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The display of sculpture in the nineteenth century is a subject that has become of increasing interest and 
importance to contemporary scholarship, not least due to the ways in which our historical understanding can 
inform the redisplay of collections today. My Presidential Address examines some of the significant features of 
sculpture’s historical display, with a special focus on the Sculpture Gallery at Chatsworth House in Derbyshire 
that was originally conceived by William Spencer Cavendish, the 6th Duke of Devonshire. Here I draw upon 
the experience of being academic adviser for the Gallery’s redisplay in 2008-9 and the series of published 
articles that followed, addressing the Sculpture Gallery and the display within it of works by Antonio Canova 
and Lorenzo Bartolini, among others. These include: “Under Italian Skies”: the 6th Duke of Devonshire, Canova 
and the formation of a Sculpture Gallery at Chatsworth House’, Journal of Anglo-Italian Studies, 10 (2009), pp. 
41-62, “Like a Poet’s Dreams”: The Re-display of the 6th Duke of Devonshire’s Sculpture Gallery at Chatsworth’ 
(with Charles Noble, curator of the Chatsworth Sculpture Gallery), Apollo, 150, November 2009, pp. 46-53, 
and ‘“A constellation of the most beautiful forms”: Bartolini’s sculpture at Chatsworth, in Lorenzo Bartolini, 
Atti delle giornate di studio, S. Bietoletti, A. Caputo and F. Falletti (eds.), Pistoia: Gli Ori, 2014, pp. 61-69.

The Sculpture Gallery at Chatsworth and the Leicester 
Literary and Philosophical Society came into being 
as entities in the early 1830s: the building of the 
Sculpture Gallery was completed in 1834 and 
Literary and Philosophical Society was founded 
in the following year, 1835. The first was a project 
devised by an individual, William Spencer Cavendish 
the 6th Duke of Devonshire; the second a public 
institution established by Dr Shaw and Mr Paget for 
the intellectual benefit of the people of Leicester. 
Whilst there appears to be little to connect these two 
‘projects’ both were deeply involved in their different 
ways with a love of mineralogy and geology, with 
the fine arts and with botany. One of the Literary and 
Philosophical Society’s members’ earliest ambitions 
was to create a museum for the proper display of 
fossils, minerals etc. belonging to the Society, which 
became reality here at New Walk Museum and Art 
Gallery. A similar but differently orientated impulse 
generated Chatsworth Sculpture Gallery: a personal 
museum where contemporary sculpture was just one 
manifestation of how the finest marbles could be 
worked into exquisite form. 

Chatsworth Sculpture Gallery is arguably the most 
outstanding surviving private collection of European 
neoclassical sculpture in Britain, having remained 
virtually intact in its original, purpose-built, setting. 

It was a totally modern project: the 6th Duke created 
a state-of-the art treasure house of contemporary 
‘Italianate’ sculpture, the majority of which was 
sourced between c. 1819-33 from what was then the 
sculpture capital of the Western world: Rome. At the 
heart of the Sculpture Gallery at Chatsworth are works 
by Italian sculptor Antonio Canova, accompanied by 
others created by Italian, British, Dutch and German 
practitioners.

How such collections were encountered in the 
nineteenth century, in exhibitions, in public places 
such as parks, cemeteries, squares and streets, in 
religious settings, in private galleries – the ‘close 
encounters’ of my title – is not something that can be 
replicated today. The contemporary perspectives that 
we bring to them are historically as well as culturally 
constructed and our viewing of these collections and 
individual works is in dialogue with their past and our 
present. The ways in which a viewer’s response were 
manipulated, how narratives were introduced overtly 
and subversively by artists and patrons and how 
these changed over time, are key for art historians. 
The interconnectedness of art works, their functions, 
the social and economic circumstances of their 
production, how they are made and replicated, are 
at the heart of art history.There is I think a continuing 
widespread misunderstanding that art historians are 
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simply connoisseurs or historians of artistic style. 
Sculpture in the nineteenth century was the product 
of many hands – of workshops and studios employing 
assistants where commercial viability was based upon 
being able to sell copies and versions of works, and 
the result of dialogues between artist and patron. 
Sculpture is a rich and complex subject that is by its 
very nature inter- and trans- disciplinary. 

At its centre is the magical transformation of the cold, 
inert marble block into the equivalent of the living 
body, enhanced by the setting where the fall of light 
and reflected colour could be manipulated further 
to suggest a living, moving presence that exists in 
our space and time. Such effects were consciously 
employed by the 6th Duke in the Sculpture Gallery 
and elsewhere at Chatsworth for his and others’ 
enjoyment, intellectual pleasure and entertainment. 
When the Princess Victoria visited Chatsworth in 
1832, her lady in waiting recorded: ‘waterworks, 
cascades, fountains ...brilliantly illuminated with 
about 2000 Russian lights’, an effect which meant that 
‘this Palace of the Peak bore a greater resemblance to 
fairy land than to reality’. Whilst Chatsworth was often 
the stage for carefully choreographed grand displays, 
it was also a home, a refuge and a place that evoked 
intense personal intellectual and artistic pleasure. 
Nowhere was this more clearly articulated than in the 
arrangement of the Sculpture Gallery and adjoining 
Orangery by the 6th Duke who used the architecture 
with its fall of light and shade upon carefully placed 
works that created narratives, accompanied by text 
and sometimes enhanced by the transitory presence 
of music and scent to theatrical and almost cinematic 
effect. 

The qualities of the 6th Duke’s Sculpture Gallery were 
strikingly brought to light by its use as a location for a 
film adaptation of Jane Austen’s Pride and Prejudice in 
2005 (Universal Studios directed by Jo Wright). In the 
film Elizabeth Bennett (played by Keira Knightley) on a 
tour with her relations visits ‘Pemberley’ (Chatsworth, 
with some Wilton House thrown in), Darcy’s country 
estate and encounters both the portrait of her admirer 
and then the man himself who is, unexpectedly, 
at home. The Sculpture Gallery setting is used to 
convey Elizabeth’s realisation that her dislike – her 
prejudice – against the apparently cold and arrogant 
Darcy is turning to love. The brilliant light captured 
by the director of photography, Roman Osin, that 
floods the scene emphasises the whiteness of the 
marble figures, which in turn appear to irradiate light 

indicating Elizabeth’s own realisation of her feelings. 
Raffaele Monti’s Veiled Vestal around which Kiera 
Knightly spins, is one of the most popular sculptures 
in Chatsworth’s collection but in 1813 when Austen’s 
novel was first published, neither the statue nor the 
Chatsworth Sculpture Gallery existed; the 6th Duke 
of Devonshire only began to pursue its design and 
collect its contents some four years later. 

The ‘Pride and Prejudice’ effect raised some 
problematic issues when I was invited to be part 
of a team planning the redisplay of the gallery as a 
historic interior – what we might do with the fibre 
glass bust of Darcy used in the film was the least of 
our worries. When filming, Wright and Osin were 
obviously attracted to the visual opportunities that the 
Sculpture Gallery offered but it is unlikely that they 
would have been aware that, as we discovered, the 6th 
Duke had created magical son et lumière effects when 
presenting his sculpture at Chatsworth, Devonshire 
House in London, and at Chiswick. I want to look 
briefly at how we resolved some of these challenges 
and the research that informed our decision making.

Our central aim was to return the Gallery to its 
appearance in 1858, that is at the end of the 6th Duke’s 
life, so that the full span of his collecting career could 
be encapsulated. This began as early as 1818 when 
he made his first major purchase of a sculpture by 
Canova, the statue of Napoleon’s Mother from a 
dealer in Paris, and continued through to his death 
in 1858, with the greatest investment made in the 
1820s and early 1830s when his Sculpture Galley, 
designed by Sir Jeffry Wyatville was built. Before this, 
as Ebenezer Rhodes observed in his Peak Scenery, 
or the Derbyshire Tourist (1818), dedicated to the 6th 
Duke, Chatsworth had little sculpture to speak of in 
its interior. 

Research undertaken by myself and Charles Noble, 
Curator of Fine Art at Chatsworth, published in Apollo in 
2009, found that the gallery remained largely unaltered 
after the 6th Duke’s death until the 1920s, when Duchess 
Evelyn’s interests caused major changes. She moved 
many pieces of sculpture out of the gallery, including 
the lions to the gardens, some into storage and others 
into niches in the adjoining Orangery, in order to make 
way for tapestries and paintings. In 2006 the 11th Duke 
and Duchess began the move to return the gallery to an 
interior that resembled the early years of its inception. 
But by this time a large Rolls Royce engine had been 
introduced to the gallery – a gift to the 11th Duke from 
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Rolls Royce apprentices in Derby which he treasured. 
We were able to move this important object from the 
Gallery to a protected external setting close by, where it 
is still much enjoyed by the many visitors to the House 
and gardens. 

The project began in earnest in 2008 when the 
11th Duke and Duchess made the decision that the 
Gallery should be returned to its original appearance, 
prompted not least by their earlier decision to retain 
the appearance of the interior after the removal of the 
hangings and other objects for the filming of ‘Pride 
and Prejudice’. I was appointed academic adviser 
working with the then Head of Collections, Matthew 
Hirst, and Hannah Obee, Diane Naylor and Charles 
Noble. Between September and November 2008 and 
working with Cliveden Conservation, Charles and I 
located the gallery’s ‘lost’ plinths, pedestals and vases 
scattered across the house, gardens and outbuildings 
as well as in remote stores on the estate. Timing was 
then very tight during a cold and snowy Spring: the 
removals, conservation and placing could only start 
after the house closed to visitors on Christmas Eve 
2008 and had to be completed before it reopened on 
4 March 2009.

Monti’s Veiled Vestal that is so popular with visitors 
today, a key item in the film sequence, was however 
never installed by the 6th Duke at Chatsworth. On 
arrival from Monti’s Milan studio in 1847 it was 
housed at Chiswick, where it remained until 2002, 
and for this reason the decision was made that it would 
not be included in the Sculpture Gallery but housed 
instead in the vicinity of the Chapel. The display of 
the Veiled Vestal at Chiswick was considered carefully 
by the 6th Duke: a letter and drawing in his hand that 
Charles found shows that he was considering placing 
the statue on a pedestal made of Egyptian alabaster 
containing a lamp. This seems never to have been 
realised, partly because the slabs of alabaster (sourced 
in Rome) would have been insufficiently strong to bear 
the weight of the marble, but nevertheless it is another 
indication of how integral the manipulation of light 
and colour was to his thinking about sculptural form.

Our research revealed extensive evidence of the 6th 
Duke’s interest in how to illuminate sculpture by day 
or night. The fall of directional natural light in the 
top lit space of the Gallery was important as the sun 
moved from east to west, illuminating the works as 
though by natural spotlight. In the Chatsworth archive 
a letter from the Duke from St Petersburg in 1826 gave 

instructions about the use of large panes of plate glass 
in these and other windows, an expensive form of 
window glass the production of which was only just 
being established in England. By night the gallery was 
illuminated by two magnificent candelabra bought 
by the Duke from the Wanstead sale in June 1822. 
Further, the 6th Duke’s privately published Handbook 
to Chatsworth and Hardwick (1845) records him 
viewing Canova’s statue of Mme Mère ‘by lamplight’ 
when it first arrived at Chatsworth.1 Close scrutiny of 
sculptures by torchlight and taper was a widespread 
fashion elsewhere in Europe’s princely collections, 
instances being recorded as far apart as Stockholm and 
Rome. The highly-polished surface of one of the 6th 
Duke’s most prized possessions, Canova’s Endymion, 
also evoked the moonbeams of Diana’s gaze, an 
effect that would have surely been enhanced by the 
actual fall of moonlight that would stream through the 
glazed lantern window under which it was placed. 
The Duke’s theatrical lighting effects reflected a 
‘tenebrism’ at the heart of the romantic reception of 
contemporary sculpture: allowing inert marble bodies 
to come to life as light flickered across their surfaces.

Another major sculpture commission of 1846, 
Ludwig von Schwanthaler’s Swansong or Huntsman 
and Nymph, was also problematic in the re-display. 
Despite continued searching we have been unable 
to find conclusive evidence when the group arrived 
at Chatsworth. We know when it was sent from 
Munich to the 6th Duke’s central London residence, 
Devonshire House, which was then undergoing 
extensive alterations and redecoration. From his 
journal entries we know that he placed it there at the 
foot of his glittering new ‘Crystal stair’ with its glass 
rail and Cararra marble steps, designed by Decimus 
Burton. This spectacular setting allowed it to be viewed 
from a variety of angles. Photographs of around 1874, 
however, show it in the Chatsworth Sculpture Gallery, 
framed by the door to the Orangery. The only clue 
that might indicate it had been moved to Chatsworth 
prior to 1858 is that the Devonshire House household 
accounts for that year do not record it being wrapped 
in calico, as were other major items when the House 
was closed, possibly suggesting that it was no longer 
in situ at that time. We decided therefore to retain 
this sculpture as an integral part of the Chatsworth 
redisplay, on its very fine, tailor-made mosaic pedestal 
(which appears to have come from either the Ashford 
Marble Mill or another Derbyshire-based firm in 
which the 6th Duke had commercial interests). 
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The central aim of the Sculpture Gallery redisplay was 
to convey the 6th Duke’s enduring ‘love of marble’, 
that as he wrote in the Handbook ‘possessed him like 
a new sense’ when he first visited Rome. From the 
1830s onwards this new aspect of Chatsworth was 
featured in popular guide books to the Peak district. 
For example, the many editions of Gem of the Peak by 
the mineralogist William Adam, the first published in 
1838, were an important source for our project in that 
they provided details not just of the statues but their 
pedestals, in which the author had a direct professional 
interest. These pedestals were of great significance, 

not only as geological specimens or as examples of 
local pietre dure skills, but also for the staging of the 
objects which were offset by their rich colours and 
set at a height that ensured the optimal fall of light in 
the gallery, yet another instance of the Duke’s careful 
attention to the complexities of sculpture’s display. 

1 Handbook of Chatsworth and Hardwick, London: 
privately printed (Frederick Shoberl, Junior, Printer to 
HRH Prince Albert), 1845, 34.When the statue arrived 
at Chatsworth it was placed in the Billiard room, where 
the Duke records ‘we used to come down and look at 
her by lamplight’.

Introduction
Neutrinos are the most elusive of the known elementary particles. With no charge, almost no mass, and only 
the weakest of interactions with other matter, they ghost through our world leaving little trace behind. Every 
second, 65 billion neutrinos from the Sun pass through every square centimetre of the Earth’s surface—
including you—without attracting any notice whatsoever. Only by building gigantic detectors and shielding 
them carefully from any sources of background noise can we hope to detect a tiny fraction of these neutrinos. 
Yet, if neutrinos did not exist, stars would not shine, most of the elements that make up you and me would never 
have been produced, and the universe as we know it might not even have existed.

In this short piece, I will try to give you a quick overview of how neutrinos were discovered, how we detect 
them, and how they contribute to our understanding of nature.

Discovering Neutrinos
Given their lack of influence on the matter around 
them, it is worth asking why anyone thought to 
suspect the existence of neutrinos in the first place. 
The answer is, basically, the properties of radioactive 
decay. In so-called β-decay, such as the decay of 
carbon-14 to nitrogen-14 used by archaeologists 
to date organic material, the decay of the unstable 
isotope is marked by the emission of an electron, as a 
neutron in its nucleus converts to a proton. Applying 
Einstein’s famous E = mc2, physicists of the 1920s 
expected that the difference in mass between the 
parent and daughter nuclei would manifest itself in 
the kinetic energy of the electron. But measurements 

of the electron energy showed that this was not the 
case: the emitted electrons did not all have the same 
energy, and the energies that they did have were 
always less than expected.

The solution to this mystery was proposed in 1930 by 
the Austrian physicist Wolfgang Pauli. He argued that 
another particle was emitted alongside the electron, 
and the two shared the available energy—thereby 
explaining why the electrons always had less than 
expected, and why the electron energy varied from 
event to event. Pauli pointed out that if the new particle 
had no electric charge, and only a small mass, then 
it would not have been detected by the experiments. 
(He wrote all this in a letter to a conference and then, 
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showing a fine sense of priorities, went off to attend 
a ball!)

Although there was no direct evidence for Pauli’s 
particle, it did such a good job of explaining the data 
that when the famous Italian-American physicist Enrico 
Fermi constructed a theory of the weak interaction in 
1933, he included Pauli’s particle as an integral part. 
He also gave it its name: neutrino, from the Italian for 
“small neutral thing” (Pauli had called it a ‘neutron’, 
but that name had subsequently been used for the 
neutral partner of the proton, discovered by James 
Chadwick in 1932; the neutron is much more massive 
than the neutrino, hence Fermi’s modification!).

Fast-forward 20 years, and the neutrino is an accepted 
part of the theory of weak interactions, but still has not 
been directly detected. An American physicist called 
Fred Reines, working on atomic bombs at Los Alamos, 
has been given some time off to do pure research. 
After some months of considering what to do, he said, 
“all I could dredge up out of the subconscious was the 
possible utility of a bomb for the direct detection of 
neutrinos.1” An atomic bomb is a very intense source 
of neutrinos, because the fission fragments have too 
many neutrons and undergo multiple rapid β-decays: 
Reines reasoned that even if he detected only a tiny 
fraction of the produced neutrinos that would still be 
enough to provide a signal. The problem, of course, 
was getting the detector to survive the blast!

Teaming up with expert experimental physicist Clyde 
Cowan, they realised that they didn’t need a bomb—
the less intense neutrino flux from a nuclear reactor 
would do and the reactor wouldn’t blow up their 
experiment. This seemed like a better plan all round. 
To cut a long story short, they ran their experiment 
twice: once at Hanford, where they got a promising 
signal but with quite a lot of background, and once 
at Savannah River, where they put the experiment 
underground to reduce the number of cosmic ray 
interactions and got a definite signal. So the neutrino 
was finally discovered, only 25 years after Pauli had 
originally suggested its existence. (It is not a credit to 
the Nobel committee that it took even longer—40 
years—to recognise that this experiment deserved a 
Nobel Prize, by which time Clyde Cowan had sadly 
passed away.)

1 From Fred Reines’ Nobel lecture, 1995, available at  
http://www.nobelprize.org/nobel_prizes/physics/laureates/1995/
reines-lecture.pdf

Detecting Neutrinos
Reines and Cowan described their experiment as a “club 
sandwich”, with the “filling” being cadmium chloride 
dissolved in water, and the “bread” being scintillator 
(material that responds to the passage of a particle by 
emitting a flash of light, which can be detected with 
suitable equipment). The water was there to provide 
hydrogen, i.e. protons, for the neutrinos to capture on, 
and the cadmium was added to provide a target for 
the neutrons (the cadmium nucleus has a truly gigantic 
appetite for neutrons). The detector contained a few 
thousand litres of liquid scintillator—enormous by the 
standards of the time, when a typical particle detector 
was more like one litre.

“Enormous by the standards of the time” has continued 
to be the watchword for neutrino detection: because 
neutrino interactions are so weak, only a tiny fraction 
of the neutrinos that pass through each cubic metre 
of your detector will interact, and so in order to get 
a measurable signal you want as many cubic metres 
as possible. The Super-Kamiokande experiment (see 
figure 1) is a cylinder 40 m in diameter by 40 m 
high, and contains 50,000 tons of water; the IceCube 
neutrino telescope at the South Pole uses a cubic 
kilometre of natural ice, deep in the Antarctic icecap.

How do detectors like Super-Kamiokande actually 
detect neutrinos? First, the neutrino has to interact 
in the detector—clearly, a neutrino which does not 
interact, i.e. has no effect on the detector, cannot be 
detected! This is the reason that we observe only a tiny 
fraction of all the neutrinos that pass through: Super-
Kamiokande is quite efficient at detecting interactions, 
but the probability that any given neutrino will interact 
in “only” 50,000 tons of material is minute.

The first large neutrino detector exploited the fact that 
one of the isotopes of chlorine (Cl-37) can capture 
a neutrino and convert, via inverse β-decay, to 
argon-37. Ray Davis used this reaction in a pioneering 
experiment in the Homestake mine in South Dakota2, 
where he used a large tank of dry-cleaning fluid (C2Cl4) 
to detect neutrinos from the Sun. The advantage of this 
technique is that it works with relatively low-energy 
neutrinos; the disadvantage is that it does not provide 
information about the energy or direction of the 

2 Because of the cosmic-ray background, neutrino experiments are 
generally situated deep underground. Caverns excavated off existing 
mines and road tunnels are favourite sites. Super-Kamiokande lives 
in a zinc mine under a mountain in western Japan.
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neutrinos (all you can do is count the total number 
of argon atoms produced over a period of about a 
month).

Several modern detectors, including Super-
Kamiokande and IceCube, use a phenomenon 
called the Cherenkov effect (after Czech physicist 
Pavel Cherenkov) to detect neutrinos, or rather the 
charged particles produced by neutrino interactions. 
When light travels through a transparent medium, it 
is slowed down by the refractive index of the medium 
- for example, light travelling through water or glass 
moves at only three-quarters of the speed of light in 
a vacuum. Charged particles are not slowed down 
in this way, so a charged particle moving at, say, 
99% of the speed of light in a vacuum is moving at 
more than the speed of light in water. The effect of 
this is much like the effect of travelling faster than the 
speed of sound: there is an “optical boom” of blue 
light comparable to the sonic boom of a supersonic 
aircraft. The light spreads out from the particle in a 

cone, so by reconstructing this cone we can deduce 
the direction of the particle, and from the amount of 
light we can measure its energy. The only drawback 
is that this effect requires somewhat higher energy 
neutrinos, because the charged particles produced 
in the interaction must be travelling fast enough to 
produce Cherenkov light.

Neutrinos and the Universe

Neutrinos and the Sun
The Sun is powered by the conversion of hydrogen to 
helium: helium weighs 0.7% less than four hydrogen 
atoms, and that difference is converted to energy via 
E = mc2. As a helium atom contains two protons and 
two neutrons, whereas four hydrogen atoms contain 
four protons, fusing hydrogen to helium must convert 
two protons into neutrons, producing two positrons 
and two neutrinos in the process. Because we know 
how much light the Sun emits, we know how many 
neutrinos we expect.

Figure 1: the Super-Kamiokande detector, nearly full of water. Each of the gold blobs is a photomultiplier tube (a very sensitive 
light detector) 20 inches in diameter; in total, Super-K contains over 10000 of these. Photo courtesy of Kamioka Observatory, 

ICRR (Institute for Cosmic Ray Research), The University of Tokyo.
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Ever since Ray Davis’ pioneering tank of cleaning fluid 
in the 1960s, experiments have been detecting solar 
neutrinos. However, generally speaking, they detect far 
fewer than the number we predict. Through the 1970s 
and 80s this became known as the Solar Neutrino 
Problem. At first it was unclear whether the source 
of the disagreement lay with astrophysics or particle 
physics: although the total number of neutrinos that 
the Sun produces is known from its energy output—
we know how much energy is generated from each 
conversion of hydrogen to helium, so this tells us how 
many such reactions must take place—not all of them 
have energies high enough to be detected, and the 
particular reactions that produce the higher-energy 
neutrinos are more temperature sensitive than the much 
more common reaction that produces low-energy 
neutrinos, so a relatively small error in the calculated 
temperature of the Sun’s core could have explained 
Davis’ results. However, as more experiments, 
sensitive to different energy ranges, all reported too 
few solar neutrinos, it became increasingly difficult to 
sustain this explanation, and people turned instead to 
consideration of the neutrinos.

There are three types of neutrinos. As all the early 
solar neutrino experiments were sensitive only to only 
one type of neutrino, the “νe”, this was be observed 
as a deficit of neutrinos as they missed the other 
two types νμ or ντ. . The problem is that in order to 
prove that this is the case, you need to show that the 
neutrinos are not missing, but merely transformed into 
a different type. This problem was eventually solved 
by the Sudbury Neutrino Observatory (SNO), whose 
leader Art McDonald was one of the recipients of the 
2015 Nobel prize. The trick is to build a Cherenkov 
detector that uses heavy water (deuterium oxide) 
instead of ordinary water as its transparent medium. 
The deuterium nucleus consists of a proton and a 
neutron, which are rather weakly bound together 
(deuterium is a very fragile nucleus) and can therefore 
be unbound by collision with a relatively low-energy 
neutrino. The results were beautifully clear: the total 
number of neutrinos agreed with expectation, while 
the number of νe showed the usual deficit. The Sun 
was not at fault: solar neutrinos convert to other types 
before reaching Earth.

Neutrinos and Supernovae
The other clearly identified astrophysical source of 
neutrinos is, or rather was, Supernova 1987A, which 
was seen to explode on February 24, 1987 in the 
Large Magellanic Cloud, a satellite galaxy of the Milky 
Way located about 160,000 light years away. A burst 
of neutrinos was seen by the Kamiokande and IMB 
detectors a few hours before the visible explosion—
this is expected as the neutrinos can emerge directly 
from the exploding core of the star, whereas the light 
takes a few hours to escape from the surrounding 
material (the lag would have been greater if the 
progenitor star, Sanduleak −69 202, had been a red 
supergiant as is more typical of exploding massive 
stars, rather than a relatively compact blue supergiant). 
Altogether, counting an observation by the smaller 
Baksan detector in Russia, which would not have 
been significant by itself but occurred at the same 
time, 24 neutrinos were detected, as shown in Figure 
2. This number is too small to do detailed physics 
with—which did not stop any number of theoreticians 
from trying—but did confirm the remarkable fact that, 
although a supernova at maximum brightness can 
outshine its entire host galaxy, in fact about 99% of 
the energy release comes in the form of neutrinos. 

Figure 2: neutrinos from Supernova 1987A observed by 
the Kamiokande, IMB and Baksan experiments. Figure 

from CERN Courier, http://cerncourier.com/cws/article/
cern/29812. 
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Estimates suggest that a supernova of this type should 
occur in the Milky Way Galaxy once or twice a 
century: we have not actually observed one since 
1604, but that’s because visible light is often obscured 
by dust (we know of at least two supernova remnants 
that are younger than 400 years, but the associated 
supernovae were not observed). It is therefore entirely 
reasonable to hope that a supernova will explode in 
our Galaxy within the next 20 or 30 years—indeed, 
it would be fair to complain that we have been 
unlucky not to observe one since the era of beyond-
the-visible astronomy began in the 1950s. A typical 
Galactic supernova would be five times closer than 
SN 1987A, and modern neutrino detectors are about 
20 times larger than Kamiokande, so we would expect 
literally thousands of neutrinos to be observed (over a 
hundred thousand, if the supernova occurs when the 
next generation of neutrino detectors are operating 
in the 2020s). This would enable us to learn a great 
deal about the mechanism of stellar explosions, and 
also about the properties of neutrinos. (Of course, if 
Betelgeuse or Antares were to explode—both will, 
eventually, but we don’t know exactly when—we 
would see millions of neutrinos, though this might be 
overshadowed by a spectacular visual display: these 
relatively nearby stars would produce a supernova 
with peak brightness comparable to the full moon. 
But the chances of this happening within our lifetimes 
are slim, sadly.)

Neutrinos and the missing antimatter
One of the most puzzling things about our Universe 
is that it is made up of matter, rather than a 50:50 
mixture of matter and antimatter. When we use E = 
mc2 to make new particles in accelerators, we produce 
particle-antiparticle pairs, so naïvely we would expect 
an antiproton for every proton, and a positron for every 
electron. Given that matter and antimatter annihilate 
into gamma rays when they meet, this would make the 
Universe a dangerous place—and, in fact, the almost 
total absence of such characteristic gamma rays is our 
evidence that there are not antistars and antigalaxies 
out there. But how did our Universe achieve this 
asymmetry between matter and antimatter?

Nearly half a century ago, the Russian theoretical 
physicist Andrei Sakharov defined three conditions 
necessary to produce an excess of matter from an 
initially symmetrical situation. While all of these 
conditions are known to be met, it turns out that they 

are insufficient to explain the matter content of the 
Universe as we see it. Thus, at present we do not have 
a good understanding of how our Universe lost its 
antimatter.

 -1 0 +1 1 0 +1
 (up) cos θ (down) (up) cos θ(down)

Figure 3: Super-Kamiokande’s missing muon neutrinos. 

On the left, νe; on the right, νμ. The blue boxes show the 
predicted distribution if there were no neutrino oscillations. 

From Super-K’s 2006 paper, available at https://arxiv.org/pdf/
hep-ex/0604011v2.pdf.

This is where neutrinos may come to the rescue. 
Neutrinos are the one area of the Standard Model 
where CP violation may be present – i.e. particles may 
not change to antiparticles - at levels high enough 
to provide an explanation for the matter-antimatter 
asymmetry. We have already met one of the conditions 
needed for this to happen: the solution to the solar 
neutrino problem, which required neutrinos produced 
in the Sun as νe to arrive on Earth as some other 
type—νμ or ντ. It turns out that in order for neutrinos 
to violate CP, all three types of neutrino must be able 
to interconvert in this way. Studies of such processes 
play a key role in modern neutrino physics.

The other recipient of the 2015 Nobel Prize was 
Takaaki Kajita. Kajita-san was the leader of the Super-
Kamiokande experiment in the late 1990s. At the time, 
Super-K was studying atmospheric neutrinos, which 
are produced when energetic cosmic rays interact 
at the top of the Earth’s atmosphere. They found 
that if they looked at neutrinos coming downwards, 
everything looked as they expected it to—but if they 
looked at neutrinos coming up through the Earth, they 
saw all the νe that they expected, but only about half 
the νμ. This is not because the neutrinos are absorbed 
in the Earth: the probability that any given neutrino 
will interact in that much material is tiny. It must 
be because the up-going νμ have travelled an extra 
13000 km, and this has given them time to change 
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into a different type—not νe, because there are no 
extra νe (see figure 3), so presumably ντ. This finding 
was confirmed by several different data samples using 
different neutrino energies—the figure shows only 
one example.

There are three distinct possible combinations of three 
neutrino types, and the SNO results and Super-K’s account 
for two of these. However, neutrinos can only contribute 
to solving the mystery of the missing antimatter if all three 
possible conversions occur. Therefore, at the turn of the 
21st century, there was a need for neutrino experiments 
that could measure the elusive third conversion, known 
in the trade as θ13. Over the past 5 years, the experiment 
that I work on, known as T2K (for Tokai to Kamioka)3, and 
reactor experiments in China, South Korea and France have 
provided that measurement.

Rather than using “natural” neutrinos, T2K produces its 
own neutrinos mainly of the νμ type.

The dominant type conversion in atmospheric neutrinos 
is νμ → ντ. If we start with νμ, the conversion that relates 
to θ13 is νμ → νe. This can only be separated from νμ → 
ντ by identifying the electrons produced in νe interactions; 
fortunately, T2K can do this. In contrast, the reactor 
experiments start with anti-electron-neutrinos, νe̅, produced 
by the β decays of the unstable nuclei created by uranium 
fission. These are low in energy, and so it is impossible to 
tell which type of neutrino they oscillate into—only that you 
observe fewer ν̅e than you expect from the reactor power 
output. T2K and the reactor experiments therefore observe 
the same physics—the third oscillation signal, θ13—but 
in different ways, at different energies, and with different 
initial neutrino types. The fact that all the experiments 
observed a signal is therefore strong evidence that the 
signal is real. The fact that T2K’s results do not quite agree 
with the reactor results is a hint that antineutrinos might be 
behaving differently from neutrinos—CP violation!—but as 
yet the difference is not large enough to be certain that it 
exists: as physicists say, it is not yet statistically significant.

What are the next steps? Clearly, we need to do more studies 
to try to convince ourselves that the difference is real—that 
neutrinos do indeed violate CP symmetry so that not all 
particles are changed to antiparticles and we can explain 
why the universe lost its antimatter. A new experiment called 
NOνA, which has just started taking data in America, will 
help here: it is an accelerator neutrino experiment similar 
to T2K but is designed to be more sensitive to CP violation. 

3 For more information on T2K, please visit our public website, 
http://t2k-experiment.org/.

T2K itself is now running with an antineutrino beam instead 
of neutrinos which will check that the difference is indeed a 
difference between ν and ν̅, and not simply an effect of the 
different analysis methods. If these improvements do not 
yield a statistically convincing signal, the next generation of 
neutrino experiments, due to start data taking in about 10 
years’ time, involve much larger detectors and should have 
rock solid results within a few years after they begin work.

Conclusion
I hope that I have convinced you that neutrinos, insignificant 
though they may initially appear, are fascinating particles 
and have a vital role to play in many aspects of physics and 
astrophysics. I am sure that in the coming years we will 
discover yet more about these elusive beasts, and perhaps 
add to the neutrino’s current tally of four Nobel prizes 
(1988, 1995, 2002 and 2015)!

The Editor wishes to acknowledge the assistance of Professor 
John Fothergill in the preparation of this summary.

The full text of this summary is to be found on the website



Volume 111 • 2017 11

Transactions of the Leicester Literary & Philosophical Society.

SOMERSET MAUGHAM: A LIFE UNDER COVER
Lady Selina Hastings

Writer

Lecture Delivered on31st October 2016

Sponsored by the University of Leicester

For much of his long life — he lived to be over 90 — Somerset Maugham was the most famous writer in the 
world, known everywhere for his superb short stories and for his novels, the best known, Of Human Bondage, 
becoming one of the most widely read works of fiction of the 20th century. His books were translated into 
almost every known tongue, sold in their millions and brought him celebrity and enormous wealth. 

For nearly 40 years Maugham in his luxurious villa 
in the south of France was filmed and photographed 
and written about, until it seemed there was little 
the public were not at liberty to know about this 
legendary figure. And yet since his early youth there 
had always been other, secret facets to Maugham, 
important aspects of himself, of his career, that he 
had no intention whatever of revealing. In a very 
true sense he lived much of his life undercover: 
he was a homosexual when homosexual practice 
was against the law; in both world wars he worked 
for British intelligence, sometimes at considerable 
risk to his personal safety; and as a writer of fiction 
he spent much of his day in a private world of the 
imagination, peopled by characters often more real 
to him than men and women in the world outside. 
He was further distanced by developing in childhood 
a stammer that made him agonisingly self-conscious; 
it inhibited him, and as an adult he formed the habit 
of having by his side an interpreter, usually also his 
lover, who would act as intermediary, make the initial 
contact and enable Maugham himself to keep more 
or less in the background. Yet with all his elaborate 
defences Maugham remained intensely vulnerable; 
he was a passionate, difficult man, capable of cruelty 
as well as of great kindness and charm, and despite all 
his worldly success he never found what he wanted. 
A wretchedly unhappy marriage wrecked years of 
his existence, and the great love of his life remained 
unrequited.

Maugham’s writing brought him in millions, but for a 
long period at the beginning of his career he was very 
hard up. He had not been born into poverty. Indeed 
his first few years were spent in considerable comfort, 
in a large apartment in Paris, just off the Champs 
Elysées. His father was a lawyer, legal adviser to the 

British Embassy, and his adored mother was a beauty, 
with a large number of friends, not only in diplomatic 
but in literary and artistic circles. But, by the age of 
ten Maugham had lost both his parents and his happy 
childhood was over. He was dispatched to England 
to be brought up by an uncle, vicar of Whitstable in 
Kent. The vicar was not a bad man, but he was narrow-
minded, self-centred, and hadn’t the faintest notion 
how to cope with a child, and the young Maugham 
was lonely and miserable. On leaving school, he 
decided somewhat bizarrely to train as a doctor: 
he knew even then that he wanted to write; he also 
wanted to travel; and he thought that if the worst came 
to the worst, then at least as a qualified physician he 
could get a job as a ship’s doctor and so see the world.

It never quite came to that, although for over ten 
years Maugham struggled to make a living, and was 
at the point of giving up when a play of his, which 
had been turned down by no fewer than 17 London 
managements, was put on at the Royal Court as a 
stop-gap, and unexpectedly became an overnight 
sensation. Within a year Maugham had four plays 
running concurrently in the West End, and from that 
moment he never looked back. For over 30 years his 
was the most bankable name in theatres in London 
and New York, and he could afford to do what he had 
always longed to do, and travel the world searching 
out stories. 

For many of his readers, Somerset Maugham is 
identified with the British Empire and the Far East, 
and those famous tales of his set on rubber estates, 
on remote outstations, in the card rooms of the local 
club, those stories of incest and adultery, of footsteps 
in the jungle and murder on the verandah are what 
remain in the minds of many as the very image and 



12 Volume 111 • 2017

Transactions of the Leicester Literary & Philosophical Society.

epitome of Maugham’s fictional territory. As Cyril 
Connolly once wrote, “If all else perish, there will 
remain a story-teller’s world from Singapore to the 
Marquesas that is exclusively and forever Maugham, 
a world of verandah and prahu which we enter, as we 
do that of Conan Doyle’s Baker Street, with a sense of 
happy and eternal homecoming.”

Maugham’s companion on all these travels was a young 
American, a dissolute charmer called Gerald Haxton. 
The two men met in 1914, when Maugham was 40 
and Gerald 22, both at the time working in northern 
France as Red Cross volunteers during the early stages 
of the war. Temporarily, the war soon separated them 
again, with Gerald enlisting in the US army, Maugham 
disappearing first to Switzerland and then to Russia on 
undercover work for British Intelligence. But already 
it was clear that Gerald was essential to Maugham’s 
existence, not only sexually and emotionally, but also 
in practical terms. Gerald was the ideal secretary, 
efficient and resourceful, and irrepressibly friendly. 
Maugham, with his stammer and his innate reserve, 
found it difficult to talk to people he didn’t know. And 
yet as a writer of fiction he depended on other people, 
on strangers, to provide him with his material, and 
this is where Gerald quickly made himself invaluable. 
On board ship or sitting smoking on a hotel verandah, 
Gerald naturally fell into conversation with the other 
chaps at the bar, with whom he was more than happy 
to pass hours drinking, talking and playing poker. 
Afterwards he would report back to Maugham the 
stories they had to tell. 

Of course Gerald wasn’t always there, indeed was on 
the other side of the world when Maugham went to 
Russia in 1917. Maugham, code name “Somerville”, 
had been recruited to negotiate secretly with 
Alexander Kerensky, leader of the Mensheviks, whom 
the British government were desperate to keep in the 
war. A talented linguist, Maugham spoke Russian, 
and he had the perfect disguise, that of a well-known 
writer commissioned to cover the situation as a 
journalist. Maugham spent three months in Petrograd 
before he had to be hurriedly recalled two days before 
the outbreak of Lenin’s Bolshevik Revolution, “the ten 
days that shook the world”. The superb collection of 
stories that came out of this experience, the Ashenden 
stories, made an extraordinary impact on the writing 
of espionage fiction. Maugham was the first to write 
about the business of espionage as in actuality it was, 
depicting the world of undercover intelligence as not 

only morally dubious but frequently monotonous 
and dull. This realistic approach came as a shock to 
many readers, and set the tone for an entirely new 
generation of British spy fiction. Among Ashenden’s 
many admirers is John Le Carré, who credited 
Maugham with having significantly influenced his 
own work, saying Maugham “was the first person to 
write about espionage in a mood of disenchantment 
and almost prosaic reality.” 

Shortly before he left for Russia, Maugham, very 
reluctantly, had married, his wife, Syrie, a daughter of 
the great philanthropist Dr Barnardo. Syrie, a tough and 
determined character, had pursued him unsuccessfully 
for some time, until she was finally able to corner him 
by telling him she was expecting his child. Maugham 
was appalled, but nonetheless he knew he must behave 
honourably and do the decent thing. Predictably the 
marriage was a disaster, and for years Maugham led 
a precarious double life, as respectable husband and 
father in London, while disappearing abroad on long 
journeys with Gerald at every possible opportunity. 
It was not until 1928 that Maugham finally managed 
to procure the longed-for divorce. “I made a mistake 
when I married her,” he wrote bitterly of Syrie. “[We] 
had nothing in common and … I brought happiness 
neither to her nor to myself.” As soon as he was free, 
he left domicile in England for good, buying a house 
in the south of France, the Villa Mauresque, where he 
was to spend the remaining nearly 40 years of his life. 
Here in the warmth and light of the Riviera, Maugham 
was at liberty at last to lead the life he wanted, and the 
Mauresque became a byword not only for luxury and 
comfort but, among Maugham’s homosexual coterie 
at least, for an unusually liberated way of life.

Professionally Maugham was enormously successful, 
and his work is still read, adapted for film and 
television, his plays produced, all over the world. 
Fairly early on he became enormously rich. Everyone 
wanted to know him. And yet in private he was beset 
with terrible drama and profound unhappiness. He 
lived to be a very old man, but the end of his life, far 
from bringing him peace, was wrecked by a frightful 
betrayal that nobody, let alone Maugham, could 
possibly have foreseen.
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TEN THINGS YOU SHOULD KNOW ABOUT 
ANCIENT GREEK DEMOCRACY

Professor Paul Cartledge
A G Leventis Senior Research Fellow University of Cambridge

Lecture Delivered 14th November 2016

Sponsored by De Montfort University

One 
Demokratia = Demos + Kratos

What is the Bulgarian for ‘democracy’? The word 
– which came into English from French – is derived 
ultimately from an ancient Greek portmanteau word 
coined probably in Athens and became as ubiquitous 
in the ancient Greek world as it is today. BUT it could 
assume very different shades of meaning, then as 
now: see below for antiquity. Today, it almost always 
means indirect, representative democracy, usually 
republican. Contrast in antiquity: see below. When 
was Demokratia coined? Probably c. 475 BCE. In 
Aeschylus’s tragedy Suppliant Women (463 BCE?) a 
periphrasis is used ‘he kratousa kheir tou demou’, the 
controlling/decisive hand of the People, that implies 
the existence of the term demokratia, but this is not 
actually attested until the 420s (Herodotus’s Histories 
6.131), but see below; ‘Old Oligarch’ Constitution of 
the Athenians, passim). More interesting perhaps: what 
was the Latin for ‘demokratia’?

Two 
Kratos = Power, Strength, Grip. (A speaking character 
in the tragedy Prometheus Bound attributed to 
Aeschylus is so named; he is the henchman of tyrant 
Zeus. Also a character in the videogame God of War). 
But Demos was ambiguous/ambivalent: either i. the 
People (all the people) or ii. the Masses (majority 
of the people, specifically the poor majority of the 
citizens), so demokratia can be translated/interpreted 
as either i. vaguely ‘government of the people by the 
people for the people’ (Abraham Lincoln) or ii. more 
threateningly/antagonistically ‘dictatorship of the 
proletariat’ (V.I. Ulyanov a.k.a. Lenin)

Three 
Much of our political vocabulary is ancient Greek-
derived: politics (from polis, city-state, citizen-state), 
anarchy, aristocracy, dynasty, monarchy, oligarchy, 
plutocracy, tyranny … democracy. (From Latin come: 
citizens, constitution, empire, liberal, republic, state - 
and power and people.)

But … WHY do we call our (‘liberal’, ‘Western’) 
representative systems ‘democracy’ when all ancient 
Greek systems were direct? (NB: there were several 
types/varieties of ancient demokratia: see Aristotle 
Politics, esp. Books 3-4.) To an ancient Greek democrat, 
all our systems would count as versions of ‘oligarchy’ 
(rule by the few): They (our elected representatives) 
rule instead of as well as for Us (even if – and because 
– they are elected by the many). The UK’s so-called 
‘constitutional monarchy’ in association with a 
parliamentary democracy would count for the ancient 
Greeks as a ‘mixed constitution’ though that typically 
would have meant something quite different for them.

Four 
There was no such thing as ‘ancient Greek democracy’. 
There were about 1000 separate Greek political states 
and communities (most were poleis, citizen-states, 
city-states): Cartledge Ancient Greece: A Very Short 
Introduction (Oxford & New York: OUP, 2011). Only 
a minority ever had any form of demokratia – most for 
most of the time were (more or less extreme/moderate) 
oligarchies. Athens is the best-known and most extreme 
of the democracies – but there was no such (one) thing 
as ‘Athenian democracy’: Athens had at least 3 different 
versions over a roughly 200-year period (508/7-322 
BCE). M.H. Hansen The Athenian Democracy in the 
Age of Demosthenes (Bristol Classical P. 1999).
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Five
Most known ancient Greek writers, historians and 
theorists were non- or even anti-democrats: e.g., Plato 
(rabidly hostile on socio-intellectual grounds – the 
majority of citizens being poor were also typically 
stupid, ill-educated, ignorant, fickle), and his star 
pupil Aristotle (much less hostile, however, because 
he tolerated any successfully stable constitutions and 
saw merit in the ‘wisdom of the crowd’). Both lived all 
or most of their adult lives in democratic Athens and 
founded schools there. Why (so) anti-democratic? The 
number of known ancient Greek writers, historians 
and theorists who were democrats of any sort, let alone 
radicals, can be counted on the fingers of one hand: 
Democritus (the atomist), Demosthenes and Pericles 
(practical Athenian politicians), Protagoras (itinerant 
intellectual from same city as Democritus: Abdera) …: 
see J.T. Roberts Athens on Trial. The antidemocratic 
tradition in Western thought (Princeton U.P., 1994).

Six 
Earliest extant (Western, any) political theory is 
preserved in the so-called ‘Persian Debate’ in Book 3 
chs 80-82 of the Histories (‘Enquiries’, ‘Researches’) 
of Herodotus (‘published’ c. 425 BCE). Most recent 
translation: by Tom Holland (Penguin 2013), with 
intro and notes by Paul Cartledge. Herodotos. was an 
eastern Greek from Halicarnassus (modern Bodrum, 
Turkey) who relocated at the end of his life to the 
new, democratic city of Thouria in S. Italy and spent 
key time in Athens. The dramatic date of this Debate 
is c. 522 BCE, but it is entirely fictional, quite un-
historical! Of the three notionally Persian speakers, 
the first speaks up for something like what a Greek 
would understand as democracy BUT significantly he 
does not actually use the word demokratia, preferring 
isonomia ‘equality under the laws’, which he says has 
the ‘fairest of names’ and stands for/embodies

i. selection of all officials by lot (election was 
considered oligarchic)

ii. responsibility of all officials to the people

iii. all major public political decisions taken by the 
people (all qualified citizens). These three qualities/ 
features in his view collectively distinguish 
isonomia from and above its two rivals.

Seven 
To an ancient Greek non- or anti-democrat, 
democracy was in effect mob-rule (ochlos = crowd, 
mob). The other two speakers in Herodotus’s Persian 
debate advocate respectively rule by a few (oligarchy 
disguised as aristocracy, the rule of the best) and 
rule by one, monarchy (in fact, nonresponsible 
autocracy). All Greeks believed in – or paid lip-
service to - equality (e.g., isonomia) but differed often 
radically and irreconcilably over who should count 
as relevantly, politically, equal. To a non- or anti-
democrat, democracy was the world turned upside 
down: the poor (and therefore ignorant, stupid, fickle, 
uneducated) masses ruling over the rich, elite (and 
notionally smart) few. See M. Ostwald Oligarchia 
(Stuttgart: Steiner, 2000).

Eight 
Ancient Greek democrats were on principle radical 
egalitarians: one citizen = one vote, regardless of birth, 
wealth, beauty, strength, intelligence etc. Everyone 
should count for one, and no one for more than one 
– and votes were counted, sometimes but not always 
secretly, in mass jury-courts as well as in Assembly 
(though for selection of officials the lot was preferred 
at Athens, except for top military and financial posts). 
The Spartans, who were not democrats, voted - not 
by ballot nor by raising their hands, but - by shouting: 
no strict one man/one vote egalitarianism there (no 
lottery either nor popular jury courts). The democratic 
citizen, according to Aristotle’s definition, was he who 
had a share in passing legal judgment and holding 
office.

Nine
However, in one key respect no ancient Greek 
democrat was (an) egalitarian: gender. The Greek city 
(polis) was a men’s club: only free, legitimate adult 
males could be citizens (politai) with political power. 
No women need apply (though they could hold public 
office as priestesses). J. Neils Women in the Ancient 
World (LA & London, 2011). A supposedly Spartan 
joke is preserved in a collection of Apophthegms 
attributed to Plutarch, c. CE 100): an Athenian asks a 
Spartan why the Spartans did not practise democracy; 
the Spartan replies – we will introduce democracy 
into our public decision-making when you Athenians 
introduce democracy into your
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own homes… (Actually, the legal status of Athenian 
women vis-à-vis their menfolk was inferior to that of 
Spartan women vis-à-vis theirs.)

Ten
The depreciation over time of demokratia (the word 
as well as the thing) in terms of the actual wielding of 
political power by the demos in the sense of the poor 
masses/majority of citizens in

Greek Antiquity is palpable:

i. there was hardly any genuine demokratia (people-
power) anywhere in the Greek world after 300 BCE;

ii. demokratia comes typically to mean ‘republic’,i.e. 
not-monarchy, freedom from direct rule by Greek 
autocrats or by Rome;

iii. Rome (first Republic, then Empire) hated Greek-
style radical/popular democracy; the Latin for 
demokratia was democratia…

iv. the Byzantines who called themselves ‘Romans’ 
were ruled autocratically by divinely authorised 
monarchs, and by the 6th century CE demokratia could 
be used to mean‘riot’, i.e. ‘mob- rule’ in depoliticised 
action. See G.E.M. de Ste. Croix The Class Struggle in 
the Ancient Greek World (London: Duckworth, 1981, 
corr. impression 1983).

Two ‘lessons’ to be drawn from a comparison/contrast 
of ancient and modern democracy/democracies?

A. The past is a ‘foreign country’. They do things - 
organize ideas and their reception - very differently 
there (L.P. Hartley The Go-Between)

B. Puzzle: why and how did ‘democracy’ – the word 
as well as very various and disparate versions of the 
thing – so rise in estimation from the late 18th century 
to today? On this and all other above questions see 
my Democracy: A Life (New York & Oxford: Oxford 
University Press,March/April 2016)

Further Reading: Wilfried Nippel Ancient and Modern 
Democracy Humboldt-Universität zu Berlin Translated by 
Keith Tribe Publisher: Cambridge University Press 2016 
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SHAKESPEARE AS DRAMATIST
Professor Nigel Wood

Professor of Literature Loughborough University

Lecture Delivered 28th November 2016

Shakespeare is, of course, a dramatist, but it is that “of course” that needs some interrogation, for we are aware 
of what we think plays and audiences are now more than we can imagine was the case in the Early Modern 
era, at the first flush of humanistic discovery and confidence. It is one of the most remarkable observations 
in humanistic thought that mankind, by dint of personal effort, is able to improve her/himself. The customary 
factor in this self-help is individual study and personal accountability. Otherwise, Faustus’s tragedy as Marlowe 
sees it, lacks an important ingredient; if the “studious artisan” (I.i.54) were predestined to damnation then his 
books - to say nothing of Prospero’s - are simply snares. Biblical lore might allow no human intervention and 
providential truths are ungainsayable. Yet solitary improvement – the precarious assurance of the exile – is not 
the only means. 

In The Two Bookes of Francis Bacon. Of the Proficience 
and Advancement of Learning, Divine and Humane. 
London: Henrie Tomes, 1605, it is in “Civile affaires” 
that, equivalent to the pacified beasts and birds 
subdued by Orpheus, humans found their best selves, 
and where “the proper naturall appetites of Prey, of 
Game, of Quarrell” might be held at bay and we might 
be “stood all sociably and lovingly together” (I.vii.2: 
1640, p. 49). Eloquence is an obligation for silence or 
reserve will allow – by default – the basest instincts to 
emerge. It is preeminently the performative qualities 
that enforce virtue or good sense, where the world is 
brought “upon the stage”; prone to abuse though this 
is, the Ancients considered it “the Archer, or musicall 
Bow of the Mind” and a fact that “the minds of 
men are more patent to affections, and impressions, 
Congregate, than solitary” (II.xi.2; p.107). 

This schism between solitary truths and communal 
enlightenment could be distrusted. Stages were prone 
to a levelling effect, as George Whetstone amongst 
others noted: “Many tymes (to make mirthe) they 
make a Clowne companion with a Kinge: in theyr grave 
Counsels, they allow the advise of fooles (Promos and 
Cassandra [1578], prefatory Epistle). Who would not be 
persuaded by Lear’s Fool or Viola’s Feste? But it would 
be an awkward perception, where higher aspirations 
had to reach beyond common understandings, the 
taste for jigs that “shall be clapt at, and every rhime/
Prais’d and applauded by a clamorous chime”, as 
John Fletcher noted; his fear that “ignorance and 
laughter” might “dwell together” could be at war with 
“nobler Judgements” (“Prologue” to The Fair Maid of 

the Inn (1625). This was also the view from outside 
the playhouse, a wonder at the social mix allowed by 
playgoing: Thomas Nashe – no lover of the theatre – 
associated spectators with pleasure first, and Baconian 
attention and benefit second: 

…whereas the after-noon beeing the idlest time of 
the day; wherein men that are their owne masters (as 
Gentlemen of the Court, the Innes of the Courte, and 
the number of Captaines and Souldiers about London) 
do wholy bestow themselves upon pleasure, and that 
pleasure they devide (howe vertuously it skils not) 
either into gameing, following of harlots, drinking, or 
seeing a Playe (Pierce Penilesse [1592] , F3r-3v). 

Gaming and playgoing stemmed from the same cause. 

In Dennis Kennedy’s investigation of theatrical spectacle, 
we have to accept that it is possible to deny that the 
play’s the (only and preeminent) thing when assessing 
a dramatic event, for the early modern spectator “often 
attended the theatre without attending to the play” 
(Kennedy, The Spectator and the Spectacle: Audiences 
in Modernity and Postmodernity, [2009], p. 12). In 
contemporary cultures, this realisation inverts a more 
traditional assumption that the ephemeral and localized 
effect – as written, devised or seen – is of a lesser impact 
than more universal comment on human conditions or 
transhistorical political concerns. Such dramatic art 
might intervene and take sides, and we might not – in 
the light of anticipated posterity – feel the validity of its 
qualities as we have perhaps been trained to.

For several crucial studies of an Early Modern theatrical 
space (such as those by Jean Howard, Alison Findlay, 
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Janette Dillon, and Stephen Mullaney) the growth of a 
self-conscious theatre audience on the one hand and 
the shifting boundaries of more general public/private 
practices on the other involves an analysis of often 
implicit deictic codes embedded in plot and staged 
gestures i.e. how audiences expected and interpreted 
certain gestures or phrases in a local and transitory 
way – not “for all time”. 

So, Shakespeare was already addressing a community 
of humans that was radical in its constitution. Sir John 
Davies was both excited and perturbed by the throng 
of theatre-goers:

For as we see at all the play house dores,

When ended is the play, the daunce, and song,

A thousand townesmen , gentlemen, and 
whores,

Porters and serving-men together throng… 

(“In Cosmum”, Epigrammes 17 [1593])
This cosmos was unlike any outside it; it had its own 
conventions and it brought together – exceptionally – 
a cross-section of the population: enough “Porters and 
serving-men” could afford the entrance fee and varied 
tastes and expectations were catered for (apparently) 
successfully. 

So, working from the outside to inside a playtext – its 
internal features that we now encounter in definitive 
editions – gives us a context that is a valuable 
contribution to stage history. My first illustration 
adds, I hope, some texture to this: in the Peacham 
drawing to be found at Longleat House (fig. 1), there 
is portrayed what appears to be a scene from one 
of the early plays, Titus Andronicus. Tamora’s sons, 
Demetrius and Chiron, are perhaps under threat of 
execution with Titus presiding; it is a composite image, 
drawing together elements from the first and last acts 
and therefore is not an accurate representation of 
actual performance. That is worth noting – but there is 
another element that is also significant: the courtiers 
on the left wear togas casually slung over doublet-
and-hose.

 

Fig. 1 – The Peacham Drawing (c. 1595)

Contemporary reference rests alongside the accuracy 
of historical capture. What we now regard as of 
timeless value is no indication of its initial address to 
its first audiences. 

The second image (fig. 2) is a reconstruction from 
1976 of the position of theatres around 1600 (with 
the Blackfriars noted that only presented Shakespeare 
from 1608/9). From the start of regular public 
performances in the north-east of the city (the Theatre 
and Curtain auditoria) to the Bankside cluster (Swan, 
Globe and Rose) to the adventurous new start signalled 
by the King’s Men’s exploitation of the Blackfriars 
opportunities new sites allowed new opportunities 
– and new audiences. To say that we can identify 
such a stable entity as a “Shakespearean audience” 
is quite inaccurate. To return to Bacon’s optimism, 
and to note Ben Jonson’s clear desire to work towards 
“instruction and amendment” and “to inform men in 
the best reason of living” is also to run in the face of 
widespread stage “impropriety” – enough to “turn the 
blood of a Christian to water” (“Dedication”, Volpone 
[acted, 1605; pub. 1616] from Jonson: Five Plays, ed. 
G.A.Wilkes [Oxford: Oxford University Press, 1981], 
pp. 225-26). An opportunity is also a risk.

There are certain considerations that press upon us 
if we bear this evidence in mind, and they gather 
under the general question, “how historically-based 
do we want our understanding of Shakespeare to be?” 
Shakespeare is ultimately for now of course; the plays 
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live in their adaptation and re-construction, but any 
conclusion as to what kind of dramatist Shakespeare 
was has to anticipate the “audience-in-the-head”, that 
preliminary set of ground-rules established outside of 
individual volition or genius. 

To that end, we have to comprehend two main issues: 
the Elizabethan/Jacobean audiences did not know 
how to behave as an audience and dramatists – try as 
they might to educate in the best Humanist vein – were 
caught up with populist demands for entertainment 
and display. 

This latter perception does not exclude instruction 
of sorts, as comedy and potential parody can be 
educative. I want to close with two examples where 
we might find Shakespeare consciously addressing 
the mixed audiences he must have anticipated. The 
first is taken from the close of Julius Caesar, where 
Octavius clears the stage:

OCTAVIUS 

According to his virtue let us use him,

With all respect and rites of burial.

Within my tent his bones tonight shall lie,

Most like a soldier, ordered honourably.

So call the field to rest; and let’s away,

To part the glories of this happy day.

Exeunt all (V.v.76-81; ed. Norman Sanders 
[Harmondsworth, Penguin, 1967]).

Brutus, not Julius Caesar, is honoured here, the 
republican not the emperor, yet has he proved in the 
dramatic action – as we have witnessed it – “most like 
a soldier”? And Octavius’s elegy is surely tinged with a 
form of triumphalist concession; it is this military force 
that will do the honours, contributing to a “happy 
day” (but for whom?). “According to his virtue” might 
he be treated; from any other character’s mouth, this 
might be taken at face value. 

Fig. 2 - London Theatres, c. 1600 
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The second example is from The Merchant of Venice’s 
closing movement:

ANTONIO 

Sweet lady, you have given me life and living;

For here I read for certain that my ships

Are safely come to road.

PORTIA 

How now, Lorenzo!

My clerk hath some good comforts too for you.

NERISSA 

Ay, and I’ll give them him without a fee.

There do I give to you and Jessica,

From the rich Jew, a special deed of gift,

After his death, of all he dies possess’d of.

LORENZO 

Fair ladies, you drop manna in the way

Of starved people.

(V.i.286-95; ed. John Drakakis [London, Arden 
Shakespeare, 2016], pp. 342-43). 

If Shakespeare had wanted a festive conclusion to the 
comic action, why does he summon up the ghost of 
Shylock at this point (last seen in the third act)? And 
how – in his unfortunate good fortune - might Antonio 
deal with the loss of his dear friend, Bassanio, because 
his business affairs now call him back to Venice? Put 
at its most stark, is it the case that we do not miss the 
dramatic presence of, say, Al Pacino as Shylock, in the 
happy ending? 

Fig. 3 – from The Merchant of Venice (dir. 
Michael Radford, 2004)

Perhaps we do not quite – from a strictly histor-
ical perspective – know what we are looking at 
when we encounter an Early Modern playtext, 
and this might be a good thing. Secondly, is 
this form of meaning a private possession, to be 
assessed at its most searching in the study? If the 
answer to that is no, then an alternative project 
opens up, involving asking the questions as to 
what meanings were primary or even possible 
in the spaces – mental as well as physical – that 
Shakespeare’s stages inhabited. 
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GROUND-SHAKING EDUCATION : USING SEISMIC 
SIGNALS TO EDUCATE AND INSPIRE

Mr Paul Denton
Schools Seismology Project Leader British Geological Survey, Keyworth

Lecture delivered on 9th January 2017

Joint Lecture with Geology Section

Abstract
Seismology can be used in schools to inspire and educate students in their studies of earth science and physics, 
providing accessible real world contexts based on the measurement and study of earthquakes to enliven science 
education. Since 2006 the UK school seismology project has been supporting the use of earthquakes and 
seismology as a tool for school education and general public outreach programmes.

Background
In the UK educational use of seismology started in 
1998 when an inspirational science teacher called 
Stewart Bullen showed how, using a homemade 
seismometer and recording signals on a paper chart 
recorder, can be used in classrooms to help students 
understand the links between dry physics topics and 
the real world. 

Fig 1 Diagram of a home-made amateur seismometer from 
Scientific American in 1976

At this time a small but dedicated band of amateur 
seismologists around the world was sharing ideas 
and techniques for building their own seismometers, 
loosely based around the “garden gate” horizontal 
pendulums pioneered by the great British seismologist 
John Milne in the early 1900’s. 

By the time of the tragic Boxing Day earthquake and 
tsunami of 2004 which killed hundreds of thousands 
it was clear that seismology was a science with global 
significance which had the power to engage people. By 
2004 there was also a clearly identified problem with 
science education in UK schools and universities. For 
two decades the numbers of students taking Physics to 
A’ level had been declining. At universities and in the 
workplace this fall in student numbers was having a 
detrimental impact on uptake of degree programmes 
in physical sciences. This was highlighted in a review 
published by the Royal Astronomical Society and the 
Geological Society “Geophysics Education in the UK” 

 

Figure 2: Entries for Physics A’ levels in England 1985-2015
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The theoretical framework 
The importance of practical inquiry based learning 
in science education had long been understood by 
educational theorists, (see EU publication “Science 
Education NOW: a renewed pedagogy for the future 
of Europe”). 

Figure 3, The learning pyramid 

Traditional teaching methods of listening and reading 
are essentially passive and have the lowest impact 
on students learning. Demonstrations, hands-on 
activities, and active participation in using techniques 
and methods are much more effective ways of 
learning. In the UK at this time many groups were 
developing resources and supporting initiatives to 
make science education in schools more participatory 
and engaging. Key amongst these was a national 
lottery funded organisation, NESTA (the National 
Endowment for Science Technology and the Arts), 
and the Gatsby Foundation, a charitable group which 
funded the Science Enhancement Programme, SEP. 
In 2005 while working in the Geology Department 
at Leicester University I received a grant from NESTA 
to work in collaboration with SEP to develop a set 
of educational resources for schools based on the 
principles of observational seismology. This grant kick 
started the UK school seismology project.

Classroom activities and school 
seismometers 
One half of the educational resources developed by 
SEP and the school seismology project (now moved to 
the British Geological Survey) was a set of classroom 
activities, simple hands-on practicals that could be 
completed in a 40 minute lesson that used seismology 

and earthquakes as a context for teaching basic 
science and physics concepts and techniques. 

Alongside these classroom activities a school 
seismometer was designed, based on the simple 
horizontal pendulum designs used by amateur 
seismologists, but updated with digital recording and 
simple to use data logging and analysis software. 
The design is capable of detecting the low frequency 
(<0.05Hz) vibrations caused by large earthquakes on 
the other side of the Earth, it’s sensitivity being limited 
only by the background noise of the site in which it is 
located. Overnight and at weekends when schools are 
empty these instruments can easily detect signals from 
30-40 large (>M6.5) earthquakes each year.

Figure 4 and 5 the SEP school seismometer and an example 
of a distant earthquake signal 

The SEP school seismometer has more in common with 
the 19th century seismometers of John Milne than the 
modern force feedback systems used by seismologists 
today Physics teachers loved the visual simplicity of 
the design and can use the instrument not only to 
measure earthquakes but also as an example of some 
basic physics concepts ; 

• Newton’s first law and inertia

• Pendulums and simple harmonic motion

• Eddy currents and damped harmonic motion

• Electromagnetic induction 

• Digitisation and data recording 

Building a global community 
Since its inception in 2006 the school seismology 
programme in the UK has helped over 600 schools 
build their own seismic station. It has had particular 
success in providing tools for students to work 
with on independent science projects, with several 
students winning national prizes at science fair 
competitions. Good ideas rarely exist in isolation, and 
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using seismology in schools is no exception, similar 
developments in using educational seismology in 
schools had been going on in the USA and France 
at the same time as developments in the UK. This 
growing educational community builds its own 
momentum and allows new entrants rapidly to build 
on firm foundations.

School seismology is now an established part of the 
educational landscape in countries across the world 
and the UK school seismology project has active 
links with programmes in UK, USA, France, Ireland, 
Switzerland, Italy, Portugal, Greece, Romania, 
Australia, New Zealand and Trinidad 

Museums.
Not all education happens in schools. Across the UK 
museums, visitor centres, pop up shops, open days 
and festivals all provide great opportunities for science 
education and information to a wide cross section of 
the population. Earthquakes and seismology fit very 
well into this environment with easy accessibility to 
topical events and interactivity a natural fit to the topic. 
The UK school seismology project has been working 
in this field from its inception, providing support for 

museum displays in Belfast, Marble Arch Caves in Co. 
Fermanagh, Keyworth, Isle of Wight, Oakham and 
Leicester, together with attendance at special events 
across the country. At Carisbrooke Castle on the Isle 
of Wight one of the SEP school seismometer systems 
is on display, a fitting tribute to the place where John 
Milne the pioneer British seismologist worked with 
very similar instruments. 

In 2016 Leicester Literary and Philosophical Society 
paid for a matched pair of displays at New Walk 
Museum and Rutland County Museum in Oakham 
(briefly known as the earthquake capital of England 
after a sequence of small earthquakes in 2014-15). 

Exotic signals
The UK is over a thousand kilometres from the nearest 
tectonic plate boundary and as such is an area of very 
low seismicity, however the sensitive instruments 
used by seismologists can detect vibrations from a 
wide range of sources. In the UK seismologists have 
long struggled with the task of separating the signals 
from small earthquakes and man-made signals from 
quarry blasts and old mine-working collapses. From 
a historical perspective the ability of seismologists 

Figure 5 : a map of school seismometers registered in 2016
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to detect underground explosions was one of the 
main drivers for setting up a comprehensive global 
monitoring system in the 1950’s-1960’s as part of 
the cold war effort to monitor nuclear weapons 
tests. An effort that continues to this day with the 
Comprehensive Test Ban Treaty Organisation and its 
monitoring of North Korean Nuclear tests. 

Such exotic signals can also be somewhat lighter in 
nature, with vibrations caused by crowds dancing 
at rock concerts and body slap vibrations from the 
mating displays of grey seals being two examples. 
In Leicester, after the installation of a seismometer 
at New Walk Museum, Leicester University started 
a collaboration with the British Geological Survey 
and local schools to look at vibrations caused by the 
crowds at Leicester City Football Club home matches. 
This project coincided with Leicester’s remarkable 
Premier League cup run and thus was borne a story 
dubbed “Vardyquakes”. 

Figure 6: example of mini-quakes caused by crowds 
at Leicester Football ground celebrating home goals 

recorded on seismometers at New Walk Museum and 
Hazel Primary School.

Th Vardyquake story was picked up by the local, 
national and even international media, at one point 
there were four TV crews queueing up to interview 
students from Leicester University working with 
students at Hazel Road primary school, site of one 
of the seismic sensors monitoring “miniquakes” every 
time Leicester scored a home goal. 

The press office at Leicester University monitored 
this story reaching over 70 countries worldwide, in 
countries as far flung as Nepal, Malaysia and Uganda. 

The Future 
Education projects constantly need to re-invent 
themselves to remain fresh and exciting. In the 
coming years the UK school seismology project will 
be working on low cost seismic sensors made out of 
Lego bricks and an education project supporting the 
2018 INSIGHT mission to Mars which will place a 
seismometer on the Martian surface and give students 
across the world the opportunity to study marsquakes 
for the very first time.

Reference

1 Khan, A, Fishwick, S., Denton, P., Evans, M., and 
Cornwell, S., 2016. Bennett Fund Residue for Museum 
Seismograph. Transactions of Leicester Literary & 
Philosophical Society. 110, 42-44.
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THE MUSEUM IN SOUTH ASIA: 
SOUTH ASIA IN THE MUSEUM

Professor Deborah Swallow
,Marit Rausing Director, Courtauld Institute of Art

Delivered on 23rd January 2017

Sponsored by Loughborough University

The central value of museums and art galleries to today’s Britain is now publicly recognised – whether in terms 
of their national economic value1 or in relation to the social and community value of culture more generally2 . 
This recognition is shared to differing degrees throughout the “western world” while museums are increasing in 
number throughout the world. However, the representation of South Asia in Britain’s museums and the place of 
the museum in South Asia has been much less secure. Seventy years after the independence of the South Asian 
Subcontinent is this now finally changing? 

In the summer and early autumn of 2016, two 
events addressed some of these issues. In London a 
conference on the representation of South Asian art 
in the UK, co-hosted by the Paul Mellon Centre for 
British Art and the Asian Art Archive, organised by a 
younger generation of scholars, many of South Asian 
ethnic background from the UK and North America, 
evidenced concern about how South Asia had been 
shown in the West. Speakers evinced concern both 
about the danger of misunderstanding and thus 
misrepresenting even the history of exhibiting, raised 
a central question of whether the museum and gallery 
as western concepts and institutions were even valid 
as vehicles for interpreting and presenting the cultures 
of South Asia. By contrast, a conference in Jawaharlal 
Nehru University Delhi, co-convened by the School 
of Arts and Aesthetics and the Nehru Trust for the 
Indian Collections at the Victoria and Albert Museum 
(NTICVA) both implicitly and explicitly endorsed the 
validity of “the museum in India” and bemoaned the 
lack of wider public endorsement. While praising 
examples of good and innovative practice in a 
small number of (mostly non-governmental) Indian 
institutions, many speakers berated the government for 
its excessive administrative control, lack of investment 
and failure to support the professionalisation of 
museums or to develop a deep understanding of their 
purpose or potential. 

A full analysis of this situation would require more 
than this talk, but the fact of the debate points to a 
definitive shift in attention and a likely increase in focus 
on related issues3 . It is therefore interesting to look at 

activity taking place in the UK exhibitions leading up to 
and during the 70th anniversary of the independence of 
India and Pakistan and what it might tell us. 

Professional international cultural collaboration often 
works on a longer timetable than political event. 
Britain and India started working on the concept of 
a UK-India year of Culture in 2016 – some time after 
Prime Minister Modi’s November 2015 visit to the 
UK. Undoubtedly the initiative was triggered by the 
increasing political and trade significance of India for 
the UK. The Duke and Duchess of Cambridge visited 
India in April 2016. In November that year, Prime 
Minister Teresa May received a rather less warm 
reception in the light of the UK’s immigration policy 
re students, which must have reinforced the need for 
increased cultural diplomacy 4 .

The UK’s cultural sector has risen to the occasion, 
creating, extending and adapting projects and plans. 
Given the timetable constraints it is interesting to see 
what key events are taking place in this year, and I 
wish to reference two in particular: the exhibition 
Lockwood Kipling: Arts and Crafts in the Punjab 
and London at the Victoria and Albert Museum, 
which is the first major exhibition on the career and 
international legacy of John Lockwood Kipling (1837 – 
1911), the father of the more famous Rudyard Kipling; 
and the Royal Collections’ exhibition, Splendours of 
the Subcontinent: A Prince’s Tour of India 1875–76, 
developed in collaboration with Cartwright Hall, 
Bradford, and New Walk Museum & Art Gallery, 
Leicester, which tells the story of the grand tour of 
the Subcontinent made by the Prince of Wales (later 
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King Edward VII) at the end of the 19th century. What 
fascinated me initially was that both institutions had 
found themselves, in the year of cultural exchange, 
celebrating personalities and events from the height 
of the colonial period.

The Prince’s Tour of India recreates the autumn and 
winter of 1875, when the Prince of Wales set off on a 
four-month tour, visiting over twenty-one localities in 
today’s India, Sri Lanka, Pakistan and Nepal.  It was a 
tour of thousands of miles by land and sea, covering 
many different environments and meeting over 
ninety of the original rulers of the different regions 
he visited. The exhibition “tells the story of the tour 
through watercolours, photographs and 74 exquisite 
works of art that were presented to the Prince as part of 
the traditional exchange of gifts. Many of these items 
were precious heirlooms from the rulers’ toshakhanas, 
or personal treasuries, while others were specially 
commissioned from local artisans.”5 Implicitly it tells 
us much about the superb quality of craftsmanship of 
the region, the culture of indigenous gift-giving and 
of course of the relationship between colonial power 
and colonised region just before Queen Victoria was 
declared Empress of India in 1877. On his return to 
Britain, the gifts were placed on public display, first at 
the South Kensington Museum (now the Victoria and 
Albert Museum), and later in Paris and at museums 
across the UK, including in Edinburgh, Glasgow, 
Aberdeen, York and Nottingham. 

Lockwood Kipling: Arts and Crafts in the Punjab 
and London places Kipling within the history of the 
19th-century Arts and Crafts revival in British India, 
drawing attention to his role and lasting impact as 
artist, writer, teacher, curator and conservationist – a 
subject which has hitherto received little attention. 
Kipling was very much part of the Arts and Crafts 
movement starting his career in the potteries, and 
continuing it at the South Kensington Museum, 
which was evolving its role as champion of design 
and craftsmanship in response to the negative 
aesthetic effects of industrialisation. Working as an 
architectural sculptor, Kipling moved from London to 
India in 1865 where he was a key agent in the strategy 
to introduce formal art education in India. Working 
first at the School of Art in Bombay (Mumbai) he 
then moved to Lahore where he was Principal of the 
College of Art and Director of the Museum, finally 
retiring to England, where he worked as a book 
illustrator and designer until his death in 1911. 

This exhibition explores the legacy of Kipling’s 
collecting and curatorial practices in Bombay 
(now Mumbai), Lahore and South Kensington and 
establishes his place in the debate on arts education 
in India. Kipling’s views on the best way to support 
Indian craft traditions differed from other leading 
figures. He continued to campaign throughout his 
career, both through his professional activity – for 
example, in the Indian-style rooms for the British 
royal family at Bagshot Park in Surrey and at Osborne 
House (Queen Victoria’s summer residence on the 
Isle of Wight) designed and created with his colleague 
Bhai Ram Singh - and through his publications .

The choice of these two exhibition subjects seemed 
at first unexpected if not ironic at this point in time, 
but both have excellent deep and longstanding 
purposes and both must be seen in the context of 
the wider pattern of events taking place. Planning for 
the Royal Collection exhibition started several years 
ago. Following their own publicly shared intention 
of showing more of the “hidden” royal collections 
and stimulated by a wish to work with centres and 
communities across the UK, the Royal Collection 
Directors and curators consulted widely among 
colleagues and potential audiences. The exhibition 
will be shared with the public in Bradford, Leicester 
and Edinburgh and is intended to stimulate further 
research on the works and the subjects it deals with. 
The V&A exhibition is part of a series of collaborative 
research and exhibition projects with the Bard Centre 
in New York on leading British designers and was long 
in the planning. The V&A had already delayed its date 
to coincide with the “end” of its own India Festival 
(2014-16) which included major shows on the artist 
M F Husain, on architectural photography, Indian 
jewellery and on textiles – the great exhibition Fabric 
of India. Once the year of culture was planned, the 
V&A has adapted further, gently pushing the Lockwood 
Kipling show into 2017, and ensuring that its own 
plan to refurbish and redisplay its South Asian gallery 
would coincide with the celebratory year. Meanwhile, 
the British Museum, happily, working on the redisplay 
of the Hotung Gallery of Asian art, has been able to 
plan the opening of the redisplay of its South Asian 
collections to coincide with the 70th anniversary year. 
Such are the ways of cultural diplomacy. 

But to get a slightly clearer picture, it is useful to 
look back at least briefly at the inter-related museum 
histories of Britain and the subcontinent which 
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are highlighted in these very exhibitions. The two 
stories run in close parallel. When first exposed to 
the art and architecture of India, particularly of the 
Hindu and Buddhist traditions, most Europeans were 
bemused and baffled and it was only in the late 18th 
century that coherent scholarly research began. The 
“Asiatick” Society, founded by civil servant Sir William 
Jones on 15 January 1784 in Calcutta, then capital of 
the British Raj, aimed to enhance and further the cause 
of “Oriental” research. With several changes of name 
over the subsequent seventy years, it remains a learned 
society till today. Scholarship led to the collecting of 
manuscript material, natural and crafted objects and 
spoils of military campaigns which were all sent back 
to London to the East India Company, which set up an 
“Oriental Repository” in its headquarters, India House. 
At the same time, European artists increasingly found 
useful employment in India and, with the demise of 
royal patronage, Indian artists increasingly served the 
East India Company and its associated entourage. 

The Oriental Repository was one of the two core 
foundations of London’s national South Asian 
collections. The other was the Great Exhibition of 
1851, the first really large scale exhibitionary event 
in Britain, with visitors travelling by train into London 
from all over the country. India took centre stage 
both from the perspective of the public, excited by 
their first exposure to the glamour and richness of 
India’s decorative arts, but also in in the minds of the 
leading designers of the day, who saw the qualities 
of Indian and Islamic design as a corrective to the 
perceived decline in design that had resulted from 
increasing industrial manufacture. The exhibition was 
the foundation of the development of art and design 
education in Britain. South Kensington Museum 
acquired significant holdings from the Exhibition. 
The “Indian Museum”, as the East India Company 
Museum was now called, also acquired material and 
continued to be actively engaged with the sequence 
of international exhibitions which took place both 
in London, in India, France, Australia and the USA 
over the subsequent thirty years. But by 1879, the 
Indian Museum, now part of the responsibility of the 
Government of India, was felt to be too expensive. 
The collections were dispersed, primarily between the 
South Kensington Museum and the British Museum’s 
collections of antiquity and natural history. Nothing 
daunted, the South Kensington Museum embarked on 
a major collecting endeavour hiring the Director of 

the Paris International Exhibition of 1880 to bring back 
material from a trip to India (1881-2) when he visited 
princely families, received gifts and purchased from 
local dealers and in the bazaar. These acquisitions 
included illustrated folios from the Hamza Nama, 
an early imperial Mughal manuscript of the epic 
adventures of Hamza, as well as contemporary crafts, 
architectural woodwork and drawings. 

Within India, under colonial rule, there was an 
organised pattern of museum development and, in 
tandem, of colonial art schools. The earliest museum, 
the Indian Museum, Kolkata has origins which go back 
to 1814, making it the oldest museum foundation in 
Asia and the repository of the largest collections in 
the country. Initially housed within the Asiatic Society 
buildings, it moved in 1875 to a new Italianate style 
building, opening to the public in 1878. In Madras, 
the proposal for a museum was mooted by the Madras 
Literary Society in 1846 and set up in 1851, moving 
in 1854 to the Pantheon (Public or Assembly Rooms), 
where the elite of the city met, with a library and 
further buildings by the turn of the century. In both 
cases art schools were developed in parallel.

As Museums were being established across colonial 
and princely India, both colonial administrators 
and the Indian princely and elite and those who 
worked within the colonial cultural environment 
art continued to play an active role in national and 
international exhibitions even as late as the British 
Empire Exhibition in Wembley in 1924-5. Over the 
same period the intellectual debate about the nature 
and quality of the arts of the Subcontinent continued. 
In a period when three dimensional naturalism, based 
on the classical Greek and Roman sculptural models, 
was the norm and foundation of judgements of quality 
in the West, Indian art continued to cause discomfort. 
In the second half of the 19th century the primary focus 
was on India’s decorative arts, which were seen as 
having distinct merit. The arts of the Hindu, Buddhist 
and Jain tradition caused more of a problem, as was 
demonstrated in an acrimonious discussion between 
Ernest Binford Havell, former Director of the Calcutta 
School of Art, and George Birdwood, former Director 
of the Victoria and Albert (now Bhau Daji Lad) 
Museum in Bombay (Mumbai) at the Royal Society of 
Arts in 1909. Havell, who had encouraged and been 
part of a Bengali cultural nationalist renaissance when 
in Calcutta, lectured in positive terms about Buddhist 
sculpture. Birdwood’s extreme and bigoted response 
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has become a by-word for cultural arrogance, and 
the event is now seen as a key turning point in both 
scholarship and understanding of the arts of South 
Asia in the West. 

The early decades of the twentieth century saw the 
full development of a political nationalist movement 
in India and the growth of a much more sophisticated 
scholarship on Indian history, arts and culture, which 
steadily if quietly played into the work of Britain’s 
national museums, even if its full purport only played 
out later. The V&A acquired major works of Indian 
sculpture, such as the “Sanchi Torso”, a torso of the 
Bodhisattva albeit justified as an exemplum of fine 
jewellery, and a beautiful Gandharan “Head of the 
Buddha”, even though some considered it of no 
merit at all. Great Mughal paintings were acquired. 
However, throughout this fifty year period, various 
attempts to create a unified and separate Indian 
Museum failed for lack of political will and resource. 

After India and Pakistan’s independence, a great 
exhibition of the arts of the subcontinent which had 
been delayed by the war, finally took place at the 
Royal Academy and the V&A began to acquire Indian 
paintings and sculpture with a new level of seriousness. 
At the same time, sadly, it lost huge amounts of display 
space, when old exhibition galleries it inhabited were 
demolished to make way for the expansion of Imperial 
College. All was changing in Britain, just as it was in 
India itself. 

The new nation, whose capital had shifted to Delhi 
(announced in 1911, built to designs by Lutyens 
and Baker and finally inaugurated in 1931), needed 
museums to fulfil two main tasks: to celebrate 
the Indian past in order to make claims about the 
endurance of a primordial Indian civilisation and, as 
part of its secular constitution, to turn the past into 
heritage which could be shared by all its citizenry 
regardless of class, ethnicity, religion, and caste. A 
new National Museum, founded immediately after 
independence, drew material from across the country 
into a central institution. A National Gallery of Modern 
Art soon followed (1954) , housed in the former Delhi 
palace of the princes of Jaipur, one of the premier 
buildings of Lutyens’ Delhi. In both cases the display 
reflected a “masterpiece culture” with minimal textual 
or contextual information for visitors.

With a huge population still employed in the textile 
and craft industries, another key institution was a 

Crafts Museum, established by a renowned freedom 
fighter, Kamaladevi Chattopadhyay. He envisaged the 
Museum as an ethnographic space where craftsmen 
from various parts of India would come to work 
towards preservation of various traditional arts and 
crafts. Its buildings, designed by Charles Correa and 
constructed between 1975 and 1990, incorporated 
traditional architectural vocabulary into a modern 
design. By the 1980s it had already built a substantial 
collection over 35,000 rare and distinctive pieces 
reflecting the continuing tradition of Indian craftsmen 
in all media. Correa, one of India’s greatest architects, 
also built another innovative cultural institution - 
the Bharat Bhavan in Bhopal, a government funded, 
multi-arts complex and museum opened in 1982, 
which houses an art gallery, art workshop, open-air 
amphitheatre, studio theatre, auditorium, museum for 
tribal and folk art, and libraries of Indian poetry and 
classical and folk music.

This very restricted set of examples is intended 
to indicate the relatively rich history of museum 
development in India as it ran in parallel with the 
curious development of representation of South 
Asian art in Britain. But let us stand back and 
recognise again that we review even these histories 
with a degree of prejudice. As we sit here in the UK 
it is important to review our implicit expectations 
of museums and galleries today. The Museums 
Association has demonstrated (2013) that the UK has 
the largest cultural economy in the world relative to 
GDP, with the largest creative sector in the EU and, 
relative to GDP, probably the largest in the world. The 
report of the Warwick Commission on the Future of 
Cultural Value, Enriching Britain: Culture, Creativity 
and Growth, published in partnership with the RSA 
(2015), reminds us that the “Cultural and Creative 
Industries” are the fastest growing industry in the UK. 
The Gross Value Added of the sector was estimated 
as £76.9 billion in 2013, representing 5% of the UK 
economy. This dimension of our economy is growing. 
When we look more particularly at UK museums and 
galleries, the following facts, among the many striking 
facts, emerge: eight of the top ten visitor attractions 
in the UK are museums; and the UK has five of the 
top 20 most visited art museums in the world (more 
than any other country); There are 2500 museums in 
the UK, holding at least 200 million objects, 82% of 
British people want to have a museum or art gallery in 
their local town or city and 87% of people think the 
historic environment plays and important part in the 
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cultural life of the country. In other words, museums 
are a great British success story. 

My purpose in quoting these data is not a matter 
of patriotic or professional pride, but to establish a 
cultural point of reference and to make the point that 
this might not have been the case, had the UK not 
ceased to be a major manufacturing nation, had the 
National Heritage Act not been enacted in 1983, had 
there not been a strong impetus to bridge the gap 
between the nationals and the regional museums 
since the 1990s, and had we not evolved a strong 
professional ethos within our museums, fully aware of 
and participating in the globalisation of the “museum 
movement” around the world. Today we see the rapid 
expansion of museums in Europe, North America, 
Japan, China and in the Middle East (particularly the 
Gulf) designed by a cohort of world class architects 
and this now colours our perception of the rest of the 
world. Museums now are no longer fusty and dusty 
(we have even got to the stage of craving those again) 
but are part of western liberal assumptions about 
modernity, contemporaneity and internationalism. So 
let us look first at South Asia and then at how South 
Asia is represented within the UK. 

First, what are the facts? Sadly it is difficult to get the 
sort of data on museums which is easily accessible 
in the UK, but Wikipedia lists something in the order 
of 250 museums in India (clearly an uneven list with 
significant gaps but still indicative) with evident and 
strong concentrations in the old British provincial 
capitals and their hinterlands (Kolkata and West 
Bengal, Mumbai and Maharashtra, Chennai and 
Tamil Nadu) and in the capital New Delhi, but also in 
Karnataka, and Rajasthan.

As I mentioned above, the role, purpose and status of 
museums has become the focus of a certain amount 
of debate within India in recent years, albeit within 
an admittedly restricted intellectual circuit. A special 
issue of the magazine CONTEXT (the Journal of the 
Development and Research Organisation for Nature, 
Arts and Heritage, in Autumn Winter 2011 captures 
one mode of the discussion - a sense that India has 
and I quote: “missed many of the stages in the steady 
evolution in museums witnessed around the world”…
.”The crisis is that an entire generation of Indians has 
grown up without experiencing the magic of what our 
museums could have been. The opportunity is, as is 
true with all things in India now, we can skip a few 

generations and leapfrog into the endless opportunities 
of the future.” Elsewhere, the interpretation is less 
positive – ranging from the outright rejection of 
Indian museums as colonial institutions which fail 
to find relevance in the post-colonial world, or are 
so internationalised that they have little to do with 
culture at all.”

So what has emerged in practice in India over the 
past seventy years – but particularly in the past thirty 
years since the start of India’s economic revolution in 
the early 1990s? There have undoubtedly been major 
economic developments and quite dramatic social and 
operational changes as new technologies have indeed 
allowed India to bypass whole stages of technical 
development and leapfrog into the future. There have 
also been striking political changes, particularly in the 
past decade, new forms of nationalist rhetoric.

Throughout this time, professionals working in both 
the UK and South Asia have continued steadily to 
build on long established relationships and to form 
new ones. Through the 1980s, India worked with 
the UK, the USA, France and Russia on a series of 
Festivals of India, which were major cultural events, 
raising awareness across all cultural forms and media, 
which, along with hugely enhanced infrastructure 
developments, undoubtedly had much to do with 
increasing international tourism into India. The 
V&A and the British Museum opened new galleries 
of the arts of the region in 1989 and 1990, and 
both museums developed increasingly strategic 
relationships with institutions in India, mounting 
a rich series of exhibitions in the UK and sending 
exhibitions to India. Tate subsequently developed a 
coherent strategy of engagement with modern and 
contemporary arts beyond Europe and North America, 
a project which embraces South Asia. National 
Museums and the Royal Collections now proactively 
share their collections with museums around the UK 
regions and networks of connection between all these 
professionals internally and their international links 
became increasingly creative. And significant lead 
institutions have emerged within India. 

In Mumbai, the Chhatrapati Shivaji Maharaj Vastu 
Sanghrahalaya (CSMVS), an independent Trustee led 
institution founded in the early twentieth century 
which receives some federal funding but retains 
independence has led the way with steady upskilling 
of its personnel, capital developments, a rich array 
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of international collaborations, and incoming and 
outgoing exhibitions.6 The Bhau Daji Lad Museum, 
also in Mumbai, has evolved a Trustee form of 
governance, restored its building extremely sensitively 
to reflect and maintain its colonial heritage and runs 
a dynamic programme for its city. The Mehrangarh 
Museum Trust in Jodphur has created a fascinating 
fort/palace/museum experience, in which the local 
population still have access to the annual cycle 
of royal ritual while international tourists gain an 
understanding of Rajput and local history. In each of 
these situations, outstanding individual directors and 
groups of governors have worked together creatively to 
evolve institutions that are fully Indian yet participate 
actively in a global network of exchange. 

Here in the UK, what is happening to increase the 
representation of the visual arts of South Asia in this 
seventieth anniversary of the independence of India 
and Pakistan? Much is now moving forward. The V&A 
and the British Museum are refurbishing their galleries 
of South Asian art, and redisplaying their collections 
with new interpretations (opening November 2017). 
And outside London, Manchester Museum (part of 
The University of Manchester) is creating a new South 
Asia gallery in partnership with the British Museum 
as the centrepiece of its new £11.5 million capital 
expansion, thanks to a grant of £5 million promised in 
the Conservative Party manifesto in 2015. 

Much more could yet be done. Perhaps at last, the 
V&A under its new Director, Tristram Hunt, will find 
the means to show much more of the V&A’s rich South 
Asian collection in ways that reflect its significance 
and its value to audiences both here, in South Asia 
and throughout the world. 
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THE ORIGIN OF LIFE
Professor Nick Lane
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Any attempt to address the origin of life immediately begs the question ‘What is life?’ That was the title of 
Schrödinger’s famous book published 75 years ago in 1943, before the discovery that the hereditary material 
was DNA. Schrödinger had posited that the structure of the hereditary material ought to be some kind of 
‘aperiodic crystal’, capable of forming a code-script, as of course did turn out to be the case; indeed his was 
the first use of such informational terms as code-script in biology. But Schrödinger also put forward the idea 
that, to maintain its form, life had continuously ‘to suck’ order from its environment, what he called ‘negative 
entropy’. Schrödinger conceded in a footnote that, had he been addressing physicists alone, he might have let 
the discussion turn on ‘free energy’ instead – that is, the energy which is free to power work, rather than being 
dissipated as heat. 

DNA and energy
These twin pillars supporting Schrödinger’s book were 
both revolutionised within the ensuing two decades, 
early in the second half of the 20th century. Watson 
and Crick discovered the double helix of DNA, and 
were later instrumental in deciphering the code itself 
as well as the flow of information in cells from DNA 
to RNA to proteins. These formative ideas were, not 
surprisingly, central to most attempts to understand the 
origin of life, which is often seen as indistinguishable 
from the origin of heredity and the first stirrings of 
natural selection. 

The second revolution, marshalled by Peter Mitchell, 
was less pervasive in its influence, even though he too 
won the Nobel Prize for his work in 1978. Mitchell 
showed that life harnesses energy – the energy needed 
to power work and maintain order – not via simple 
chemical bonds, but rather as an electrical charge 
across thin cellular membranes. Mitchell called this 
‘chemiosmotic coupling’, which goes some way 
towards explaining why it never gained the same 
scientific celebrity as DNA. But it should have done. 
We now know that cells from all three domains of 
life – the bacteria, archaea and eukaryotes (our own 
type of cell) – are chemiosmotic, which is to say they 
are powered by electrical charges on membranes. 
Presumably each domain inherited this fundamental 
mechanism from their common ancestor, the last 
universal common ancestor of life, or LUCA, soon 
after the origin of life. Could electrical charges even 
have powered the origin of life itself?

Mind the gap
A serious consideration of biological energy has long 
been missing from mainstream work on the origin 
of life. That’s ironic, as Mitchell had spoken at a 
conference on the origin of life in Moscow in 1957, 
where he laid out his views on the importance of 
membranes for harnessing energy in biology. This was 
just four years after Watson and Crick’s famous Nature 
paper on the structure of DNA, and an even more 
famous experiment (at the time) from that same year 
– the Miller-Urey experiment. Stanley Miller, then an 
earnest young doctoral student in the lab of another 
Nobel laureate, Harold Urey, had passed electrical 
discharges, simulating lightning, through glass flasks 
containing water and several gases – hydrogen, 
methane and ammonia. This resulted in congealed 
form a number of amino acids, the building blocks of 
proteins and symbolically the molecules of life. Miller 
even made it onto the front of Time Magazine in 1953. 
The brilliance of this experiment diverted almost 
everyone in the field for several decades. It was the 
experiment that launched a thousand ships, or at least 
a thousand other experiments, which eventually built 
up a picture of the origin of life that looks, disturbingly, 
nothing at all like life as we know it today. 

The mainstream scientific community working on the 
origin of life talk of molecules such as cyanide and 
cyanoacetylene (both found in interstellar space, and 
produced in the Miller-Urey experiment) being driven 
to react by lightning, or more recently, ultraviolet 
radiation. This work has successfully produced some 
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of the building blocks of DNA under ‘prebiotic’ 
conditions, but it has not closed the gap between 
prebiotic chemistry and the origins of biochemistry. 
The problem is that life does not use cyanoacetylene 
or UV radiation as its source of carbon and energy, but 
rather far less reactive substances, notably hydrogen 
and carbon dioxide. These are coaxed to react by 
Mitchell’s electrical charges across thin membranes. 
The idea that life might in some way recapitulate its 
own origins is not new, but was most compellingly 
laid out from the early 1990s by the geochemist Mike 
Russell, who recognized that a particular type of deep 
ocean hydrothermal vent had the same microscopic 
structure needed for Mitchell’s electrical circuits to 
work.

Alkaline hydrothermal vents
The electrical charge on the membranes of cells is 
produced by pumping electrically charged atoms 
(ions) across the membrane. That gives rise to a 
concentration difference between the two sides of the 
membrane, as well as an electrical charge. Most cells 
today pump protons (H+), the electrically charged 
nuclei of hydrogen atoms. This situation is analogous 
to a hydroelectric power station, in which the 
accumulation of protons on one side of the membrane 
is equivalent to the reservoir of water behind a dam. 
The membrane is a dam for protons. The electrical 
turbine powered by the flow of water is equivalent 
to certain proteins set in the membrane, notably that 
remarkable protein nanomachine, the ATP synthase, 
which operates like a rotary motor to form adenosine 
triphosphate (ATP), the so-called ‘energy currency’ of 
life. 

All this protein machinery is fantastically complex. It 
is a product of genes and natural selection, and so 
obviously can’t have played any role in the origin 
of life. But it is so deeply conserved across life that 
the basic structure of barriers (membranes), proton 
gradients and electrical charges might have played 
some role. Enter Russell’s alkaline hydrothermal 
vents, the archetypal example being Lost City (see 
picture), set 15 kilometres off the mid-Atlantic Ridge, 
and discovered as recently as 2000. Alkaline vents 
are produced by reactions between the magnesium- 
and iron-rich rocks in the Earth’s mantle and the 
water that percolates down beneath the seafloor. The 
reaction produces strongly alkaline fluids (pH 11, like 
caustic soda) saturated in hydrogen gas. These warm 

hydrothermal fluids bubble back up to the ocean floor, 
where they react with ocean waters to precipitate 
large vent structures, which can be up to 60 metres 
tall. These vents should not be confused with the 
more famous ‘black smokers’ – in their structure. They 
are more like mineralised sponges, a microporous 
labyrinth through which the hydrothermal fluids and 
ocean waters percolate and mix. Russell calls them 
electrochemical reactors.

Exactly how they might drive reactions is still uncertain. 
The evolutionary biochemist Bill Martin argues that 
the conditions in these vents are remarkably similar 
to those utilized by arguably some of the most ancient 
cells, methanogens and acetogens. While hailing 
from different domains of life (archaea and bacteria, 
respectively) they both live from the same basic 
reaction between hydrogen and carbon dioxide, and 
both groups facilitate this reaction using multiple 
enzymes containing ‘iron-sulphur clusters’ – tiny 
inorganic crystals that have structures similar to the 
minerals found in some ancient hydrothermal systems. 
Martin refers to the ‘rocky roots’ of biochemistry in 
these simplest of cells.

Proton power
But the most intriguing parallel is the structure. 
Alkaline hydrothermal vents are riddled with rocky 
pores separated by thin inorganic barriers containing 
iron-sulphur minerals. These barriers separate 
ocean waters from alkaline hydrothermal fluids, 
giving rise to steep pH gradients. The pH scale is a 
measure of proton concentration – alkaline fluids 
have very low concentrations of protons, whereas 
acidic fluids are richer in protons. Each unit of the 
pH scale corresponds to a ten-fold difference in 
proton concentration. The early oceans are thought to 
have been mildly acidic, with a pH of around 5-7, 
whereas alkaline hydrothermal fluids, with a pH of 
10-11, have 3-6 orders of magnitude lower proton 
concentrations. These differences are comparable to 
those found across the membranes of modern cells. 
Most importantly, the methanogens seem to use their 
proton gradients not only to drive the synthesis of 
ATP, but also, and arguably even more fundamentally, 
to power the formation of organic molecules from 
carbon dioxide and hydrogen, via a relatively simple 
membrane protein known as the energy-converting 
hydrogenase. 
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Could it be that natural proton gradients across the 
thin inorganic barriers in hydrothermal vents may 
have driven the formation of organic matter at the 
origin of life, as happens methanogens? There are 
good theoretical reasons for thinking so – differences 
in pH can make both hydrogen and carbon dioxide 
more reactive – but as yet there is precious little 
evidence that this does actually happen. But that is 
one of the pleasures of science. The idea is not an end, 
but the beginning: this is an experimentally testable 
question. My group at UCL has built a simple bench-
top reactor to try to test exactly this question. If we 
are successful, that does not prove that life started this 
way, but it does show that it could be possible. And 
if so, that awkward gap between prebiotic chemistry 
and the origins of biochemistry in real living cells just 
shrank a bit. 

One of the alkaline vent towers at the Lost City 
hydrothermal field, discovered by Deborah Kelley and 

her colleagues in 2000. Similar structures may have 
fostered the origin of life. Four billion years ago, before 
any oxygen had accumulated in the atmosphere and 

oceans, the chemistry would have been very different. 
The oceans were more acidic and rich in dissolved 
catalytic metals such as iron. Most importantly, the 
formation of organic molecules from hydrogen and 
carbon dioxide should have been favoured in the 

absence of oxygen, but is not in the oxygenated world 
of today. The scale bar is 1 metre. Courtesy of Deborah 

Kelley, University of Washington.
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Leicester today is rightly perceived as one of world rugby’s major cities. Leicester Tigers’ success in national and 
European competitions, together with the achievements of its players at the international level, have made it 
a household name in the sport.

This paper will look back over a hundred years to the 
formative decades of rugby union and even further 
back to the prehistory of the sport. It will explore the 
pivotal role that the city and its premier rugby club 
have played in the history of rugby. In particular, the 
role of Leicestershire and the East Midlands in the 
origins of the game in the early nineteenth century 
and the part that the Tigers played in ensuring that 
rugby union remained united in the sport’s turbulent 
years of the early twentieth century. 

The origins of rugby are somewhat murkier than they 
at first appear. The ‘official’ story is that rugby began 
in 1823 when a pupil at Rugby School, William Webb 
Ellis, picked up a football and ran with it for the first 
time. If you saw the opening ceremony of the 2015 
Rugby World Cup you will probably remember the 
opening film, which featured a reconstruction of the 
famous scene.

Unfortunately, the Webb Ellis story has no foundation 
in fact. William Webb Ellis did attend Rugby School 
in 1823 but there is no evidence to support the claim 
that he was the first player to pick the ball up. It is a 
story that only became an official explanation in 1895. 
Before then, no history of Rugby (neither of the game 
nor of the School) had mentioned him. It was only in 
1895 - over seventy years after the purported act - that 
the Old Rugbeian Society officially anointed Webb 
Ellis as the founder. But they found no eyewitnesses, 
nor any other evidence, circumstantial or hearsay.

It was not an accident that naming the archetypal 
public school boy as the inventor of rugby took place 
in 1895, the same year that the sport split into two 
- rugby union and rugby league - over the Rugby 
Football Union’s refusal to allow working-class players 

to receive compensation for time taken off work to 
play the game.

It is true that in 1845 Rugby School was the first to 
publish the rules of any type of football game. However 
the game the school played, including the use of hands 
and running with the ball, was not substantially different 
from the type of “football” that was played throughout 
the Midlands on an informal basis by hundreds, if not 
thousands of local young men.

The origins of rugby

So where did Rugby school get the game from? In fact 
there was nothing really new in its rules. In the 1700s 
‘Football’ was regularly played in Rugby town centre 
on New Year’s Day. It was so popular, or so much of a 
nuisance depending on your point of view, that on New 
Year’s Eve in 1743 a town-crier named Mr Baxter was 
paid tuppence by the local constable to cry ‘no football 
play in ye street’ to discourage potential players.

In passing, we need to clear up one major source 
of confusion - the word ‘football’. Today, ‘football’ 
is more often than not used to describe Association 
football, or soccer. But up until at least World War 
One, it was a generic term to describe all types of 
football, both soccer and rugby. So newspaper reports 
of ‘football’ before 1914 it don’t necessarily mean 
soccer. And all early types of the game involved the 
use of hands and bodily tackling, as well as kicking 
the ball with the foot. This is why Leicester Tigers are 
still today officially known as Leicester Football Club.

Leicestershire was a region with an extensive football 
tradition. As early as the mid-fourteenth century, John 
O’Gaunt is said to have stopped at Ratby to watch 
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a football match taking place, while on his way to 
Leicester. Fifteen miles from Leicester in the village 
of Hallaton, its Easter Monday ‘Bottle-Kicking’ match 
that is still played today (there are no bottles but three 
small barrels that are carried not kicked) is a remnant 
of those traditional mass football games of the past.

Football matches in the region were recorded in local 
newspapers from at least 1790, when a match was held 
in Ratby. In Leicester itself local printers played those 
from Derby on Good Friday 1838. In 1829 ‘fifteen of 
Wigston’ played fifteen of Blaby for six pounds.

On Shrove Tuesday 1852 a fifteen-a-side match was 
played between Blaby and Wigston. The following 
month Leicestershire villages Enderby and Whetstone 
squared up against each other. Enderby gained such 
a strong reputation that they played a team from 
Holmfirth, near Huddersfield, on Good Friday 1852 
on the neutral ground of Sheffield’s Hyde Park, a 
foretaste of what was to come in the 1890s when 
Yorkshire teams would take on the Tigers. 

These matches often generated the same passion and 
excitement among players and spectators that we are 
so familiar with today. Bell’s Life, the leading sports 
weekly of the early Victorian period reported on the 
Blaby versus Wigston match in 1852: ‘the play was 
excellent on both sides for half an hour. Then Wigston, 
finding they were losing, got out of temper and began 
to kick the Blaby youths, but they smartly returned it’. 
When Whetstone overcame Enderby in the same year, 
their supporters were elated: ‘Great was the joy of 
the Whetstonians at the their easy victory. Hats were 
thrown up, handkerchiefs waved in the air and great 
was the shouting.’ 

So ‘football’ in its traditional sense was deeply 
embedded in Leicestershire’s sporting culture many 
years before the formation of Football Association in 
1863 or the Rugby Football Union in 1871.

Rugby comes to Leicester 
So there was already a long-standing tradition of rugby-
style football in the region before the rules of Rugby 
School became a universal way of playing the game 
from the 1860s. And it was thanks to the bestselling 
book Tom Brown’s Schooldays that so many young 
men decided to play football the Rugby School way.

Tom Brown was - quite literally - the Harry Potter of 
its day. Published in 1857, the book tells the story of 

a young boy making his way through one of England’s 
most prestigious public schools. Tom arrives at Rugby 
and is immediately thrown into a football match. It’s 
hugely exciting and inspirational, and its success meant 
that thousands of boys and young men decided that 
they wanted to play Rugby School version of football.

As both Rugby and soccer codes of football started to 
become mass spectator and participation sports from 
the 1870s, it was the rugby code that became the most 
popular code in Leicestershire. It was ‘football’.

This popularity was not simply based on the early 
traditions but was also linked to the huge economic and 
social changes that were taking place across Britain. 
Leicester itself was changing rapidly. Between 1861 
and 1901, its population increased more than three-
fold, from 68,000 to 212,000. The city industrialised 
and became a world leader in hosiery, textiles and 
footwear, followed by engineering towards the end of 
the Victorian era. In 1874, workers in most industries 
were granted half-day working on Saturdays - and 
for thousands of workers in Leicester’s factories and 
offices, watching or playing rugby became one of the 
most important ways of filling their new found leisure 
time and creating a sense of local identity.

The first local rugby clubs to be formed, of which we 
have a record, are Leicester Athletic and St Margarets 
both founded in 1869. They did not survive but a 
decade later, on 3 August 1880 at the George Hotel 
in the centre of town, Leicester Societies FC, Leicester 
Amateur FC and Leicester Alert FC joined together to 
form Leicester Football Club, today’s Tigers.

It is useful to compare the chronology of the emergence 
of rugby in the region with that of soccer. In many 
parts of the Midlands, rugby came first. Leicester Fosse 
(the forerunner of Leicester City soccer club) wasn’t 
formed until 1884. Coventry rugby club was formed 
in 1874 but Coventry City not until 1883. Nuneaton 
rugby was formed in 1879 but Nuneaton Town not 
until 1889. Northampton Saints were formed in 1880 
but Northampton Town not until 1897. In many towns 
in the Midlands, rugby had a head start on soccer.

Just as importantly, the 1880s also saw the emergence 
of dozens of local teams in Leicester, usually based on 
local churches or local factories. To name just a few: 
Excelsior, St Michael’s, St Peter’s, Belgrave Rovers, 
Belgrave Premier Works, Anchor, Belgrave Road Old 
Boys, Syston Street Old Boys and Belgrave Primitive 
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Methodists. By the end of the century there were five 
divisions of the local Leicester league, with over 1,000 
registered players. 

Rugby’s appeal across the Midlands was accelerated 
by the start of the Midlands Counties Cup in 1882. 
Now, rivalries between towns and cities were played 
out in the battle for the Cup. Given the importance that 
the Victorians placed on civic pride, the tournament 
became hugely popular. In 1888 over 14,000 people 
watched Burton defeat Coventry in the final - only 
5,000 fewer than had watched that year’s FA Cup final.

For the first few years, the Midlands Cup was 
dominated by Moseley in Birmingham. But from 1898 
Leicester won the trophy eight times in succession 
before withdrawing for the next three years. The Tigers 
returned in 1909 to win another four times before 
1914. The strength of rugby throughout Leicester could 
be seen in the fact that local junior side Stoneygate 
reached the semi-final in 1906. Even more so, the 
1913 final saw Tigers play local side Belgrave Premier 
Works (a major shoe factory on Melton Road) with the 
Tigers winning 39-8.

One further indication of the importance of rugby to 
the city can be gauged by the fact that the Leicester 
Schools Rugby Union was formed in August 1894, the 
first union set up to administer rugby in local schools. 
Coventry followed suit in 1896, as did Bristol in 1898. 
Cardiff, arguably the city with most rugby players in 
the world outside of London, did not establish its own 
schools’ union until 1902.

Payments and Players
The mass popularity of rugby in Leicester made it 
commercially very successful. In 1899 Tigers made a 
profit of £826 on turnover of £3281, making them one 
of the richest clubs of any sport in Britain. Competition 
for the best players led to accusations that the Tigers 
and other local clubs had a somewhat flexible attitude 
to the Rugby Football Union’s strict amateur rules, 
which banned from the game anyone who received 
money or other inducements to play the game. 

Suspicions were especially aroused when star forward 
Edward Redman moved from top Yorkshire club 
Manningham in Bradford to the Tigers in 1893 and 
became the landlord of a local pub. Offering a pub 
landlordship was a common way of inducing a player 
to transfer from one club to another, but completely 

illegal according to RFU rules at the time. One 
Yorkshire journalist calculated at the time that eleven 
rugby players had pubs in the centre of Bradford. 
Perhaps Redman felt aggrieved that he was not one of 
them and decided to move to Leicester!

William Cail, the president of the RFU and a staunch 
supporter of strict amateurism told the press that 
‘Leicester had had a bad name for poaching and 
using undue influence’. But it was not just Tigers 
that came under suspicion.The offering of jobs and 
other inducements to players by junior clubs was a 
widespread, if covert, practice across the city.

Premier Works were notorious for poaching local 
players from opposing teams by offering them jobs. 
For example S.A. Austin, the secretary of the rival 
Belgrave FC, wrote to the Midland Counties Rugby 
Union in August 1908 to complain that Premier Works 
had persuaded eight Belgrave players to join them by 
illegally offering them jobs as shoe-making machine 
operatives as ‘inducement’. 

This was a world away from the gentleman amateur 
culture of rugby in London and the South East, where 
the game was dominated by those who had been to 
public schools and universities. In fact, in terms of 
popularity and importance to local communities, not 
to mention the widespread payment of players, the 
rugby culture of Leicester was exactly the same as that 
as existed in towns like Hull, Wigan or Leeds in the 
north of England.

Leicester: ‘the first line of defence’
In August 1895, the leading rugby teams in the north 
of England resigned in protest from the Rugby Football 
Union because of its refusal to allow players to be 
paid compensation for taking time off work to play in 
matches. The northern clubs formed a rival body, the 
Northern Union, and gradually changed the rules of 
the game which became known as Rugby League,

In the same month, in a move that would prove to 
be almost as important for rugby history, Leicester 
appointed Tom Crumbie as the new secretary of the 
club. A printer and stationer in the town, Crumbie 
adopted a policy of recruiting the best players to the 
Tigers. He also set about improving the club’s fixture 
list, seeking out matches against the top London 
and Welsh teams. More than anyone else, he was 
responsible for Tigers’ future success.
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Now with the vast majority of rugby clubs in the 
north having left the Rugby Football Union to create 
rugby league, Leicester became the biggest club in 
the English Rugby Union. Under Tom Crumbie, the 
side operated in much the same commercial and 
competitive way as the rugby league clubs in the 
north of England - so it was no surprise that there was 
speculation that Leicester would be the next club to 
join the Northern Union.

In 1901 rugby league introduced a second division for 
professional rugby league clubs. South Shields rugby 
union club resigned from the RFU to join rugby league, 
and it was widely rumoured that Leicester could be 
the next club to join them. However, whether by 
coincidence or not, that same year it was announced 
that Leicester would host an England international 
match. In February 1902 England beat Ireland 6-3 in 
front of 14,000 at Leicester’s home ground Welford 
Road - one of the England national team’s few victories 
since the 1895 split, when it had lost around half of its 
international players. 

The match at Welford Road was so successful that two 
years later Leicester hosted the England versus Wales 
match. In something of an upset the match was drawn 
14-14, the only time Wales did not defeat England 
from 1899 to 1909. In 1906 Ireland were the visitors, 
and Leicester rugby fans saw the Irishmen win by 
16 points to 6. In 1909 the Tigers were also granted 
a match against the Barbarians - a symbolic vote of 
confidence in the club’s loyalty to rugby union. The 
Barbarians had been founded in 1890 to uphold the 
principles of amateurism - its founder, Percy Carpmael 
had been one of the most determined opponents of 
the northern clubs, having been one of the prime 
organisers of proxy votes that defeated the northern 
clubs’ attempts to legalise payments to players in 
1893.

From 1910 almost all England internationals were held 
at the new Twickenham stadium, but the staging of 
international matches in Leicester not only rewarded 
the club for staying loyal to the RFU but it also 
consolidated their standing as rugby union’s strongest 
club outside of London. In the words of Tom Crumbie, 
Leicester ‘formed the first line of defence against the 
professionalism of the Northern Union’.

But all was not quite as it appeared.

Crisis in rugby
In January 1907, Leicester, along with Coventry and 
Northampton, was openly accused of paying players 
by former England international and Moseley club 
secretary James Byrne. To investigate, the RFU formed 
a ‘Committee on Veiled Professionalism’. When its 
report was published, it presented a litany of abuses 
of the RFU’s amateur regulations, including unaudited 
accounts, vague balance sheets, expenses being 
paid without receipts, ‘unnecessary refreshments’ 
for players and one case of a player actually being 
offered money to remain at a club. Despite this, the 
report concluded by incongruously stating that ‘so far 
as they could ascertain . . . veiled professionalism did 
not now exist in the Rugby Union game’!

The discrepancy between the evidence in the report 
and its conclusion enraged the supporters of pure 
amateurism. At that year’s RFU annual general meeting 
James Byrne tore into the investigation, pointedly 
asking that if there was no veiled professionalism why 
were Leicester and Northampton told to ask players 
to refund payments that had apparently been made 
to them. Supporting Byrne, Sam Tattersall of Yorkshire 
asked why Leicester had not been suspended for 
fielding a former rugby league player - F.S. Jackson, 
who had played for both Swinton and York rugby 
league clubs - an offence which had led to the 
expulsion of clubs in Yorkshire.

Worried by this continuing criticism, the RFU 
committee appointed yet another committee, this 
time to look into the work of the Committee on Veiled 
Professionalism. Almost buckling under pressure, it 
then announced another inquiry into accusations of 
professionalism against Leicester, while at the same 
time voting down a counterposed motion calling for 
Leicester to be expelled. Four players were suspended 
for allegedly having played rugby league, a crime that 
meant immediate expulsion from rugby union. 

Yet when the inquiry reported back in January 1909, 
it amazingly cleared Leicester of all charges of veiled 
professionalism. This was too much for those who 
believed in amateur principles. RFU president Arnold 
Crane promptly resigned his post, complaining 
that its attitude was ‘rather an encouragement of 
professionalism rather than an effort to eradicate it’. 
At that year’s RFU AGM, a motion from James Byrne 
calling on the RFU to expel the guilty Leicester, 
Coventry and Northampton was overwhelmingly 
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defeated by 189 to 11 votes on the recommendation 
of Rowland Hill, the influential secretary of the RFU, 
who urged pragmatism and a policy of expediency. 
To pass such a motion, he advised, ‘would be to 
practically break up the union’.

He was right. If Leicester had been expelled, they 
would have had no choice but to have linked up with 
rugby league - and that would have been a mortal 
blow to the RFU’s authority. Coventry, Northampton 
and similar clubs in the Midlands would have followed 
suit, and clubs in the South West, who had a strong 
relationship with the Midlands clubs would eventually 
have joined them. Wales, which had almost broken 
away in 1897 when the RFU tried to stop Welsh 
captain Arthur Gould receiving a testimonial cheque, 
would have once again been under pressure.

In short, the threat of a further split in English rugby 
had been avoided. Leicester had been kept in the RFU 
and rugby union had been saved from the threat of 
the Northern Union. Tom Crumbie’s promise to be the 
first line of defence against professionalism had been 
kept, but it had been a damned close thing.

Conclusion 
Leicestershire’s rich history of pre-modern games 
of ‘football’ meant that it was a centre of the sport 
before modern rugby and soccer had even been 
thought about. This in itself would be enough to earn 
the region an important place in the social history of 
sport. But more than any other club, it was Leicester 
Tigers that saved rugby union from the dangers of 
further fragmentation after the traumatic rugby league 
split of 1895. Thanks to the efforts of Tom Crumbie 
and his colleagues, Leicester stayed loyal to the game 
and the RFU rewarded its loyalty by turning a blind 
eye to its indiscretions. 

If the club had left or been expelled from the Rugby 
Football Union, it is unlikely that rugby union would 
have survived as a major sport. It would have been 
condemned to play second fiddle to rugby league, 
and its chance of becoming a world game would have 
been fatally undermined. The world of rugby would 
have been very different place indeed - and perhaps 
we would never have seen Leicester’s own Martin 
Johnson lift the Rugby World Cup as England captain 
in 2003. 

SEX, SURNAMES AND THE HISTORY OF BRITAIN
Professor Mark A. Jobling

Professor of Genetics

Department of Genetics & Genome Biology, University of Leicester

Heritable surnames are diverse cultural markers of shared ancestry, but how are they related to the ultimate 
biological marker of ancestry, DNA? Genetic variation in the male-specific Y chromosome, passed down from 
fathers to sons, correlates with surnames. This has applications in studying British history, in forensic analysis, 
and for the many amateur genealogists who are now turning to DNA to support their quests.

Charles Darwin married Emma Wedgwood in 1839. 
Over the succeeding 17 years, by which time Emma 
was 48 years of age, she had borne him ten children. Of 
these, three died in childhood – Anne of tuberculosis 
aged 10, Mary aged three weeks of causes unknown, 
and young Charles of scarlet fever aged 18 months. 
The remaining seven junior Darwins went on to live 
long lives. 

The child that interests us here is George. He was 
born in 1845 ‘into the scientific purple’ – apart from 

his own father, his family included his eminent great-
grandfathers Erasmus Darwin and Josiah Wedgwood. 
George himself went on to become the Plumian 
Professor of Astronomy and Experimental Philosophy 
at Cambridge, and a Fellow of the Royal Society. He 
studied tidal forces, and was responsible for the idea 
that the moon originated as a detached fragment of 
the earth, but today he is most remembered for a 
paper published in the Journal of the Statistical Society 
in 1875 (Darwin 1875), which set the scene for the 
quantitative study of surnames.
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The motivation for this work was a desire to understand 
if marriages between first-cousins had a detrimental 
effect on offspring. This had a personal element, since 
Charles Darwin and Emma Wedgwood were first-
cousins themselves. Charles’s letters show us that this 
problem preoccupied him in later life – could the 
deaths of some of his children, and the infirmities of 
others, be due to inbreeding? In a book about orchids 
(Darwin 1862), he wrote: ‘Nature thus tells us…. that 
she abhors perpetual self-fertilisation ... May we not 
further infer as probable…. that marriage between 
near relatives is likewise in some way injurious?”

George Darwin’s approach to his father’s question 
was to ask if the children of first-cousin marriages 
were over-represented among the inmates of lunatic 
and idiot asylums, and to do this, he used surnames. 
This is because first-cousins, in the cases (unlike that 
of the Darwins) where their fathers are brothers, share 
the same surname prior to marriage, and therefore 
contribute to the proportion of ‘isonymous’ marriages. 
The expected proportion of marriages in which both 
bride and groom are called by the commonest English 
name Smith, for example, is obtained by multiplying 
the population frequency of Smith (about 1%) by 
itself, to give 0.01%; a similar approach applied 
across all surnames gives the overall expected 
proportion. George could then compare this to real 
data laboriously extracted from the Pall Mall Gazette 
and similar publications, and he showed that 4.5% of 
marriages among the upper classes were between first 
cousins, while the figure for the remainder was about 
2.25%. Responses from the proprietors of lunatic and 
idiot asylums about the parentage of the inmates were 
patchy, but as far as could be judged, the proportion 
of offspring of first-cousin marriages was no greater 
than the expected value. A reassuring result, perhaps, 
for George, and for Charles.

Later, this work was further developed into the field 
of isonymy studies, sometimes dubbed the ‘poor 
man’s population genetics’, because it could be 
done with freely available sources such as telephone 
directories. Isonymy in a population was used as a 
crude measure of inbreeding. This assumes that an 
isonymous marriage reflects the reuniting of two 
lineages previously separated – for example, that the 
bride and groom Smiths share their name by common 
descent. However, Smith, and many other names, 
was probably founded many times when hereditary 

surnames were first adopted in England, and therefore 
the underlying assumption may well be incorrect.

This is where genetics comes in, and in particular one 
unusual piece of human DNA, the Y chromosome, 
which determines male sex and is passed down, like 
a surname, from father to son. If men who share a 
surname also share a type of Y chromosome, then this 
suggests that there is indeed a strong link between 
surnames and ancestry, and this would support the 
case of isonymy studies.

We set out to investigate this by collecting men 
who shared surnames but believed themselves to be 
unrelated, and analysing their Y-chromosomal DNA 
(King and Jobling 2009). The simplest kind of DNA 
variation is an exchange of one DNA ‘letter’ – an A, 
G, C, or T nucleotide – for another. These are called 
single nucleotide polymorphisms, or SNPs for short, 
and a set of such SNPs on the Y chromosome defines a 
paternal lineage known as a haplogroup (Jobling and 
Tyler-Smith 2017). Taking a set of men who do not 
share surnames as a control group, we can determine 
the spectrum of haplogroups in the general population. 
When a set of men named Smith was analysed, their 
pattern of haplogroups was not different from the 
control group – they appeared much like men who 
don’t share surnames at all. This supports the idea 
that the surname Smith was established many times, 
and fits with its occupational derivation. However, 
less common names showed patterns of haplogroups 
that differed markedly from the controls, and a lower 
diversity of Y chromosomes, indicating descent from a 
smaller number of males. In a survey of 40 surnames, 
we showed that the less common a name, the lower 
the diversity of Y chromosome types. A few names 
showed extremely low diversity; these included 
Attenborough, in which 90% of men shared the same 
haplogroup, present in the general population only 
rarely. This is strong evidence of descent from a single 
shared male ancestor.

How deep do the roots of these hidden families go? 
English hereditary surnames were first established in 
the 11th century, and by the 14th century most men 
had hereditary surnames, though there was regional 
variability in their adoption. We can estimate the 
ages of the lineages we observe in surnames, and 
these ages are consistent with the documented 
time-depth of surnames, though some seem very 
young. This is because of a phenomenon known as 
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genetic drift, which comes about because of random 
variation in the number of children (and sons in 
particular) that any man has. Some have many, so 
their Y-chromosomal lineages will increase, but some 
have none, and so their Y-chromosomal lineages may 
vanish – genealogists sometimes call this ‘daughtering 
out’. Our work suggested that genetic drift was a major 
factor in determining the patterns of Y chromosome 
variation in surnames.

While we were engaged in our study of English 
surnames, another research group at Trinity College 
Dublin was studying Irish surnames using similar 
methods (McEvoy and Bradley 2006). Their sample 
showed a surprising difference from ours – among 
Irish surnames, there seemed to be no relationship 
between the frequency of a surname and how likely 
it was to have high or low Y-chromosome diversity. 
For example, the surname Ryan, which has a 
population frequency similar to that of the English 
Smith, contained a major common Y-chromosome 
type and in this resembled a rare English surname. 
Which pattern is the ‘normal’ one? Studies of Spanish 
surnames (Martinez-Cadenas et al. 2016; Sole-Morata 
et al. 2015) demonstrate very similar features to those 
of English surnames, with common names such as 
Diez resembling Smith, for example. So, it seems 
that Ireland is the odd one out, and this may reflect a 
medieval history of dynasties and concubinage, and a 
consequent increase of genetic drift there.

The link between surnames and genetics has a 
number of applications. One is in trying to understand 
the history of change in the composition of the 
population of Britain. In the Wirral peninsula and 
West Lancashire, place-names of Scandinavian origin 
are common, and together with other evidence, 
this suggests a major influence of Vikings, probably 
originating in modern Norway, and coming to the 
northwest of England after expulsion from Ireland. 
But what was the demographic input that caused the 
cultural impact we see today? We sampled men with 
ancestry in the area, who also had surnames that were 
listed in pre-17th-century records, and analysed their 
Y chromosomes (Bowden et al. 2008). They show 
a higher proportion of Norwegian Y-chromosome 
lineages than groups of men who have local ancestry, 
but unselected surnames. This indicates that surname-
based recruitment can sample a population that more 
closely resembles an ancient one, avoiding the dilution 
effect of more recent immigration to the region.

As well as historians, forensic scientists are interested 
in surnames too. If the police have a DNA sample from 
a crime-scene but no suspect, then a Y-chromosome-
specific DNA profile can be obtained and compared 
with a database of profiles with associated surnames 
(King et al. 2006). Given the close relationship between 
genetics and surnames here, the correct surname may 
be predictable in a useful proportion of cases. This has 
been used in practice only rarely (Kayser 2017), but 
holds promise.

Perhaps the largest constituency of people excited 
about the link between surnames and genetics is 
the ever-growing number of amateur genealogists 
(Calafell and Larmuseau 2017). So-called ‘recreational 
genomics’ is big business now, with companies 
springing up that will carry out highly sophisticated 
DNA analysis for a customer, using only a tube of 
saliva as the source. For a few hundred pounds, some 
companies will even determine the DNA sequence 
of millions of nucleotides of a man’s Y chromosome, 
a technical achievement that was unthinkable just 
ten years ago. DNA analysis, particularly based on 
Y chromosomes, is becoming part of the toolbox of 
genealogical research, alongside the traditional tools 
of church records and censuses. This all seems very 
benign, but the link between surnames and genetics 
does have a potential downside: when people enroll in 
biomedical research studies such as UK Biobank, they 
do so on condition of anonymity. However, when a 
male participant contribute his DNA this includes his 
Y chromosome, and it has been shown that surnames 
can be accurately predicted in such research cohorts 
(Gymrek et al. 2013). When your name is actually 
written in your DNA, what price anonymity then?
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 THE BADGER: HERO OR VILLAIN?
Mr Patrick Barkham

Journalist and Author on Natural History
Lecture Delivered on 20th March 2017

Joint Lecture with Natural History Section

Badgers are very visible animals in our culture. Their distinctive black-and-white facial “badge” is a design 
classic and the symbol of Wildlife Trusts. We see it all over the countryside, on brown signs directing us towards 
nature reserves. Badgers are part of an image of authentic countryside and used to sell real ale, such as the 
Badger beers made in Dorset. A badger also appears on the coat of arms of another great British institution, 
our biggest supermarket, Tesco. This is because its headquarters is in Broxbourne, one of more than 150 place-
names derived from different names we have for badger. There are obvious ones – Badger’s Mount in Kent, or 
Brockley – but also less obvious places, such as Pateley Bridge. Pate is an old northern name for the Badger. This 
animal is written into our landscape, and no wonder, because its digging can reshape our fields and hedgerows. 
But the real badger is not so visible in our countryside. Meles meles is an elusive creature. Although its numbers 
have boomed in recent decades, most adults have only ever glimpsed a badger dead by the side of the road. 
For the majority of us, a badger isn’t part of our everyday experience. Its elusiveness may be the key to its 
survival: while more formidable animals – from bears to wolves – have been driven to extinction, the badger 
has endured, our largest surviving carnivorous mammal.

Like most of us, I had never seen a real live wild badger 
without the help of my car headlights as I entered my 
thirties. Despite being an enthusiastic nature-lover, I 
grew up in the Norfolk countryside, where there was 
reputed to be just one badger sett when I was a boy 
in the 1980s. My failure to see badgers properly as 
an adult would have been a disappointment to my 
grandma. Jane Ratcliffe was an ordinary housewife 
and nurse who loved wild animals. When her three 
children – including my mum – left home in the 
1960s, Jane began to watch the badgers near her 
home in Cheshire.

She would perch in a tree – because as every badger-
watcher knows, the first thing you have to do is get 
your scent off the ground so these wary animals don’t 
sniff you out. I imagine Grandma looked rather like 
an oversized owl with her large glasses, as she gazed 
down on badgers and their cubs gambolling among 
the bluebells below.

She found great joy in this experience. But she also 
found great pain. Because of 27 setts that she used to 
regularly watch near her home in the late 1960s, all 
but one had been dug out and destroyed by badger 
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baiters and diggers by 1973. So Grandma joined a 
growing campaign to call for legal protection for these 
persecuted animals – she successfully lobbied the 
Women’s Institute to pass a moment calling for legal 
protection – and in 1973 she and others, most notably 
the famous badger author and biologist Ernest Neal, 
were successful. The badger became the first British 
land mammal to be specifically protected in law.

The new coalition government announced plans to cull 
badgers to combat the disease of bovine TB in cattle. 
I wondered what Grandma, who had campaigned so 
hard for government-sanctioned protection, would 
make of this move by the government to kill badgers. I 
began researching the history of humans and badgers 
in Britain, and I also set out to see badgers properly in 
the wild. This research became my book, Badgerlands.

I can sum up the history of humans and badgers in one 
word: persecution. The verb, “to badger”, comes from 
our relentless pursuit of this animal. One of the finest 
pieces of writing about the badger comes from the 
Northamptonshire peasant-poet, John Clare. In what 
is perhaps the first sympathetic piece of writing about 
a badger, Clare describes how a whole village set out 
in pursuit of a badger, and what a tough adversary this 
badger proved. Finally, the badger is vanquished:

He falls as dead and kicked by boys and men

Then starts and grins and drives the crowd again

Till kicked and torn and beaten out he lies

And leaves his hold and crackles groans and dies

From reading about the badger’s persecution, I’ve 
developed a theory about why it has been so relentless. 
Animals that were hunted by the ruling classes 
developed a certain prestige. They also benefited from 
rules to protect them, and the desire to maintain a 
good supply of them. Foxes were virtually farmed to 
ensure plentiful supplies for red-jacketed huntsmen. 
Severe penalties would be meted out to any country 
person taking a deer, for instance, without permission. 
But digging a badger from its sett was considered a 
back-breaking task ill-suited to a gentleman, and so the 
badger never became an “officially” hunted animal. 
Denied any rules, or a close season to protect its 
young, the badger was one animal which the working 
classes were free to pursue with impunity. Denied so 
much other sport, they took every advantage with the 
badger.

During the nineteenth and twentieth centuries, the 
“sport” of digging and “baiting” badgers – testing 
a dog’s strength against a badger – migrated from 
country into town, and today, bizarrely, there it 
persists. Badger baiting remains an illegal activity 
and is mostly concentrated around old mining 
communities in South Wales, South Yorkshire, the 
north-east and the Scottish borders. It seems odd to 
us that after spending all week down a mine, a miner 
might spend his Sunday digging out a badger, but this 
custom has been passed down – father to son – and 
endures today.

Our lack of knowledge about this elusive nocturnal 
animal persists into the present day. In 2012, the then 
Environment Secretary Owen Paterson told the House 
of Commons that we have to “bear down on wildlife”. 
He meant to say “bear down on the disease of bovine 
TB in wildlife” but I rather think this Freudian slip 
betrayed his true intentions. The question of the 
badger’s contribution to the disease of bovine TB in 
cattle frames our vexed and contradictory relationship 
with the badger today.

In 1908, however, centuries of persecution and 
ignorance were dramatically reversed. The Edwardian 
period was an era of great transformation in society. 

In 1908, Baden Powell formed the boy scouts. The first 
Model T Ford was made. London hosted the Olympics 
and the Secretary of the Bank of England quit his job 
to devote his life to writing.

This was the key event in our changing relationship 
with the badger. That Secretary was Kenneth Grahame, 
and in 1908 his classic children’s book, The Wind in 
the Willows, was published.

The idea of the badger as a hero for children was born. 
Badger, in Grahame’s Wind in the Willows, is the 
moral core of the book. Badger is a leader of animals 
and men, the fighter of the good fight against the evil 
weasels and the decadent toad. His home is every 
child’s fantasy of warmth and safety.

What’s interesting is that a few years after Grahame’s 
Badger, the then superstar of children’s literature 
Beatrix Potter published a very different view of the 
badger. In the Tale of Mr Tod, Tommy Brock is the real 
villain: “He ate wasp nests, frogs and worms, and 
waddled about by moonlight, digging things up. His 
clothes were very dirty; and as he slept in the day-
time, he always went to bed in his boots.”
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Tommy Brock actually outwits the fox, Mr Tod: he’s 
duplicitous, cunning and thoroughly unpleasant. But 
this vision of the badger never caught on in children’s 
literature or wider culture. Instead, it was Kenneth 
Grahame’s vision of the badger which triumphed. 
Ever since The Wind in the Willows, children’s 
literature and TV has spawned a succession of worthy, 
upstanding badgers – Bill Badger in the cartoon strips, 
BB’s Mr Brock the Badger, Policeman Badger in road-
safety promotions, and many other fictional badgers. 
In contrast, Beatrix Potter’s badger is not actually very 
accurate. Badgers are not predators. They are not 
cunning like foxes. In fact, scientists say they are in 
a “primitive stage of sociality”, which is the scientists 
way of saying they are a bit thick.

Ever since Grahame, for better or for worse, large 
swaths of British society have been brought up to 
admire badgers. We have some of the most extreme 
badger persecution in the world and we also have 
some of the most extreme badger passion in the world.

We have an extremely sentimental and caring attitude 
to this animal we have persecuted more than any other. 
Britain is a nation of great amateur nature lovers, and 
also the birthplace of animal welfare. 

During my tour of a parallel world I came to see as 
Badgerland, which unfolds beyond the trundle of 
conventional life, I spent time with people who love 
badgers – people who feed “their” badgers at their 
patio doors each night, or do a weekly shop at Tesco’s 
(that place again) just for their badgers. I watched 
badgers being nursed back to health at rescue centres 
and helped trap wild badgers and inject them against 
bovine TB, an arduous task now undertaken by 
numerous volunteers, badger groups and Wildlife 
Trusts across western England. I also spent time with 
people with rational cause to hate badgers: farmers, 
whose cattle have been struck down with bovine TB. 
All mainstream scientists currently agree that while 
bovine TB originated in cattle, after cows spread it 
to badgers, these animals now pass it back to cows. 
Badgers are a source of infection and many farmers, 
vets and policymakers in government believe that 
their rising numbers should be controlled to reduce 
the disease of bovine TB in cattle, which is still rising 
in England in 2017. 

As part of my explorations of Badgerland, I also tried 
stir-fried badger with hoisin sauce (I was curious to 
discover more about the strange subculture that 

is eating badger). There are recipes dating back to 
Medieval times, and smoked badger hams were sold 
rather like tapas in some pubs on Exmoor until the 
1973 law to protect badgers. And yet badger has never 
become a mainstream dish. Was this because of the 
taste or because there is a British taboo against eating 
badger, just as there is a taboo against eating horse, 
or robins for that matter. (There is a wonderful 19th 
century writer who, when confronted by the Italians’ 
fondness for consuming songbirds, declared: “Eat a 
robin? I would sooner eat a child.)

I travelled to Bournemouth by train to consume badger 
which had been obtained from the side of a road 
by a gentleman who loves nature and enjoys eating 
roadkill. If we must eat meat, what could be more 
ethical than the accidental by-product of a society in 
too much of a hurry? After I had finished my plate 
of stir-fried badger, I took the long train ride home 
again, during which the badger – how shall we say? 
– returned on me. I had my answer. The badger tastes 
disgusting. This, in all probability, is because, like 
us, it is an omnivore, and eats almost anything. If we 
farmed badgers and fed them only on corn, their flesh 
might be more palatable. When I started and when 
I finished my book about badgers, I was determined 
despite my Grandma’s stance to approach the issue of 
badgers and bovine TB openly and fairly. I spent a lot 
of time in farmers’ kitchens talking to them about the 
problems the disease causes them. Finally, in 2013, 
the government began a cull of badgers in parts of 
Somerset and Gloucestershire. 

That cull continues today and is one of the biggest 
wildlife controversies in Britain. It is controversial 
because while scientists who undertook a heroic 
scientific experiment to find out what impact culling 
badgers had on bovine TB in cattle found that culling 
reduced the rate of increase of the disease in a modest 
way (about 16% over a number of years), they also 
concluded that badger culling had “no meaningful 
role” in the control of bovine TB in cattle. The 
government ignored their judgement.

After the first year of the cull, an independent group of 
expert scientists was asked to judge the safety, efficacy 
and humaneness of the cull. They concluded it was 
safe – there was no risk to human life. But they also 
concluded it was not humane and nor was it efficient. 
The government wanted to ensure that no more than 
5% of badgers killed took more than five minutes to 
die. In fact, between 6.4% and 18% of badgers took 
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more than five minutes to die. Think about five minutes 
spent dying. It is quite a long time. On efficacy, the 
government wanted badger cullers to kill more than 
70% of the badger population in each cull zone to 
minimise the risk of “perturbation” – surviving badgers 
roaming more widely and spreading the disease even 
more. In fact, in the first year of the cull, no more 
than 39.1% of the badgers in the Gloucestershire 
zone were killed, and no more than 48.1% of badgers 
in the Somerset zone. It is surprisingly difficult to kill 
these elusive animals.

The government didn’t like these results and disbanded 
the independent expert group, In the first year of the 
badger cull, it cost more than £6,000 per badger killed. 
In contrast, wildlife charities are currently vaccinating 
badgers for less than £250 per animal. 

Today, in 2017, the cull is to be expanded even more. 
Perhaps the wildlife lovers have lost this particular 
battle but there is no sign of bovine TB falling in 
England. There are some hopeful signs however. 
There are no easy answers; bovine TB is a stubborn 
and secretive disease. There is no technofix, and no 
good vaccine for cattle just around the corner. But 
with more political will, and more financial support 
for farmers, vets and wildlife lovers who want to work 
together, we can find better ways to protect cattle from 
the disease, improve the detection of the disease in 
cattle, and vaccinate badgers to reduce the disease in 
wildlife. We can make this problem uncontroversial 
once again.

I don’t want to finish on this note, however, but rather 
dwell on the experience of being out at dusk in the 
English countryside. Watching badgers is perhaps the 
most marvellous piece of natural meditation on offer 
today. Dusk is a time when creatures of the night mix 
with creatures of the day; swifts are rapidly replaced 
by bats; owls emerge from the shadows, and the 
world slowly winds down, and wakes up. It’s the most 
relaxing and exhilarating experience and all the more 
powerful for the presence of this most maligned and 
magical of animals. 
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THE PEACH LECTURE
In association with the University of Leicester

PUTTING DESIGN INTO ITS 21ST CENTURY CONTEXT
21ST CENTURY CREATIVE PRACTICES

Professor Tom Inns
Director of Glasgow School of Art

Delivered on 27th March 2017

My academic career started in the world of industrial design, but in my current role as the Head of Glasgow 
School of Art, one of the UK’s independent art schools, my responsibilities and interests extend across design, 
innovation, architecture, art and the world of digital simulation & visualization. My day-time is spent lobbying, 
fundraising, recruiting and planning, each day usually concludes with what I describe as a ‘busy head’ and the 
pile of books and articles to read on my alma mater which grows ever higher by my bedside.

One book that has served my ‘busy head’ well over the 
last couple of months is Neil MacGregor’s History of 
the World in 100 Objects (MacGregor, 2010). This was 
written when Neil was Director of the British Museum 
in London to accompany his critically acclaimed BBC 
radio series. Neil systematically selected 100 objects 
from different points in time, chosen from the vast 
collections of the British Museum in London and for 
each object provided a short description explaining 
its historical and cultural significance. From these 
vignettes of material culture, one can piece together 
an extremely interesting history of the world, a history 
that really challenges pre-conceptions. The book has 
given my ‘busy head’ a chapter a night upon which 
to unwind, but interestingly it has also been useful in 
helping me reflect on my own journey through design 
over the past 25 years and design’s current journey in 
the 21st Century, let me share three observations.

Our local perspective on design, whether geographic 
(place or context based) or disciplinary is just one 
perspective. Our perspective will always be enriched 
by exploring the perspectives of others.

At many points in Neil’s book, objects are described 
from places that did not know the existence of each 
other, as different civilisations developed in different 
and as yet unconnected parts of the world often 
concurrently. Despite their isolation each society 
created objects to reflect religious, social or cultural 
need often mirroring the objects created elsewhere. 
Many of the civilisations referenced in the book were 

relatively short-lived and had no memory of what 
came before them and left scant records (other than 
objects) of their activity for the future. 

Strangely this really reminds me of my own journey 
through design. My interest in designing things began 
when I started working for Rolls-Royce in 1984 and 
studying Mechanical Engineering at the University of 
Bristol in 1985. I found myself in a design world full 
of design systems and there was much talk of design 
science. I knew there must be more to design. One 
day in 1986 I stumbled across a copy of Tjavle’s book, 
‘A Short Course in Industrial Design’ (Tjavle, 1979) 
in the University of Bristol library. It was like finding 
a washed-up artefact from a foreign land and was 
instrumental in taking me to study Industrial Design 
Engineering at the Royal College of Art (RCA) in 1988. 
My education at the RCA intrigued me, I loved the 
openness of the studio-based learning experience and 
the way the theoretical element suddenly became 
an in-depth exposure to design history and cultural 
movements. At this point I realised that the study of 
design sits in many parallel universes, not separated 
by geography but by tribe. One day in 1989 whilst 
studying at the RCA I was very fortunate to attend a 
lecture by Professor Bruce Archer, then retired and 67, 
who described his desire to see design possess shared 
knowledge and methods. His work fascinated me. For 
the very first time I saw a bridge between the design 
science of my engineering education and the world 
of the art school. Professor Archer had undertaken his 
ground-breaking work in the very department within 
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which I was studying, but all memory of his thinking 
had evaporated from the culture and the curriculum 
over a ten-year period. Since 1989 I have seen 
countless examples of the way design practices are 
investigated by different disciplines at different points 
in time and how few connections are made between 
the different bodies of knowledge. 

Between 2005 and 2010, I was seconded to the UK’s 
Arts & Humanities Research Council and Engineering 
& Physical Sciences Research Council, to take on 
the role of Programme Director of the two Research 
Councils’ “Designing for the 21st Century Research 
Programme”. This 5-year initiative supported over 40 
design research projects in universities across the UK, 
bringing together groups of researchers from design 
(in all its art school forms, product design through to 
fashion design), architecture, engineering, computer 
science with researchers from healthcare, life sciences, 
economics. This initiative explore research topics of 
mutual interest such as Design Against Crime, the 
Design of Healthcare Systems and the Design of 
School Buildings. I learnt a great deal about the huge 
benefits of looking at issues through the intellectual 
lenses of different disciplines. In all of this work, design 
had much to offer in helping facilitate the collective 
thinking of the interdisciplinary research groups, 
often by building representations and objects to help 
promote dialogue and capture knowledge. Insights 
from all the research projects were captured in two 
books (Inns, 2007) and (Inns, 2010). The experience 
of editing these books showed me how complicated 
it is to create understandable written descriptions of 
design research project activity, particularly as the 
writing styles of different disciplines are so varied. 
The design research community needs to continue to 
push the boundaries and find new ways to extend the 
way we can share design knowledge – perhaps more 
attention to the stories about the design processes 
associated with the objects of design would help 
fast-track this understanding even further particularly 
between design disciplines. 

There are things about being human that never 
change, but the context within which we live changes 
all the time. To be good at design we must be good 
at understanding what it is to be human and we must 
be good at very quickly understanding the contexts 
within which humans live and work. 

My next reflection from Neil’s book is about those for 
whom we are designing. The book begins in Olduvai 
Gorge, in Tanzania over 2,000,000 years ago. It 

describes the early humans who lived in the gorge 
and their hunter-gatherer lifestyle. Neil describes 
the first object, a hand-crafted chopping tool. As we 
move through the chapters we meet other human 
groups tribes and civilisations who have all created 
objects that fulfil a key role within their respective 
societies. One thing that struck me about the stories 
in the book was that there are clearly so many things 
about being human that never change; belief systems, 
religious conflict, love, jealousy, power, wealth, 
politics, economic and environmental catastrophes; 
indeed many of the political and geographic conflicts 
that confront us today find their roots in conflicts and 
tensions that emerged centuries ago, so although all 
the objects are so different they all are a response to a 
common set of human needs and desires.

This is a reminder for the designer for the key to design 
success regardless of what it is that is being designed. 
It is an understanding of the needs and motivations of 
the human user. It does surprise me how much we still 
brush over this basic driver of design success and to this 
day little is taught within design education about what 
it is to be human and how people humans interact. At 
the RCA, I encountered the world of ergonomics and 
spent time building persona. These approaches only 
scratched the surface of human motivations. When I 
graduated from the RCA I embarked on a illuminating 
series of design projects at the Design Research 
Centre, Brunel University, working with biologist 
and animal behaviourist, Professor Mike Baxter. We 
were interested to see what happened when the 
skills and mind-set of industrial design were applied 
to problems of animal welfare. Over a 36-month 
period we designed pig feeders, poultry transport 
systems, environmental enrichment for monkeys and 
seat belts & improved kennelling for dogs. This was 
an interesting exploration into animal-centred design 
working with a wide portfolio of non-verbal users, all 
driven by an ethological approach (ethology being the 
study of animal behaviour).

 Over the last 20 years it has been fascinating to see 
the emergence of new approaches to human-centred 
design culminating in increasingly widespread use 
of techniques such as design ethnography, which I 
was privileged to see first-hand at the University of 
Dundee. It was here that the world’s first MSc in Design 
Ethnography was developed under the leadership of 
Dr Catriona Macaulay between 2008 – 2014. One of 
the tenets of the programme was understanding that 
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human behaviour has many core principles which 
alter according to the context in which humans find 
themselves. The shifting contexts and their impacts 
on humans is fundamental to understanding effective 
design. Those contexts are probably shifting faster 
than ever, as the digital world impacts more on our 
lives. As demographics change and we see new global 
challenges emerge. We really need to place emphasis 
on the understanding of humans and particularly the 
interactions between humans if the design discipline 
is to keep up with our contemporary society.

Design is just one part of the solution. All too often 
our expectations are set too high and the subtle but 
significant traction approaches can bring have no 
impact. We must get much better at communicating 
the way design can help others solve problems. 

One thing that is very clear from the History of the 
World in 100 Objects is that humans are inherently 
creative. Every object in the book has an aesthetic, 
a cultural connection and a role or function within 
the society in which it was made. We don’t know 
who made most of the objects, interestingly the word 
designer appears very late on in the book. As the 
book progresses the world becomes more complex 
and the design and creative element of each object in 
many ways combines a smaller part of the embodied 
knowledge of each object. 

After spending time working on products for animal 
welfare I embarked on my PhD (Inns, 1998). I had 
become interested in the challenges of designing 
products in a business context, some of the products 
from the animal design series had made it through to 
the market place, while others were not successful. 
Between 1992 and 1997 I worked with five companies 
through the then Teaching Company Scheme, (now 
called Knowledge Transfer Partnerships in the UK) 
and explored what happened in each company when 
it employed an industrial designer for the very first 
time. At the outset I hoped to prove that employing 
an industrial designer would have a positive impact 
on the economic performance of each company. 
I quickly discovered that establishing such a causal 
relationship between design and the financial bottom-
line of a business was very complicate. Even the 
simplest product is the synthesis of knowledge from 
throughout the organisation. What was possible 
within my PhD thesis was to establish the impact 
of design enhancement on established drivers of 

product development success. New approaches to 
visualisation and design thinking have an impact 
on a company’s ability to think strategically and 
communicate to customers those activities that make 
products more successful. For me the message was 
that creativity is everywhere. The companies within 
which I was working had creative people with ideas 
and they introduced design approaches which brought 
new connections to the businesses 

In summary what can we deduce about design in 
the 21st century? The world has changed since the 
1990s since I undertook my investigation of design in 
companies. Business models and value chains have 
evolved in design and have moved away from the 
physical product and is now more about the service 
or experience associated with a product. As this 
transition has taken place in the world of commerce, 
the public have begun to express a great deal of interest 
in design. At the Glasgow School of Art we are in the 
process of launching a new academic school, the 
Innovation School, specifically focused on bringing 
new approaches to teams working on challenges 
in both the private and public sector. When we talk 
about the significance of design we must remember 
that it is just one part of the solution and only works 
in collaboration with others. To be a successful 
collaborator one has to see the same issues from 
many different perspectives. Designers need to have 
an in-depth understanding of how humans interact 
and work together. Their ability to test options and to 
be alive to possible complications must recognise the 
changing needs of society in the 21st century.
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THE PRESIDENT’S ANNUAL REPORT
Delivered on 24th April 2017

I am pleased to present my report as President of the Lit and Phil for 2016-17. 

The provision of an excellent programme of evening lectures for our membership and visitors is central to the 
Lit and Phil’s long-standing ambition to bring the newest, cutting-edge, research in the arts, humanities, social 
sciences and sciences to Leicester and Leicestershire. Our 2016-17 programme has maintained this tradition 
with outstanding speakers on a broad range of topics.

Dr Susan Cartwright of the University of Sheffield, 
opened the series with a dazzling lecture on neutrinos 
and the universe; Dr Nick Lane of UCL delved into the 
problematic and endlessly fascinating ‘origins of Life’; 
and the journalist and author, Patrick Barkham, shared 
with us how current research casts the badger as ‘hero 
or villain’. In a wonderfully wide-ranging and topical 
presentation Professor Paul Cartledge of Cambridge 
University revealed ten things that we really needed to 
know about democracy in Ancient Greece. Lady Selina 
Hastings, the biographer of Somerset Maugham, gave 
us an insight into the author’s secret life ‘under cover’ 
demonstrating how this is nuanced in his writings 
as well as his public and private life. Marking the 
400th anniversary of Shakespeare’s death, Professor 
Nigel Wood of Loughborough University, considered 
the consequences of Shakespeare being considered 
initially as dramatist connecting with poetic form 
rather than just with poetry. Professor Mark Jobling of 
Leicester University shared with us the ways in which 
sex and surnames construct a history of Britain.  To 
mark the designation of 2017 as the year of UK-India 
culture, Professor Deborah Swallow, Director of the 
Courtauld Institute, considered how historic and 
contemporary dilemmas and opportunities affected 
the ways in which the arts of South Asia are collected 
and displayed in museums in the UK and in South 
Asia.  The Peach Lecture, presented at the University 
of Leicester, was given by Professor Tom Inns, Director 
of Glasgow School of Art, who shared his insights 
into twentieth-century creative practices. I would 
like to thank Vice President Michael Taylor for all his 
efforts in arranging the lecture and it was particularly 
pleasing that several members of the Peach family 
attended both the lecture and the reception that 
followed. Two of our lectures related directly to 
distinctive projects supported by the Lit and Phil: Paul 
Denton from the Schools Seismology project of the 

British Geological Survey spoke on ‘Ground-shaking 
education: using signals to educate and inspire’, 
exploring the history of the seismograph, linked to the 
Society’s project supported by the Bennett fund. The 
focus of the Lit and Phil’s other major project, HLF-
funded Rugby World Cup Exhibition, was taken up 
by Professor Tony Collins of De Montfort University 
who explored the rich traditions of rugby union in the 
East Midlands. Both of these projects fulfil the Lit and 
Phil’s long-standing objective to engage directly with 
communities in Leicestershire. 

The Annual Transactions of the Society will have 
summaries of the 2016-17 Lectures and is published 
on line and in hard copy.

The Society’s 2017 Schools’ lecture on the Holocaust 
was delivered by Chris Szejnemann, Professor of 
Modern History at Loughborough University. The 
event took place on 6th February at South Wigston 
High School when c.200 pupils from Lancaster Boys, 
Martin High School, Anstey, Wigston Academy and 
South Wigston High School participated. Anne Fuchs, 
Hilary Lewis and I also attended and we can report 
on the keen response of the students to the lecture 
as shown in the question and answer session that 
followed. I can also report that Susan Webb, Head of 
the host School is keen to engage with the Lit and Phil 
to stage similar events, and we look forward to being 
able develop this further.

As part of its engagement with Higher Education 
the Society continues to make small grants to 
aid postgraduate research and awards prizes to 
undergraduate finalists in English from our three 
universities. Details of these are reported in the 
Transactions annually.

The annual programme of lectures would not be 
possible without the invaluable support of a variety 
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of institutions and individuals and we are indebted 
to our sponsors: The Geology and Natural History 
Sections of the Society that have their own distinctive 
programmes of events, continue to give much-valued 
support. From the region lectures are sponsored 
by Leicester Mercury, and our three universities: 
De Montfort, Leicester and Loughborough, and 
nationally, by the Royal Society of Chemistry and 
the British Science Association. I would like to take 
this opportunity to formally acknowledge how much 
we value their continuing sanction of our lecture 
programme and their financial support.

In order that we continue to fulfil our aims, it is 
crucial that we continue to communicate effectively 
with our members and more widely. I would like to 
take this opportunity to thank our publicity officers 
Diane Thurston and Anne Fuchs for their great efforts 
to ensure this happens, and Craig Vear as our website 
editor. The large numbers attending the lectures are 
testimony to their success. Because this area is so 
crucial for our continuing effectiveness I am pleased to 
announce that the Lit and Phil Council has established 
a sub-committee, chaired by Prof John Fothergill, to 
ensure that our website and social media platforms 
are current and dynamic, continuing to reach the 
widest possible audiences. 

The Society is so successful because of our terrific 
membership profile along with those individuals 
who give so much time and effort to ensuring that it 
runs smoothly and efficiently. I would like to thank 
all the members of the Council for their invaluable 
input and support over the last year. I have already 
mentioned the significant input of Anne, Diana and 
Craig and there are others. Hilary and Geoffrey Lewis 
our Honorary Programme Secretaries, continue, 
miraculously, to ensure every year an outstanding 
programme of speakers. Our Honorary Secretary 
John Heard has made a major contribution to the 
smooth running of the Society as has our Honorary 
Treasurer, Michael Kirk, who year-on-year keeps our 
finances in immaculate order. My Vice-President Joan 
Beeson, who with David Beeson are our Membership 
Secretaries, continue to give unfailing and invaluable 
support. Sociability continues to be a key element 
in our evening meetings and our thanks go to those 
members of the Society who have generously ensured 
that refreshments are available after the lectures so 
that attendees can interact with the speakers.  

A major ‘thank you’ goes to our colleagues from the 
Museum and Art Gallery who are here to welcome 
us so warmly, ensure that the events run smoothly by 
making sure that the lectures, the questions and answer 
sessions are all audible, and that we leave in good 
order. Members should note that The Museum and 
Art Gallery will be celebrating its 168th anniversary 
with the twentieth anniversary of Leicester Museums 
Services, on Saturday 17 June. 

It has been a great honour and, at the same time, 
enormously enjoyable to be President of the Society. 
I am very pleased to be able to announce that the 
Council and Nominations Committee have decided 
that Sir Kent Woods will be the incoming President 
for 2017-18.
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GEOLOGY SECTION ANNUAL REPORT 2016-2017
Chairman’s Report 2016-2017

Annual General Meeting March 29th 2017

Dr Mark Evans

Officers and Committee 2016-2017
Life President:  Dr Trevor Ford OBE
Life Vice President:  Dr Roy Clements
Joint Acting Chairs:  Dr Mark Evans and 
 Roger Latham
Vice Chairman:  Dr Albert Benghiat
Secretary:  Fiona Barnaby
Treasurer:  Roger Latham
Winter Programme 
Secretary:  Dr Mark Evans
Field Secretary:  Robert Tripp
“Charnia” Editor:  John Martin
Publicity Officer:  Dr Albert Benghiat
Webmaster:  Rob Tripp
Student Representative:  Saskia Edwards
Committee:  Gillian Graham, Dr Tom 
 Harvey, Dr Joanne E. Norris
Co-opted:  Dennis Gamble

The Section has had another successful year with a 
range of summer field meetings and winter lectures, 
although tempered by the loss of two notable 
members; more on this below.

Our Summer Field Programme started in April with 
a visit to the mineral collections of Oxford University 
Museum of Natural History, hosted by Dr Monica Price. 
Several visits were made to different ironstone quarries 
to compare and contrast the geology, although Creeton 
Quarry, a new locality for the Section, was notable 
more for the dark grey, unweathered Lincolnshire 
Limestone at the bottom of the succession. We made 
a welcome return to Blockley Quarry, and Dr Simon 
Drake led the weekend excursion and a follow-up visit 
to the laboratories of Birkbeck College, University of 
London. My thanks to Field Secretary Rob Tripp for 
organising the programme.

The Winter Lecture Programme comprised 12 
Wednesday night meetings with an average 
attendance of 40, which is lower than last year. Our 

highest audience was 58 for Erwan Le Ber’s talk on 
“High impact drilling”, with attendances of only 22 
and 20 for the Christmas and Members’ Evenings 
respectively. The latter saw talks from Roger Latham 
and Bruce Smith with specimen displays courtesy of 
Dennis Gamble. The joint lecture with the Parent Body 
was given by Paul Denton of the British Geological 
Survey on the Schools’ Seismology Project and was 
attended by 116. This involved a demonstration of 
resonant frequency using dolly mixtures and skewers 
and also described the involvement of the Society in 
funding seismographs at museums in Leicester and 
Oakham.

We went off-planet for our annual Saturday Seminar 
this, exploring the geology of other bodies in the 
Solar System. The attendance, at 46 delegates with 
6 speakers, was down this year, but those who did 
make it were treated to some thoroughly fascinating 
and entertaining talks. Several included results that 
had just been beamed back thousands of miles from 
probes and landers. We made the decision not to 
provide lunch as an option, as the value for money 
in recent years had not seemed to be what it once 
was. The arrangement was a success, so we will be 
repeating this in future years. My thanks go to my co-
convenors Tom Harvey, Albert Benghiat, John Martin 
and Roger Latham, while Dennis Gamble organised 
the reception.

Our membership numbers were similar to last year. 
However, we have lost two stalwarts of the Section: 
our Life President Dr Trevor Ford OBE in February 
and Dr Peter Long in March. Although Peter Long’s 
academic career had been as lecturer in Botany and 
Microbiology at the University of Leicester, he was 
keenly interested in all branches of Natural Science, 
and was an acknowledged expert on the fossil of the 
Crag deposits of his native East Anglia. Trevor Ford 
needs little introduction in the pages of the Society’s 
Transactions, which he edited from 1986 to 2000.

We usually thought of Dr Trevor Ford as the elder 
statesman of the Geology Section, but he was also the 
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new boy once. I went back through the Transactions to 
see what I could find of his early involvement. Trevor 
arrived in Leicester in 1952 as an Assistant Lecturer at 
University College, Leicester, (later the University of 
Leicester following the granting of its Royal Charter in 
1957). He was immediately involved with the Section, 
giving a talk on December 1st 1952 on speleology with 
reference to North Derbyshire – what else! The Section 
held a symposium on the theory of Continental Drift 
in February 1953, and Trevor summed up the feel of 
the meeting that much of the evidence seems to point 
against the theory of Continental Drift, but in spite of 
that he believed in it. He joined the Committee for the 
1953-54 session when the Section comprised just 22 
paid up members. He gave a talk in February 1954 on 
“Geology of north-west Yorkshire” and was Secretary 
for 1954-56. An exhibition with lectures was held to 
mark the establishment of an independent Department 
of Geology at University College in October 1954, 
with lectures by J.H.McD. (Mac) Whitaker on “The 
First Three Years of the Department” and by Trevor 
on “Derbyshire Ornamental Stones”, no doubt 
featuring his favourite Blue John. 1956 saw Trevor’s 
first article for the Transactions on “The Evolution of 
the Atmosphere” following discussions at a Section 
meeting, and he was elected Chairman of the Section 
in 1956, just 4 years into his Leicester career. 30 
years later he was elected President of the Society in 
1982, giving his Presidential Address on “Down to the 
Basement”. He admitted that the tile gave him five 
different topics to choose from. In the end he opted 
to give a pre-Mesozoic tour of the palaeogeography 
of Leicestershire, inviting his audience to join him in 
taking the geological lid off the county.

Following on from the final paragraph of last year’s 
Chairman’s report, I write this as Joint Acting Chair of 
the Geology Section; several committee members have 
doubled up on roles this past year, myself included. I 
would like to thank the committee for their continued 
assistance in the running of the Section. Roger Latham 
took up the role of Joint Acting Chair in addition to 
Treasurer, Fiona Barnaby has continued as Secretary 
and Dennis Gamble has taken on the unenviable role 
of taking the minutes. Rob Tripp and John Martin have 
provided the editorship of our “Charnia” website and 
newsletter respectively. This year our website had to be 
relocated to a different provider and then completely 
rebuilt - a most onerous task!

Geology Section Programme 2016-2017

Summer Programme 2016

Saturday April 9th
Oxford University Museum of Natural History 
Host: Dr Monica Price 

Saturday April 23rd
Pitsford Quarry, Northants

Saturday May 7th
Brymbo, Wrexham Museum, and Llandovery 
Panorama
Leader: Peter Appleton

Saturday June 4th
Blockley Quarry, Gloucestershire
Leader: Dr Mike Howe

Sunday July 3rd
Bradgate Park, Leicestershire
Leaders: Lynden Cooper, Dr Richard Thomas and 
Dr Mike Howe

Weekend Excursion, July 8th-10th
Coniston area, Cumbria
Leader Dr Simon Drake

Saturday August 6th
Creeton Quarry, Lincolnshire

Saturday September 3rd
Great Tew Quarry, Oxfordshire

Saturday October 1st
Birkbeck College (joint meeting with Open 
University Geological Society)
Host: Dr Simon Drake

Winter Programme 2016-2017
All held at 7.30pm in Lecture Theatre 3, Ken Edwards 
Building, University of Leicester, except where stated.

2016

Wednesday October 5th
Dr James Neenan (University of Oxford). The 
Evolution of Placodont Marine Reptiles from the 
Triassic of Europe and China.
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Wednesday October 19th
Dr Juan Carlos Berrio (University of Leicester). 
Evolution of Neotropical flora during the 
Neogene and Quaternary periods.

Wednesday November 2nd
Prof Mike Stephenson (British Geological Survey). 
1769 all over again? Energy resources in the 
developing world, how we’ll never get to a two 
degree world, and what we should do about it.

Wednesday November 16th
Dr Carys Bennett (University of Leicester). 
Habitats and environments of the early 
Carboniferous tetrapod world.

Wednesday November 30th
Dr Xiaoya Ma (Natural History Museum, London). 
Theme: Cambrian lobopods/arthropods and 
exceptional preservation.

Wednesday December 14th
Christmas Meeting, New Walk Museum, Leicester.

2017

Monday January 9th
Parent Body Lecture, New Walk Museum, 
Leicester
Paul Denton (British Geological Survey). Ground-
shaking education: using seismic signals to 
educate and inspire.

Wednesday January 18th: Lecture Theatre 2, Ken 
Edwards Building

Dr Alex Liu (University of Cambridge). Decoding 
the fossil record of early animal evolution.

Wednesday February 1st
Dr Gawen Jenkin (University of Leicester). Can 
we get metals out of the ground in a “green” 
sustainable way?

Wednesday February 15th
Members’ Evening, New Walk Museum, Leicester.

Wednesday March 1st
Dr Erwan Le Ber (University of Leicester). High 
impact drilling: Chicxulub and its peak ring.

Saturday March 11th
Annual Saturday Seminar, University of Leicester.
To Boldly Hammer: Geology of the Planets.

Wednesday March 15th
Prof Jane Evans (British Geological Survey). 
RICHARD III- analysing the skeleton of a King.

Wednesday March 29th
Annual General Meeting
Dr Albert Benghiat (Vice Chairman, Geology 
Section, LLPS). Promoting geotourism in the Peak 
District.
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NATURAL HISTORY SECTION
Annual Report 2016

Officers
President: Miss. J.E. Dawson, MA, AMA

Chairmen: Mr. I. Pedley and Mr. J.T. Tinning

Treasurer: Mr. P. Thompson

Secretary: Mrs. R. Hayes

Minutes Secretary: Mrs. H. Graves

Newsletter Editor: Mrs P. Khodabakhsh

Programme Sec.:  Miss. J. E. Dawson

Librarian: Miss. A. Pinnock

Committee: Mrs. J. Harris

 Mrs. S. Downs

 Mr. R. Graves

 Mr. R. Parry

The AGM was held at New Walk Museum on March 
16th. It was noted that there had been a slight increase 
in subscriptions this year. it was also noted that 
outgoings had increased;- lecturers’ fees/expenses had 
risen as expected, printing costs had seen a marginal 
increase and postage costs had been high. However 
it was felt that at this point there was no need to raise 
subscriptions.

Jan Dawson agreed to continue as President of the 
Section and was thanked by Ivan for her sterling work 
in continuing to produce such wonderful summer and 
winter programmes that have delighted our members. 
Jan felt it was time to step down from her role as 
Summer Programme co-ordinator and Hazel and 
Richard Graves agreed to undertake this. Ivan Pedley 
and John Tinning agreed to continue with sharing 
the Chairman’s duties but felt that there should 
be a change of chairperson in the coming year. All 
other officers agreed to remain in post. Thanks were 
given to Pouran Khodabakhsh for her hard work in 
continuing to create an interesting and informative 
Newsletter. Hazel Graves has agreed to act as our 
representative on the Parent Body Council. The officers 
and committee were thanked for their hard work over 
the year. Ann Pinnock was thanked for continuing to 
provide refreshments at Winter meetings.

The Spring Committee meeting was held on 24th 
March. The main item for discussion was the Winter 
programme. A wide range of speakers and topics 
was discussed. It was agreed that we should allocate 
an increased budget to Jan to cover the increased 
costs charged by visiting speakers. Time was spent 
in discussing the new format of the Newsletter and 
everyone agreed that it was a huge step forward, but 
very dependent on members’ contributions. 

The Autumn Committee meeting was held on 10th 
November. The Treasurer suggested that subscriptions 
should be raised but, after discussion, it was 
unanimously agreed to defer this for a year. The 
charge for visitors to Winter meetings would be raised 
to £2. The main item for discussion was the Summer 
programme. Due to personal circumstances Hazel 
and Richard Graves were unable to fulfil the role of 
Summer Programme coordinators. It was decided to 
work together and create a slightly reduced programme 
as at the height of summer attendances could be low. 
A variety of venues and leaders was suggested. 

Winter meetings were held at fortnightly intervals to 
hear the following speakers.

The average attendance was 34 members and 3 
guests, with a number of new members joining the 
section.

January 6th 
 “Naturespot – recording the wildlife of Leics. and 
Rutland.” 
David Nicholls

January 20th 
“Dreams for Dinner – a natural history of the 
Solanaceae.” 
Dr. Sandy Knapp

January 25th 
“Bird Migration.” 
Prof. Ian Newton FRS, Chairman, British Trust for 
Ornithology
Joint Meeting with the Parent Body
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February 3rd 
“30 Years of Bat Research in Leics and Rutland.” 
Jenny Harris, LRWT

February 17th 
“The Wildlife of Rivers – source to sea.”
Jack Perks

March 2nd

“Why South America is so good for Birds.”
Mike Webster

The Summer Programme of Summer field meetings 
was as follows :-

April 17th

Burley Wood, Rutland -
Phil Rudkin, Rutland Nat. Hist. Society

May 7th

Watermead Country Park
Dale Osborne, Head Ranger

May 14th

Wymondham Rough 
Jenny Harris, LRWT 

May 28th

Cloud Wood 
 Jan Dawson

June 11th

Sandhills Lodge , Ulverscroft 
Hazel Graves

June 25th

Barnack Hills and Holes
Chris Gardiner, Natural England

July 13th

All Saints Church, Braunston in Rutland
Ivan Pedley

July 31st

Bagworth Heath Country Park
Steve Woodward and Helen Ikin

August 13th

Stanford reservoir
Peter Thompson

Sept. 3rd

Eyebrook Reservoir
van Pedley

Sept. 18th

Charnwood Lodge
Russell Parry

October 2nd

The Outwoods – Fungus Foray
Richard Iliffe, Chairman LFSG

Winter meetings began on October 12th with 
a Members’ Exhibition & Photography Evening 
followed by:-

October 26th

“Life as a Zoo Vet.”
Vicky Strong, MRCVS, Twycross Zoo

November 9th

“The New Field Guide to British Bees.”
Steven Falk, the author.
Joint meeting with the Leics. Entomological 
Society

November 23rd

“Conserving our Woodlands.”
Andy Lear, LRWT
Fortyfourth Sowter Memorial Lecture

December 7th

“Thornton, my Local Patch.”
Andy Smith, birder and ringer
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58TH ANNUAL BENNETT LECTURE

PLATE TECTONICS IN ACTION: EARTHQUAKES, 
TSUNAMIS AND THE GEOLOGY OF JAPAN

Professor Simon Wallis
 Nagoya University, Japan

Delivered on 13th March 2017 in Bennett Lecture Theatre No 1 University of Leicester

Many commentators like to compare the cultures of UK and Japan: close knit communities with unwritten 
social rules; island countries physically close to neighbouring continents, but sometimes having a difficult 
relationship with them. Despite these social similarities, the two countries lie in two geologically distinct parts 
of the globe. Japan is seismically and volcanically very active but in the UK earthquakes are weak and rare and 
active volcanoes completely absent. These geological differences are clearly reflected in the geomorphology: 
around UK the seas are flat and shallow—on average, something less than 100 m—whereas sea floor around 
Japan is rugged and deep. The deepest places form ocean trenches that locally reach 10 km below the sea 
surface: deeper than Mt Qomolongma ( Mt Everest), is high (e.g. Taira et al. 2016)

The steep rugged morphology of the ocean floor is 
mirrored by the steep slopes and high peaks seen 
on land. The result is that nearly all the 100 million 
people of Japan live on the coastal plains and with the 
exceptions of Kyoto and Sapporo, all major cities of 
Japan are also sea ports. The deep-sea trenches around 
Japan are located close to the continental margins 
and correspond closely to the known boundaries of 
independently moving tectonic plates (e.g. Taira et al. 
2016). The most prominent trenches are where the 
Pacific and Philippine Sea Plates both dive down back 
into the earth beneath the Japanese archipelago. There 
is also a plate boundary that cuts right through central 
Japan. A vertical profile through Japan would show a 
quadruple decker plate sandwich—almost unique in 
the world.

Plate movements at centimeters per year acting over 
geological time scales of millions of years produce 
large displacements. A clear example can be seen in 
central Japan where an old volcano has been sliced 
in two by a fault and turned on its side. The upper 
side has been removed by erosion exposing the 
insides of the volcano including the old crater and 
the underlying magma body that was originally 10 km 
below the surface. Just by walking along a mountain 
ridge, we can take a walk from the top of a volcano 
to what used to be 10 km below the surface within a 
magma chamber (e.g. Harayama et al. 2003) 

Phenomena such as turning volcanoes on their side, 
requires hundreds of thousands to millions of years. 
However, the earth is in constant internal motion and 
in Japan the result of this shorter time scale movement 
is commonly felt with the shuddering of earthquakes.

In Japanese tradition earthquakes are thought to be 
caused by catfish—very large catfish. Catfish spend 
a lot of time in the mud and the earthquake catfish 
was supposed to have its head buried in the mud 
around Tokyo bay. When it wriggled and squirmed, 
the result was an earthquake. With great application 
by friendly spirits, the catfish can be pinned down and 
all is safe, but sometimes, when the spirits are busy 
or not attended to properly, the fish breaks free and 
destruction arrives. Two suitably large stones located 
in Shinto shrines at distant parts of Japan are supposed 
to rest on the head and tail of the catfish. 

Now we know that it is not catfish but sliding on faults 
that causes earthquakes. A famous example on land is 
the Neodani fault. Movement on this fault caused the 
1891 magnitude 8.0 Nobi earthquake. The total slip 
along the fault was about 8 m and is clearly seen in 
contemporary photos that show an offset road with a 
prominent fault scarp exposed (e.g. Koto 1893). The 
Nobi earthquake is important not only in Japan but 
also in the history of the study of earthquakes: this 
was one of the first examples where earthquakes were 
identified as being caused by movements on faults. 
Bunjiro Koto was one of the very earliest Japanese 
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geologists, and recognized the link between the 
Neodani Fault (the great fault of Neo) and the Nobi 
earthquake. A quote from Koto (1893) gives the flavour 
of the debate about the origin of earthquakes.

The sudden elevations, depressions, or lateral shiftings 
of large tracts of country which take place at the time 
of destructive earthquakes are usually considered as 
the effects rather than the cause of subterranean 
commotions; but in my opinion, it can be confidently 
asserted that the sudden formation of the ‘great fault 
of Neo’ was the actual cause of the great earthquake 
of the 28th of October, 1891 […].

 Plate boundaries are the sites of the largest earthquakes, 
because the fault can move a large distance and over 
a large area. These can have devastating effects. In 
March 2011, a magnitude 9.0–9.1 (Mw) earthquake 
occurred on the northeast coast of Japan. This is the 
largest earthquake ever to be recorded in Japan and 
the fourth largest anywhere in the world. The Japanese 
distinguishes between earthquakes, or jishin (地震), 
and earthquake damage to life and property, or shinsai 
(震災). Earthquakes are given names according to their 
locations, e.g. The 2011 off the Pacific coast of Tohoku 
Earthquake. Shinsai is more widespread and given 
a more general name. The massive shinsai of 2011 
has several names but it is often simply called 3.11, 
representing the 11th March when the earthquake 
happened. This seems apt: a date to be remembered, 
a date to pause and think, to remember those who lost 
their lives and livelihoods and to reflect on lessons to 
be learnt both for individuals and society at large. 

In the affected areas, the amount of destruction is 
quite appalling. 20,000 dead or missing, 300 billion 
yen of economic damage, a level 7 nuclear disaster, 
and lifelines of water (summary of sources in Wallis et 
al. 2017), power and transport largely cut off for many 
millions of people in cold winter weather. These types 
of challenges are normally only faced by communities 
during all-out war. The ever-present threat of natural 
disasters is surely part of the reason for a strong sense 
of society in Japan. It may be your neighbour this time 
that needs your help, but next time it maybe you or 
your family.

The initial cause of the 3.11 shinsai was the jishin or 
earthquake. The fault slip associated with the very 
destructive Nobi earthquake was 8 m. This is certainly 
a long way for rocks to move suddenly over a large 
area and reflects the giant forces at work. For 3.11 

the fault slip was at least 56 m (Simons et al. 2011)! 
This is the largest slip ever witnessed and before 3.11 
was not generally thought likely. The length of the 
slip zone was about 500 km making a huge slip area 
(Fig. 1). The shaking was very great, but as those of us 
who watched the television at the time will remember 
all too clearly, this was not the deadliest aspect of 
this event. The main damage was done by another 
aspect of ocean trench earthquakes caused by vertical 
movements.

Fig. 1. Outline map of the Japanese Islands showing the 
plate boundaries and the main slip regions for the 1707 Hoei 
earthquake in SW Japan and the 2011 Tohoku Earthquake. 

Tsunami is a Japanese word that has found its way into 
many other languages. The characters for tsunami, 津 
and 波both have the water radical to the left. The first 
character, tsu, means harbor and the second, name, 
means wave. As plates converge, the overlying plate 
deforms elastically like a spring. Rocks are hard and 
inflexible, but if pressed hard enough they deform 
elastically by a percent or so. This may appear not 
much, but if this is over a few kilometers distance 
then when the forces are released the rocks can spring 
back several tens of meters. When this springing back 
occurs at ocean trench plate boundaries, then some 
of the rock pushes up and some sinks down creating 
a tsunami wave in the sea water above. The wave may 
start off a few meters high, but as the water approaches 
land the lower parts of the water column slow and the 
height of the wave increases. The height of the final 
wave that reaches land will also depend on the local 
geography. Parts of the NE Japan coastline have deep 
narrow inlets. These act to concentrate the tsunami 
water flow and the heads of the inlet, a common site 
for towns, bear the full brunt of the destruction.
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At the time of the 3.11 earthquake there were several 
metres (maximum of around 7 metres) of vertical 
upward movement close to the trench and a sinking 
of around 4 metres closer to the coast. Together 
these caused large volumes of water to be displaced 
vertically. One of the areas strongly affected was the 
Fukushima shoreline including the Fukushima dai 
ichi nuclear power plant where a 13 metre tsunami 
easily breached the 10 metre seawall defences. It is 
not so widely known, but there is a second nuclear 
power plant, the Onagawa plant, which is closer to 
the earthquake epicenter than Fukushima dai ichi. 
However, the Onagawa plant only suffered minor 
earthquake damage and was not inundated by the 
tsunami. Ironically, the Onagawa nuclear power 
station was used as a shelter for a while after the 
disaster because it was one of the most secure places 
in the area. The Onagawa plant was better prepared 
for a tsunami including a 15 m-high sea wall. This was 
largely thanks to the efforts of one man in the planning 
committee, Yanosuke Hirai (e.g. Wallis et al. 2017). 

Hirai was aware of the historical records of major 
tsunamis that had affected NE Japan in the past, 
including one devastating event in 869 AD, the Jogan 
earthquake and tsunami. There are ancient records of 
boats being carried above a shrine which still exists 
today and lies at a height of 10m. Although such 
records may not be always reliable, Hirai insisted on 
a sea wall sufficient to deal with a similar event. In 
the end the battle between Hirai’s focus on safety and 
the pressures to trim costs resulted in a sea wall 14.8 
m high. The 3.11 tsunami that reached Onagawa was 
13m high. In addition, there was 1 m of subsidence as 
a result of the earthquake. It was a close call, but thanks 
to Hirai, there is no doubt that many lives were saved 
and many livelihoods protected. Japan was also saved 
from having to deal with multiple nuclear disasters at 
the same time. Hirai died in 1986 and never saw how 
his foresight came to the aid of so many, but he is one 
of the unsung heroes of 3.11. 

The shape of the ocean around Japan is closely 
surveyed and with fluid dynamic models it is possible 
to predict the size of the tsunami that will be generated 
by a given fault movement. However, such models 
cannot always reproduce the very large heights 
recorded in some areas. One of the additional features 
that needs to be taken into account is the effect of 
landslides. Landslides may themselves be triggered 
by earthquakes, but in Japan volcanic collapse is also 
an important cause. One famous event occurred in 

1792 when Mt Mayuyama in Nagasaki Prefecture, 
collapsed into the sea and some 15,000 people lost 
their lives in the resulting tsunami. 

It is clearly important to know how often large 
earthquakes and tsunamis occur. We can do a simple 
calculation. The Pacific Plate converges with Japan at 
around 10 cm/yr. A fault slip of 56 m occurred during 
3.11 representing 560 years of accumulated plate 
movement. This is a suitable estimate of the amount of 
time between major events. However, there are many 
complicating factors such as the presence of fault slip 
not associated with earthquakes and the possibility 
of submarine landslides. One way to help test how 
effective the models are in reproducing nature is 
to look at historical and geological records of past 
tsunamis. 

When large tsunamis come close to the shore they 
scour the sea bed and bring marine mud and sand in 
land. Where these deposits are preserved, they can be 
used as records of past tsunami events. The importance 
of tsunami deposits in the geological record has only 
recently begun to be widely recognized and this field 
is developing rapidly (e.g. Scourse et al. 2017, Fujino 
et al. 2016). In general, they can be recognized by the 
following characteristics:

• marine sands intercalated with terrestrial deposits 
such as soil

• distinguished from river flood deposits by 
thinning towards the land

• distinguish from storm deposits by low number of 
individual wave events and far inland extent

Fig. 2. Section through the 2011 tsunami deposits of NE 
Japan. Beneath the light coloured deposits are peaty rice 

paddy deposits. The lighter layer below the dark peat includes 
both a few-cm thick volcanic tuff layer and an older tsunami 

deposit that can be related to the 869 Jogan event. 
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In NE Japan in the Sendai plain a clear layer of 2011 
tsunami deposits can be identified (Fig. 2). Beneath 
this there is a similar sized deposit, which is also 
interpreted as a tsunami deposit. There is a volcanic 
ash layer above it that can be dated this help us to 
relate this deposit to the Jogan shinsai of 869. Studies 
of tsunami deposits suggests that the tsunami events 
of 869 and 2011 were very similar in size and scale. 

Earthquake research has recently started a new 
chapter—the study of slow earthquakes (e.g. Beroza 
and Ide 2011). This research effort is in early days but 
shows promise to help develop our abilities to forecast 
large destructive events. Slow earthquakes have the 
following characteristics: 

• occur on time scales of days, months or even 
years rather than the seconds or minutes of 
normal earthquakes

• associated with small cm-scale displacements 
over large areas

• released energy is commonly M6–7

• accompanied by low-frequency shaking

The slow slip associated with slow earthquakes has 
only been recognized recently due to the installation 
of a dense network of satellite-based observation 
stations constantly monitoring locations. The accuracy 
of these stations is a few millimeters horizontally 
and few centimeters vertically. Japan has a very high 
density of these observation stations.

Slow earthquakes are the focus for study both as a 
fascinating new view on how the earth works and 
possibly as an aid in earthquake forecasting. There 
are two ways they may be useful. They can act as 
stress gauges: as faults become more highly stressed it 
becomes easier for the faults to slip and this might be 
recognized as an increase in the frequency of slow slip 
events. Slow slip may also cause transfer of stress to 
the places that can act as the start of rupture zones. We 
can define many different sorts of slip before the main 
event in 2011. Slow slip events seem to become more 
common before the main event. Another observation 
in NE Japan is that there was a movement in the 
location of minor earthquakes associated with slow 
slip just before the main event. The change in rate of 
movement may also be significant. These observations 
indicate stress transfer was occurring onto the main 
slip zone. 

Summary Points
• Japan is a country shaped both physically and 

culturally by its active tectonics.

• Tsunamis and earthquakes are not our friends 
but are awe inspiring witnesses to the forces of 
nature.

• Geology has a key role to play not only in 
understanding our past but also by combining 
with geophysical modelling and observations, in 
looking into our future.
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To Boldly Hammer: Geology of the Planets 
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Attenborough Building University of Leicester

The Solar System
Prof Andy Saunders 

(University of Leicester)

The last half-century has seen a vast increase in our 
understanding of the formation and evolution of the 
Sun, planets, moons, comets, meteoroids and other 
rocky and icy bodies that constitute the local and 
tight-knit community that we call the Solar System. 
I will review the formation of the System, from its 
beginnings in a zoned solar nebula some 4.567 
billion years ago and through the stages of accretion, 
collision and differentiation that created the terrestrial, 
gaseous and icy bodies that we see today. Knowledge 
of the geology of these bodies – be it their surface 
processes, internal structure, or their mineralogy and 
composition – plays a key role in developing models 
of planetary formation and evolution. This adds an 
important dimension to our understanding of the 
Earth – including the origin and evolution of life. 
Studies of far-flung exoplanetary systems – some 2675 
having now been confirmed* - do, however, show a 
huge diversity of system structures and effectively 
rule out the universality of the Solar System model. 
It is also likely that when we begin to collect direct 
observational data from exoplanets, our understanding 
of planetary evolution, geology and biology will be 
further challenged and enhanced.

Planet Mercury: Getting to know the 
problem child of the Solar System.
Jack Wright

(Open University)

The family of rocky planets living in the inner Solar 
System are all very different from one another, but 
the geological processes that they have in common 
mean they do share a certain family resemblance. 

Every family has its black sheep and in the inner Solar 
System that planet is Mercury. Lost in the glare of 
the Sun, the innermost planet has only been visited 
by two spacecraft, making it the least well explored 
terrestrial planet. A small and airless body, it had 
been thought for decades that it would just be a 
‘Moon-like world’ with little truly unique geology. 
On the contrary, Mercury has a diverse and intriguing 
geological history from its mysterious birth to the 
equally mysterious processes possibly still happening 
on the surface today. Far from being boring, Mercury 
is just understudied and misunderstood. In this talk, I 
will introduce the curious planet Mercury, the history 
of its exploration, its geology and what the future may 
hold for the Problem Child of the Solar System.

Artist’s conception of NASA’s MESSENGER spacecraft 
(2008-2015) studying the surface of Mercury. Viewed 
in monochrome, the planet’s surface consists of heavily 
cratered regions, smoother plains, tall escarpments 
and wrinkle ridges. In enhanced colour, lava flows 
and sites of explosive volcanism can be seen in 
and around the ~300 km diameter impact basin, 
Rachmaninoff. Image credit: NASA/Johns Hopkins 
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University Applied Physics Laboratory/Carnegie 
Institution of Washington.

The adventures of Curiosity - robot field 
geologist - in Gale crater, Mars
Prof Sanjeev Gupta 

(Imperial College)

Mars provides the only other evidence aside from Earth 
of the significant flow of water at a planetary surface. 
Four decades of orbital observations have revealed a 
rich record of erosional and depositional landforms 
that are inferred to have formed by ancient aqueous 
processes. These results provide important information 

to reconstruct past climatic conditions on Mars and the 
evolution of palaeoclimates. Furthermore, they inform 
us about the potential for rocks on Mars to contain a 
record of ancient microbial life. Numerous questions 
remain about the relative timing, magnitude and 
duration of water activity on Mars, and the sequence 
of events in the evolution of water flow at the Martian 
surface. As a result, orbital records require testing 
against in situ field-based observations accurately to 
reconstruct Martian palaeoenvironmental evolution.

In this talk, I will describe how the Mars Science 
Laboratory team have been analysing sedimentary 
rocks at Gale crater to investigate the environmental 
history of early Mars. Through detailed sedimentary, 

Jupiter’s south pole with individual storm features. Credit: NASA/SwRI/MSSS, processed by R. Tkachenko
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stratigraphic and geochemical investigations of rover 
observations, we have been able to derive a robust 
model for sedimentary evolution of potentially 
habitable environments at Gale. In particular, I will 
show how classic field geology observations enable 
us to reconstruct a first order stratigraphy for these 
Martian rocks.

I will conclude by highlighting the major questions 
that need to be addressed about the evolution of the 
Martian surface and how upcoming missions will 
address these.

Realm of the Giants: Juno’s Exploration of 
Jupiter
Dr Leigh Fletcher 

(University of Leicester)

After five years cruising through interplanetary space, 
an enormous, solar-powered spacecraft finally reached 
its ultimate destination: the gas giant Jupiter. NASA’s 
Juno spacecraft fired its main engine to enter orbit 
around the gaseous world in the early hours of July 
5th 2016. Its mission is to unravel the inner workings 
of this enormous planet, probing down through the 
clouds to the deepest interior, travelling closer to the 
planet than any previous robotic explorer. In this talk 
I will discuss the first results from Juno’s ~5 close 
encounters (perijoves) so far; the challenges that this 
spacecraft has faced; and the worldwide campaign 
of amateur and professional observations that are 
providing spatial, temporal and spectral context to 
this ambitious mission.

Hypervelocity impacts – cratering of 
planetary surfaces and the aftermath
Dr Susanne Schwenzer 

(Open University)

Hypervelocity impacts are powerful drivers of geologic 
change, which have been frequent in the early history 
of the inner solar system. On Earth, hypervelocity 
impacts gained fame through the Chicxulub crater 
and its link to the extinction of the dinosaurs, but very 
few craters are observed today. In contrast, wide areas 
on the Moon and Mars are saturated with craters, 
the majority of them record a much earlier period 
of the geologic history, going back to the so called 
‘Late Heavy Bombardment’, when impacts dominated 
the geology of the planetary surfaces. This talk will 

explain the physics and geology of hypervelocity 
impacts and their importance to environmental and 
geologic changes at the impact site.

Martian meteorites
Jane MacArthur 

(University of Leicester)

Martian meteorites: the first regolith breccia (NWA 8114)

Over 140 meteorites are thought to be from Mars, 
which represent over 100 unique rocks. The initial 
shergottite, nakhlite and chassignite (“SNC”) 
classifications have proved insufficient to characterise 
all martian meteorites as more diverse examples have 
been discovered, such as the orthopyroxenite ALH 
84001, the augite basalt NWA 8159, and the regolith 
breccia NWA 7034 (“Black Beauty”) and pairs 
(including NWA 8114).

NWA 8114 is the first regolith breccia meteorite 
from Mars. Formed in an impact event, it provides 
our first opportunity to study an impact site on Mars 
with a meteorite. It is the most hydrated and oxidized 
known martian meteorite, and isotope ratios support 
the martian origin of the water within it [1]. We 
seek to understand the role of water in the alteration 
and thermal history of the parent martian regolith 
by using a variety of electron microscopy and x-ray 
spectroscopy techniques, including the Diamond 
synchrotron microfocus beam line, together with CT 
scanning and argon dating.

Our work identifies areas of zonation and alteration 
that are found to be more oxidised, and pyroxene 
clasts that are partially broken down to a submicron 
mixture of iron oxide together with an amorphous 
aluminium silicate material (Fig.1), an anhydrous high 
temperature process. Goethite, a hydrated iron oxide 
that forms in the presence of water at low temperature, 
has been identified from x-ray diffraction data. Given 
textural evidence of terrestrial carbonate veins cross-
cutting the goethite, and the martian origin of the water 
from the isotope analyses [1], the goethite was most 
likely formed on Mars. This indicates the presence of 
a liquid in the regolith as it slowly cooled on Mars.

NWA 8114 will improve our understanding of the 
conditions at an impact crater on Mars which has 
ramifications for the potential of life having existed in 
hydrothermal systems at craters.
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ANNUAL STUDENT AWARDS 2017
De Montfort University Prize is awarded 
to the best overall graduating student in 
English

Zofia Filipowicz
Extract from a Comparative Essay exploring the 
modernist literary techniques used by women writers 
Jean Rhys and Mina Loy to expose and challenge social 
values and conventions that oppress the individual. 

Rhys explores unobtrusively the preoccupation with 
appearance through clothing. This is an indication 
of social conventions which leave an imprint on the 
individual’s will. It also suggests the domination by 
men who sponsor the subconscious striving towards 
meeting the desired status by using luxurious fabrics. 

At the start of the novel, Anna ridicules the female race 
towards conforming to societal beauty ideals (‘who 
wants to look ladylike?’).1 Later she exposes in her own 
haunting thoughts, the longing for ‘pretty clothes’ and 
empowerment they convey: ‘All right, I’ll do anything 

for good clothes. Anything – anything for clothes.’2 
Those changing approaches to female fashion may be 
the record of Anna’s progressive creation of a mask 
of feminine display.3 As soon as she receives her first 
‘reimbursement’ from Walter, Anna’s plans of buying 
new clothes possess her involuntary thoughts, which 
Rhys emphasises with the use of italics (‘A dress and a 
hat and shoes and underclothes’).4 

It is however, the symbolic fur coat, which bears 
significance throughout the whole novel and signifies 
Anna’s clinging dependency on Walter and the 
splintering between two separate selves. The fur coat 
is introduced as a gift from the male ‘sponsor’. For 
perpetually shivering Anna it is a source of comfort 
and warmth, first when wearing her friend Maudie’s, 
then her own coat. She also notices how ‘the coat 
had a warm animal smell and a cheap scent smell,’5   

blending the Caribbean world of freedom, wilderness 
and nature Anna with which she is sensually familiar. 
It blends with the new reality of being poor and being 
perceived socially as a tart of which she yet to become 
aware. 

Figure 1: Scanning Transmission Electron Microscope (STEM) mosaic image of a wafer extracted from NWA 8114 using a focused 
ion beam (FIB). Breakdown of pyroxene (px) to iron oxide (iron ox) and an amorphous aluminium silicate (AlSi) material.

[1] Agee C. B. et al. (2013) Science 339, 780-785.
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Considering a fur coat was regarded a female status 
symbol in the 1920s, the act of men providing this 
luxurious garment could be seen as the establishing 
ownership – sexual favours rewarded with guarantee 
of importance on the social scene.
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University of Leicester Prize is awarded 
for the best final year essay in the School 
of English and went this year to

Phoebe Witt

 “’there hath bene seene and felt to runn 
up and downe along his bodie a lumpe 
or sweeling between his flesha dna skin, 
in some part of his bodie or the bignes of 
and egg….’ (John Darrell, An Apology or 
Defence (1599)). 

What role do images of invasion or 
contamination play in accounts of crime 
or the supernatural?”
I wrote this essay as part of Dr Ben Parsons’ module 
‘Early Modern Fantasies and Fears’ (EN3203), which 
focused on accounts of the supernatural, both fiction 
and non-fiction. During my time on the course, 
I became fascinated with early modern criminal 
accounts, and asked Dr Parsons if they could be the 
focus of my final essay. 

By comparing reports of poison and demonic 
possession, I found that both shared a vocabulary 
of pestilence and infection, and that the authors of 
these accounts exploited grotesque images of bodily 
mutilation. These initial themes led me to deconstruct 
the type of language the authors employed, noting 
how, despite their supposed authenticity, they utilised 
many literary devices found in verse writing during 
the period. 

Fundamentally, I found that the reports I studied 
reflected widespread cultural fears. The images of 
invasion and contamination related to the emerging 
notion of selfhood at the time, which was aligned with 
Galenic humoral theory (which dictated the physical 
functioning of the body). Thus, the destructive force 
that murder by poison or bodily possession threatened 
over the physical body translated to an uncertainty 
about the stability of one’s own identity. 

Due to my own personal interest in the sub-
ject, I was gratified to find that this essay won 
the Leicester Literary and Philosophical Society 
Prize for the best final year special subject essay.

Loughborough University Prize is awarded 
for the best Final Year Dissertation and 
this year is divided amongst Nathan 
Samuyiwa, Emma Tindall and Demi-May 
Wilton

Nathan Samuyiwa
“Family Trees: A Weird Tale”

In the nineteenth-century, Europe was beginning to 
discourse on her non-European ‘Others’ in its literature. 
The imperialism of the British and other European 
Empires, which exploited indigenous peoples and 
their territories in the name of colonialism. This led 
to the creation of imperial Gothic fiction, a sub-genre 
that is liberated to explore ideas of race and power 
in a way that fictional realism cannot. The stories 
within this tradition are figuratively, and often literally, 
nightmares that take place in colonial settings and 
illustrate the problematic relationship between the 
colonisers and their non-white subjects. 

I respond to the way in which these narratives figure 
racial otherness in my short story, ‘Family Trees’. In 
this weird tale, a young girl, orphaned and displaced 
by a horrendous act of violence, discovers the 
transcendent power of her native tribe’s beliefs. The 
second half of my dissertation deconstructs major 
examples of the imperial Gothic tradition, including 
Joseph Conrad’s Heart of Darkness and the early short 
stories of Rudyard Kipling, in order to explain how 
I was able to craft my own individual, post-colonial 
response. 
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Demi-Mae Wilton

‘Humans and Nature Alike’: Social 
Ecology in Margaret Atwood’s Oryx and 
Crake and The Year of the Flood.1 
It is all but impossible, when embarking upon an 
ecological study of Margaret Atwood’s fiction, to ignore 
the real-world environmental debate that serves as a 
backdrop to the creation of the novels. ‘We now live 
in the Anthropocene’, writes Erle Ellis, ‘a geological 
epoch in which Earth’s atmosphere, lithosphere and 
biosphere are shaped primarily by human forces’.2 

Constituting the first and second instalments of 
Atwood’s Maddaddam trilogy, Oryx and Crake 
(2003) and The Year of the Flood (2009), it depicts a 
futuristic and dystopian world in which environmental 
destruction has continued to proliferate. Central to 
this destruction are the large corporations of Atwood’s 
fictitious late-capitalist society. 

As such, this dissertation considers how the 
exemplification of aspects of social ecological theory 
within Atwood’s narratives allows for an alternative 
visualisation of humanity’s ecological impact, given 
social ecology’s assertion that ‘the very notion of the 
domination of nature by man stems from the very real 
domination of human by human’.3 To this end, it will 
progress to discuss the ways in which Atwood’s social 
ecological inclusions serve to increase the potential 
empathy with which readers may view environmental 
degradation, given its alignment with humanity’s 
exploitation.
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Emma Tindall

Creative Exploration of Practitioners 
Techniques in Radical Theatre
This dissertation explored the working processes of 
the radical theorists, Bertolt Brecht, Sarah Kane and 
Augusto Boal. I sought to identify which of their 
theatrical methods had the greatest impact on their 
audiences and how they provided a force for change in 
the topics they covered. Exploring the similarities and 
differences of these practitioners’ approaches allowed 
me to compare how successfully each technique 
could be in creating effective radical theatre. This 
research then framed the basis for my own writing. 
I sought to bring together certain aspects of each 
practitioner’s work to create my own piece of radical 
theatre. I wrote with a desire to inform audiences 
today of the dangers of modern technology and how 
we as a human race are more connected together 
than ever, yet we have never been more alone. My 
piece ‘Together Alone’ primarily experimented with 
audience empathy; this was the main source of 
conflict among the practitioners I researched. Should 
the audience be permitted to relate emotionally to the 
content being shown, or should they remain detached 
from the piece in order to learn from it? Where in the 
past the focus has been on one or other technique, 
by applying both elements to my piece at different 
moments, I allowed for each of the practitioners’ 
techniques to complement the other effectively. 
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