,705 (36)

Professor Loeske Kruuk
University of Edinburgh

Explaining responses to climate change in a wild mammal

£224,257 (36)

Dr Gaelle Villejoubert
Kingston University

Rethinking the role of intuition in probability judgements.

£85,789 (36)

Professor Neil Spooner
University of Sheffield

Neutron identification from tracks

£86,263 (24)

Dr John Quinn
University of Oxford

The evolutionary ecology of learning ability in a wild population of birds

£65,252 (15)

Dr Tobias Capwell
The Wallace Collection

Core collections research: Eastern European, Islamic, and Asian arms and armour

£131,853 (36)

£98,000 (48)

Professor Hugh Gordon Dickinson Epigenetic control of meiotic recombination frequency and location
University of Oxford

£59,988 (24)

Dr Anatoly Konechny
Heriot-Watt University

Geometry of renormalisation group flows of two-dimensional quantum field theories

£78,615 (24)

Dr John Pryce
Cardiff University

Widening application of structural analysis for differential-algebraic equations

£67,663 (36)

Dr Iain Ridgway
Bangor University

Accurate demographic analysis of the Ocean Quahog, the longest lived animal

£36,020 (12)

Dr Ben Rowson
National Museum of Wales

Slugs of the British Isles: a guide to species and a screening of the fauna

£87,218 (24)

Economics, business studies, industrial relations
Professor Xiaohui Liu
Loughborough University

CEO compensation, subnational institutions and firm internationalisation

£43,429 (24)

Humanities
Dr Charles French
University of Cambridge

Changes in ancient land and water-use along the Río Ica, South-Central Andes

£376,460 (36)

Dr John Scally
University of Edinburgh

Carmichael in context: the material worlds of a Celtic collector

£220,947 (18)

Dr Jane Stuart-Smith
University of Glasgow

Fine phonetic variation and sound change: a real-time study of Glaswegian

£235,682 (36)

Professor Jonathan Mee
University of Warwick

Networks of improvement: British literary clubs and societies c.1760-c.1840

£228,406 (36)

Dr Susan Townsend
University of Nottingham

Automobility and the urban environment in Nagoya and Birmingham c.1955-1973

£154,757 (36)

Professor Sacha Stern
University College London

Medieval Christian and Jewish calendar texts from England and Franco-Germany

£134,338 (24)

Dr Erik Schleef
University of Manchester

Regional language variation and the indexical field

£138,896 (24)
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Professor Crispin Wright
University of Aberdeen

Relativism and the nature of rational tolerance

£249,148 (36)

Dr James Russell
De Montfort University

Hollywood and the baby boom: a social history

£98,668 (24)

Professor Martin Maiden
University of Oxford

The romance noun: a comparative-historical study of plural formation

£50,246 (12)

Social studies (incl. Anthropology, geography, social psychology)
Dr Thalia Eley
Institute of Psychiatry

Familial transmission of emotional development: a children of twins approach

Professor Clare Wood
Coventry University

Evaluating the potential of speech rhythm-based reading intervention

£195,440 (36)
£75,761 (36)

International Networks
Basic sciences
Professor Timothy Birkhead
University of Sheffield

The contribution of Francis Willughby (1635-1672) to the study of zoology

£111,664 (36)

Humanities
Professor Andrew R Linn
University of Sheffield

English in Europe: opportunity or threat?

£87,557 (30)

Professor Chris Evans
University of Glamorgan

A world of copper: globalising the industrial revolution 1830-1870

£122,814 (18)

Dr David Sutton
University of Reading

Diasporic literary archives: questions of location, ownership and interpretation

£124,201 (36)

Professor Joad Raymond
University of East Anglia

News networks in early modern Europe: an examination of approaches and methods

£74,086 (24)

Social studies (incl. Anthropology, geography, social psychology)
Dr Iain Lindsey
Edge Hill University

Sustainable development in African sport: interventions in Ghana and Tanzania

£97,118 (36)

Artists In Residence
Neville Gabie
Sculpture
School of Geographical Sciences, University of Bristol

£12,500 (10)

Pery Burge
Visual art
College of Engineering, Mathematics and Physical Sciences, University of Exeter

£12,500 (12)

Christopher Green
Various
English and Drama Department, British Library

£14,650 (10)

Deirdre Gribbin
Composition
MRC Laboratory of Molecular Biology

£14,620 (12)

Myfanwy Johns
Design
School of Computer Science, University of Birmingham

£15,000 (10)

Jane Chapman
Library, King's College London

£15,000

Music

(9)

Victoria Adams
Writing
School of Informatics, University of Edinburgh

£14,500 (12)

Colette Bryce
Poetry
School of Marine Science and Technology, Newcastle University

£14,944

(9)

Arts Initiatives / Arts Bursaries
Professor Mark Racz
Royal Academy of Music

Conducting fellowships

Mr Stephen Newbould
BCMG/SAM apprentice composer in residence
Birmingham Contemporary Music Group
Mr Colin Virr
Aldeburgh Music

AYM Leverhulme bursaries

Mr Alex Reedijk
Scottish Opera

Connect
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£61,500 (36)
£71,546 (36)
£70,000 (36)
£89,501 (36)

www.leverhulme.ac.uk August 2011 13

14 August 2011 www.leverhulme.ac.uk

www.leverhulme.ac.uk August 2011 15

16 August 2011 www.leverhulme.ac.uk

www.leverhulme.ac.uk August 2011 17

