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ART, INDUSTRY AND WORKTOWN
Presidential Address by
Mrs Alwyne Dean, BA
Delivered on 1 October 2007
The name ‘Worktown’ was given to Bolton by those working on the Mass Observation Project which took place
there between 1937 – 40. Some background history of Bolton will place the lecture in context; how it became
an important mill town and why it was chosen as the place for the Mass Observation Project. The project
was the first study of its kind and I will examine how and why it was initiated and set-up. I will include the
work of the artists, writers and photographers who took part in the study. Some of the work of the artist L. S.
Lowry will also be included. He was never part of the Project but was painting the northern industrial
landscape at that time and made a special contribution to our artistic heritage and our impressions of mill
towns, including Bolton.
Finally, because of his links to Worktown there will be a brief profile of the Boltonian industrialist William
Lever (Viscount Leverhulme, founder of Lever Brothers, now known as Unilever).

Bolton’s textile history
In 1337 some of the skilled artisans emigrating from
the Low Countries settled in Bolton, bringing their
spinning and weaving skills. The cotton plant
(imported from Eastern Mediterranean) was
introduced in the mid 17th century. There was a well
organised cottage industry with markets in England,
Europe, Africa and the North American colonies,
owing much to the growing commercial centre of
Manchester. There was population growth from
12,000 in 1793 to 40,000 in 1828, by which time an
efficient transport system was in place, first by canal
and later with the addition of rail. At the same time
there were fast developments in machinery for
spinning and weaving and cotton was being imported
from America. By 1857, in addition to meeting all
the demands of the home market, Lancashire’s cotton
industry contributed 50% of the country’s
manufactured exports.
From the 1830’s the age of the factory had developed
and an emergence of an industrial working class.
Reforms came with the Factory Act of 1833 and the
Ten Hours Bill in 1847. Bolton was pre-eminent in
fine-spinning and the industry continued to thrive
throughout the 19th century despite increased
competition; it was at its peak in 1913. World War I
changed this industry for ever and many other staple
2

industries. By the late 1930’s it was still busy but
other countries were modernising faster and this was
the start of a slow decline. By the 1950’s it was too
late to recover; Britain could not compete with the
cheaply produced cloth from Asia and the Far East
and during the 60’s and 70’s mills were closed across
Lancashire at a rate of almost one a week. By the
1980’s the industry, which had once been Britain’s
economic flagship, had virtually disappeared. The
mill towns produced vast factory building blocks
which towered over rows of cramped terraced
housing. Work and play existed in this environment.
L. S. Lowry was fascinated by it and the Mass
Observation project studied it!
Mass Observation and Worktown
The Mass Observation Project started by chance. A
poem by Charles Madge and a letter by Tom Harrison
were both published in the same issue of the New
Statesman in January, 1937. Madge was announcing
the setting up of a group to start an ‘anthropology of
ourselves’1. This appealed to Harrison who was an
anthropologist and had, himself, decided to study
human beings in England after work in Borneo! It
occurred to him that what he was doing at great
expense to various scientific bodies, could be equally
well done at home, within our own society. The
people of Lancashire and the East End of London
Volume 102 • 2008
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were as little explored as the interior of the New
Hebrides or the hinterland of Borneo. Together with
Humphrey Jennings (a documentary film maker and
artist) and Humphrey Spender (photographer and
artist) they set up the Mass Observation Project.
Charles Madge and Humphrey Jennings would be
based in London and Tom Harrison, Humphrey
Spender and others would be based in Bolton. Why
did he choose to study life in Bolton? He said ‘the
one and only thing which I could find that affected
the lives of people in all the places I have been
everywhere in the world was the Unilever Combine’.2
In London, Madge and Jennings organised and
collated information from many parts of Britain,
obtained from thousands of volunteers who kept
diaries or returned questionnaires about their views,
providing impressions about their day-to-day lives.
This was for the wider Mass Observation Project. The
aims and emphasis of Mass Observation were to be a
true, detached, scientific observation of popular
attitudes and beliefs so that opinions could be
understood. The material, over the three years, was a
unique record of that period and allowed the
government, for the first time, to understand the
working class; this became valuable information
during the war years.
In Bolton, Tom Harrison organised the ‘observers’
who would interview and mix with working class
people and the artists and photographers who would
record every aspect of the landscape, the working
environment and leisure activities. One of the
‘observers’ was the writer Bill Naughton, who, at that
time, was a coalman but eventually wrote in depth
about working class culture, particularly in relation to
the family. Some of his novels were later filmed.
The Mass Observation Project was an opportunity for
a diverse group, with a wide range of interests and
abilities, to work together. Artists working alongside
sociologists and anthropologists were to develop a
‘science of ourselves’. It was also the start of
documentary film making.
Although the Bolton project of Mass Observation
finished in 1940, it continued around the country
both during and after the Second World War and
eventually channelled its efforts into what we now
know as Market Research.
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Art in Europe, Russia and America in 1937
Before looking at the images relating to Mass
Observation it is useful to understand the place of art
outside the United Kingdom during the 1930’s.
European culture was fiercely contested by the
competing ideologies of Communism and Fascism.
Artists faced stark choices. In Russia, Germany and
Italy art, architecture and film were subverted into
propaganda to further the ideals of the totalitarian
regimes of Hitler, Stalin and Mussolini. In Germany
this was extreme. Those out of favour – the German
Expressionists, for instance – were considered
degenerate. Most fled the country. Censorship of the
arts in Russia increased in 1932 – artists had to
portray Socialist Realism related to ideology – other
subject matter was banned. In the early 20th century
artists in France had led the way with Matisse and
then Picasso and by the 20’s and 30’s Picasso and
Braque had developed and refined abstract art. In
1937 Picasso painted Guernica in response to the
Spanish Civil War. Surrealism had started in France
in 1924 and continued alongside Cubism but by
1940 and the German occupation many artists were
unable to continue working there, life was too
difficult.
In America the International Exhibition of Modern Art
took place in New York in 1913 and this was the first
time the general public had seen the most advanced
movements of European art. Some artists were
influenced by it but the majority were committed to a
distinctly American style and subject matter known as
Regionalism or American Scene painting. Like the
work of the writers of the time, including John
Steinbeck, it reflected the heroism, humour and
tenacity of people in the face of economic hardships.
It was the 1950’s before American art led the way
with Mark Rothko, Jackson Pollock and others.
In contrast to Germany and Russia, Britain was
unencumbered by political censorship and had
complete freedom of expression. Surrealism arrived
late here; it was 1936 before the International
Surrealist Exhibition was set up in London. Surrealism
broke away from the accepted conventions of art and
used the contradictory states of dream and reality
together. The response was variable and individual.
Paul Nash, Edward Wadsworth and a few others
produced enigmatic, dream-like paintings but two of
the artists involved in the Mass Observation project
3
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were among those who belonged to a more modified
strand of the English Surrealist Group. They were
Humphrey Jennings (painter/photographer) and Julian
Trevelyan (artist). Alongside the Surrealists were a
group of artists asserting the importance of painting
traditional subjects in a realistic way to produce
understandable and relevant art. They were William
Coldstream, Graham Bell, Lawrence Gowing, Victor
Pasmore and others and in 1937 they founded the
School of Drawing and Painting on the Euston Road
in London, known as the Euston Road Group. Both
William Coldstream and Graham Bell worked on the
Mass Observation project in Worktown.
The paintings of L. S. Lowry during the period of the
project evoke impressions of Worktown and other
mill towns close by. He said ‘I saw the industrial
scene and I was affected by it. I tried to paint it all
the time as best I could’3 In 1939 his work was on
show for the first time in London; and because of this
his metropolitan reputation was secured. When John
Rotherstein, who had moved from Sheffield to
become director of the Tate in London, first saw his
work he ‘marvelled at the accuracy of the mirror that
this, until now, unknown painter had held up to the
bleakness, the absolute shabbiness, the grimy
fogboundness, the grimness of northern industrial
England’4. But he also admired the quality of the
painting. He felt that Lowry’s paintings ‘summed up
remorselessly, yet with tenderness, the industrial
north I know so well’5. Lowry stood alone and was
unaffected by the influences of other artists – his
inspiration came entirely from his own experience.
The photographs and paintings produced for the
Mass Observation study, with the additional work of
Lowry, add to the written records which make up the
‘science of ourselves’ and have produced a unique
record of the times and the environment in the great
cotton towns.
William Lever, 1ST Viscount Leverhulme
Born in 1851, William was the eighth of ten children.
His father was a successful wholesale grocer in
Bolton. He benefited from a good education, leaving
school at 16, and started work in the family business.
He worked hard and in 1872 became a partner and
in 1874 married Elizabeth Ellen Hulme – which
explains his later title – Lord Leverhulme. Because of
the growth of towns and rising standards of living
4

there was a greater demand for soap and that was
when he started packaging and branding the product
– which he named – ‘Sunlight’. In 1886 his brother
James joined him and he established Lever Brothers.
They expanded rapidly and bought land on the Wirral
Peninsula and called the new settlement “Port
Sunlight”. By 1900 other brands had been added and
subsidiaries set up in the U.S.A., Switzerland,
Canada, Australia, Germany and elsewhere. They
acquired other soap companies and in 1930 merged
with a Dutch company, Margarine Unie, to form
Unilever, the first modern multi-national company.
On his 16th birthday his father had given William a
copy of Samuel Smiles ‘Self Help’ published in 1859.
Later, when asked what was the secret of his success
he said that this book had given him his guiding
philosophy. He had prospered because of his hard
work, astute business methods and clever advertising.
(More than 100 years later. Prime Minister Margaret
Thatcher, also thought very highly of this book). In
the 1880’s competition was fierce and advertising
was an essential part of business. Many famous
paintings of the times were bought and used for
advertising. For example, Pears Ltd. paid £200 for the
painting ‘Bubbles’ by Sir John Everett Millais in 1885
and used it for advertising their soap. Subsequently
Unilever bought Pears and used this same painting to
advertise their ‘Sunlight’ soap. William Lever bought
paintings by William Powell Frith and Charles Barber
and others to use for advertising. This practice was
condemned at the time by many art critics but had no
affect on Lever; this was business.
Lever was a highly motivated industrialist but had
been brought up in a Christian household and took a
caring, paternalistic interest in the welfare of all his
employees and their families. Before being made a
baron and then a viscount, he had been a Liberal
M.P. and was admired by Kier Hardy. On factory
welfare he was decades ahead of his time. As a lad
Lever had seen poverty all around him in the streets
of Bolton and worked alongside men who would
never have the opportunity to reach their potential.
This stayed with him all his life and informed many of
his decisions. The factory and village at Port Sunlight
was to be the best in design and quality. It covered
more than 200 acres and included housing, a church,
the Gladstone Hall, school and an Institute with
reading room and canteen. He was involved at every
level. He considered that ‘the life of the people, in all
Volume 102 • 2008
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town planning, must be the first consideration’6. He
was a good employer and there was a strong sense of
community.
Although he had bought paintings for advertising he
had also acquired a large personal collection. After
the death of his wife in 1913 he had The Lady Lever
Art Gallery built as her memorial and his collections
are housed there.
Lord Leverhulme died in May, 1925. He was a
product of his age, who, when he became an
industrialist, provided utopian quarters for his
workforce but also the moral tone for their lives. He
wanted to share his prosperity with them, including
his art collection. He harnessed the skills and
inventions of the era and the architectural creativity
of the Garden Suburb Movement to build the village
around his factory, which was paid for and
maintained by the company’s profits. He never forgot
where he came from and Bolton benefited in many
ways from his generosity.

2. A photograph by Humphrey Spender (for the Mass
Observation Project) of women workers leaving the mill at the
end of a day’s work – 1937.

For his time he had very perceptive views. He said
that ‘if women exercised the vote there would be a
much keener interest taken in matters of reform’7 and
he argued for the payment of M.P.s, on the grounds
that without that reform, class legislation ‘from a
small section of the nation who never feel the effects
of their mistakes’8 would continue to inhibit progress!
This from one of the richest men in Britain.
3. Lowry’s painting of a similar scene (image 2), ‘Coming from
the Mill’ – 1930. (Courtesy of Tate Enterprises Ltd)

1. Dusk descends over the river Croal (in the foreground) with
Merton Mill on the left and Deane Mills on the right 1948.
From ‘The Cotton Mills of Bolton 1780 – 1985; A Historical
Directory’ by James H. Longworth, 1987. Courtesy of Bolton
Museums and Art Gallery.
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4. ‘Bolton Mills’ - a collage on paper by the artist Julian
Trevelyan – 1938. (For the Mass Observation Project)
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The effects of the industrial revolution and the growth
in the cotton industry produced a powerful type of
townscape. The necessities of war made the
government aware of the need to communicate with
the population generally. They were able to use the
groundwork already done by Mass Observation and
employed some of the talented people who had
undertaken it. By the 1930’s the subject matter for
artists included the industrial landscape and Lowry
made a unique contribution to art and social history.
Because of his motivation, great wealth, sensibilities
and generosity, Lever was able to use art, architecture
and town planning to enrich the lives of his workers
and others. Much inspiration and attempts better to
understand ordinary people, have come from the
powerful townscape of the Lancashire cotton towns.
This is what I have attempted to outline.

6
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ON RESCUING A THREATENED SPECIES
Dr Irving Finkel, Curator, British Museum
Lecture Delivered on 15 October 2007
Sponsored by De Montfort University
Some years ago the writer had the good fortune to scoop up a set of private English diaries that span the years
1879, 1881, 1887 and 1894-1955. They are the work of one Godfrey Trevelyan Williams (1870-1955), who
recorded in some seventy-six surviving volumes, on a near-enough daily basis, the details of his far from
uninteresting life. From a boy at Harrow via a military crammer to India as a cavalry officer, through two
world wars to more peaceful and protracted years in Cornwall, his diary went with him, and he was obviously
one of those individuals who could not go to bed at night without accounting in a legible flow for the day’s
occurrences and achievements. They are fascinating reading.
The circumstances of this acquisition are suggestive.
The large box of unwanted volumes was sold and
resold within the book trade. Since the diarist was a
professional soldier, the final dealer in the chain had
offered them to the Imperial War Museum. He
declined - as they eventually suggested – to part with
just the volumes for 1914-1918 and 1939-1945. I
think indeed he was appalled at the proposal to split
them up, and he came for a disgruntled coffee in the
British Museum. I had never thought twice before
that about collecting diaries, but that, of course, was it.
Since then I have been seriously collecting – or rather
rescuing - manuscript diaries of private,
unexceptional people. For, it is my conviction that in
the world at large such peoples’ diaries are a
threatened species. They are very hard to find in this
country. The fact is that, by and large, they are
destroyed. Many horror narratives of the bonfire or
dustbin type have come to my attention.
Why this should be true is an interesting question.
The principal motive is the half-articulated sense that
diaries are and must remain private. Closer pursuit of
this reflection discloses specific fears, such as that a
diary might contain dreadful secrets of sex and
infidelity, and, at the very bottom I suspect, the
possible discovery of illegitimacy. Wicked deeds and
‘black sheep’ behaviour best left hidden will come
into the open, as might the acknowledgment in black
and white that unsettled financial debts still exist.
Inherited diaries from a remote aunt can be bulky,
frail or even plain grubby, and the handwriting hard
to decipher. All these factors combine to engender
Volume 102 • 2008

an immediate response that old diaries are better
disposed of as soon as possible.
Such a reaction is ill-founded. Sex in diaries seems to
me, for example, to be rare. As for privacy, houseclearance or car-boot sales offer old clothes, letters
and other personal ephemera of the recent dead
without the slightest compunction, and when one
takes a long-term view of the issue of privacy, the
argument becomes fatuous. No one scruples now to
read an eighteenth-century diary on the grounds that
the writer’s privacy is thereby invaded. Nor a
nineteenth-century example, or even one from the
1920’s. The border of ‘acceptability’ recedes
annually.
The spectrum of material offered by the diary as such
is, as hardly needs to be elaborated here, extremely
varied. The historian will always prefer a three-pagea-day purgative monologue to such entries as
‘Dentist. 3.00 pm,’ or ‘M.L. irritable.’ Nevertheless, I
would contend that any personal document that
reflects an individual life will have its value at a
certain remove in time, and I take a very long-term
view. For this reason I advocate the broadest possible
collecting policy.
Endless testimony must have perished and still does.
Of course, as every ephemera person knows, not
everything in the world can or should be saved, but
diaries have that peculiar intrinsic and crucial quality
that distinguishes them from almost all other forms of
writing: as a rule a private diarist will record the truth
as he sees it.
7
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Diary literature in the form of edited volumes or
anthologies is voluminous, but interestingly diaries
hardly seem to have engendered much in the way of
typological or psychological analysis as documents.
The big questions of what people write in their
diaries, and why, and whether they anticipate their
being read, seem still to be untackled.
Many diaries do, of course, reach safety. Some
families treasure them. Local PRO’s and archives will
usually accept local-interest resources, and the
diaries of the famous or glamorous will always be
seen as desiderata and competed for. To my
knowledge, however, no-one cares for everyday
private diaries as a genre, oblivious to date,
topographical relevance or other restraints.
All this leads me to the conviction that a place where
unwanted diaries can go to live would prove to be of
lasting significance. In considering such a repository,
I am not of course advocating the literal construction
of a new, fully-staffed customised building. All that
will be needed at some point is a storage chamber in
an existing institution with an interested member of
staff. This would provide a suitable refuge for the
gradual accommodation of rows and rows of small
and uncherished volumes crammed with retreating
human voices.
The National Diary Repository would encapsulate the
following principles:
1. It would concern itself with the rescue and longterm stockpiling of any number of private
manuscript diaries, with the aim of preserving
them for appreciation and evaluation at a very
much later date, on the assumption that any given
diary specimen will prove to contain information
or insights of value that might not be clear
immediately.

4. All diaries of any date and indeed any language
would be accepted uncritically. There would be
no arbitrary decision as to what was ‘worth’
saving.
5. Directly associated material such as letters,
photographs or address books would be accepted
and housed with any given diary or diaries.
6. All accepted material will be given absolutely.
Diaries could, however, be granted a period of
immunity from inspection if the donor requested
it. There might be a range of periods, such as 10
years, 20 years or more if need be, the central
preoccupation of the Repository being not the
immediate, but rather the very long term.
7. All diaries would be catalogued on receipt, and
(save those under 5) quickly read through by the
cataloguer so that their entry on a data base
would render them accessible to as great a variety
of possible interested researchers as possible.
8. The Repository would supplement this data base
with external holdings of diary materials, drawing
in the first instance on published indexes, and
supplementing them with information requested
from archivists, librarians and curators around the
country. This would enable researchers to locate
survivors of a particular genre or period of diary
wherever they are held.
9. The Repository might one day seek to house, in
addition, a library of published diaries and diary
anthologies as a concomitant research tool.
The nucleus of this repository develops at present in
a cubby-hole at the British Museum. The writer
would welcome response to this idea.

2. It would be devoted to housing unwanted diaries,
and thus not constitute a rival to any less
umbrella-like institution such as a local Public
Record Office, university, library or archive.
3. In contrast to all existing institutions, however, it
would actively seek out diaries rather than wait
for them to be offered.

8
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SLAVERY IN THE ANCIENT WORLD
Dr Jon Taylor, Assistant Keeper, Cuneiform Collection,
British Museum
Lecture Delivered on 29 October 2007
Introduction
Slavery is a hot topic at the moment. This year is the 200th anniversary of the abolition of the slave trade in
this country — although it was another 26 years until owning as well as selling slaves was prohibited. This is
uncomfortably modern history. But it is nothing new. The origins of slavery stretch far back into the furthest
reaches of history, and doubtless well beyond.
When I was asked to talk about slavery in the ancient world, I was obviously daunted by the prospect of
pulling together such a wealth of material into a comprehensible hour-long talk. And there are others far
better qualified than I am to talk about slavery, in the Greek and Roman worlds, for example. So what I want
to do tonight is to talk about a period of ancient history less well known than the classical world — that of
the ancient Near East — and to look at the life of slaves at the dawn of history.
When we look back into history, whether ancient or more recent, we often see things that horrify us. We ask:
“how could people do that?” My answer to that question comes in two parts. Firstly, had we been born into
that world, we would probably have done the same thing. It sounds trite, but I think it’s true nonetheless.
Secondly, look at the world that we are creating, and ask yourself how future generations will judge us. They
will doubtless feel disgust at some of the things we do without a second thought, and react with outrage at
some of the things that it doesn’t even occur to us for a second to do. We are not so different from our
ancestors as we might sometimes like to think1.

Origins of slavery in the Near East
Nowadays we know Iraq for all the wrong reasons.
There is no escape from gruesome images of suicide
bombings and their aftermath. But this was the cradle
of civilisation, the heartland of the first cities and the
first literature. It is because of them that we count
time (and measure the heavens) in units of 60 and
that we think of circles as measuring 360 degrees.
The horoscopes that are seemingly found in every
newspaper and magazine derive from Babylonian
stargazing. In fact Iraq is doubly important to us.
From the 8th century AD the Abbasid caliphs
sponsored the “House of Wisdom”, a seat of learning
in Baghdad, the new capital known to them as the
“City of Peace”. Here scholars from across the Middle
East, of all faiths and ethnic backgrounds, assembled
the knowledge of the ancient world from Greece to
India, and built upon it. From here this knowledge
spread to western Europe, providing the basics of
medicine, maths, astronomy and science2.
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There, in the scorching heat of Iraq more than 5,000
years ago, a new system of record keeping was born.
This is mankind’s first attempt at writing. The system
would develop into cuneiform (i.e. “wedge-shaped”)
writing, which would be used across the ancient
Near East for the next 3,500 years.
The first writing used pictures to represent animals
and objects, or parts of them. So, for example, two
wavy lines represented “water”, while the sun rising
over the eastern mountains represented “day”.

Signs for “water” and “day”

Even among these earliest texts, we find references to
slavery. Combining the signs for man or woman with
the sign for mountains indicated “slave”.
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stone and placed in every city, so that everyone could
read his laws, and the wronged could seek justice.
The famous Stela of Hammurabi3 is one of these
monuments. Hammurabi’s text quickly became a
classic. School children would study his laws for
more than a thousand years to come. Copies have
survived for us to read, and nowadays students of the
Near East receive their first taste of Akkadian by
reading Hammurabi’s laws.
Signs for “slave”, combining the signs for “man” and “woman”
with the sign for “mountains”

The meaning of slavery in the Near East
So slavery has been with us from the very beginnings
of history. But just what was slavery at that time?
Nowadays the very idea is abhorrent — people
dehumanised, treated as property. We instantly think
of transatlantic slave ships and plantations, and of
slogans along the lines of Jean-Jacques Rousseau’s
famous: “I prefer liberty with danger than peace with
slavery”. But ancient Near Eastern slavery is not like
this. Neither is it like that familiar from the classical
world. There was nothing to compare to Spartacus,
nor the Roman fear of slaves over-running the
outnumbered citizens, nor the deathly toil in the
silver mines of democratic Athens. Cry “freedom” in
the streets of a Mesopotamian city, and you would be
met with a sea of blank stares.
Let’s take a closer look at slavery in the ancient Near
East. We move now from the familiar world of the 18th
century AD to the 18th century BC. At this time the
cities of Iraq are part of a mosaic of small kingdoms
stretching from Syria to Iran. It is an uncertain world
of sporadic conflicts and constantly shifting alliances.
But it is also a time of progress. Kings strive to bring
peace and prosperity, to establish social justice for
the people, so that the strong do not oppress the
weak, and the rich do not oppress the poor. Learning
and literature flourish. Gods are well fed, richly
clothed and live in elaborate temples; in return they
ensure the fertility of the land and the well-being of
the people.
Hammurabi’s Babylon
In one of these kingdoms, Babylon — not far from the
site of modern Baghdad —, a dynamic young king
called Hammurabi sat on the throne. He compiled a
series of legal judgements and had them carved into
10

K
4223:
a
copy
of
Hammurabi’s laws from the
seventh century BC library of
Ashurbanipal, king of Assyria

From this same time we also have many documents
from daily life: letters, contracts of marriage and
adoption, loans, wills and much more besides. These
texts draw for us a picture of life in ancient Babylon.
They survive only because they were written on clay.
Had they been written on parchment or paper, they
would have perished long ago.
In Hammurabi’s Babylon the line between slave and
free was not always as clear-cut as one might
imagine. The king describes himself as the slave of the
gods. And the relationship between a manager and
his staff was described as one of master and slave. Yet
all these people were free. The word we translate as
“slave” did not have the nuance that it does today. We
would never address anyone as “slave”, nor refer to
ourselves in that way, but in Babylon this was a
matter of course. The Babylonian usage is more akin
to “servant”, as in the very polite ending to a letter “I
remain, Sir, your obedient servant”.
The social system of the time saw the king as
shepherd over the people, with both rights and
responsibilities. In return for his protection in matters
spiritual and physical, the people owed the king
loyalty and service. The many construction projects
needed a large labour force. There were many
Volume 102 • 2008
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temples, canals and other public works to maintain.
The average citizen owed the king a certain period of
service over the year. In more modern times this
would be seen as slavery or serfdom, but neither
concept applies to ancient Babylon. This does not
mean that slavery didn’t exist, however.
Chattel slavery
We can distinguish between two main types of
slavery in the ancient Near East. The first of these is
closest to the kind of slavery we are familiar with —
that of chattel slavery. There were several different
routes into this type of slavery. Some such slaves were
bought in neighbouring lands. The following text
details a trading mission to acquire slaves in this way:
Arad-Marduk, son of Ibni-Marduk received from
Ubala-abi-umi on the orders of Awil-mirra, son of Iliusati, 64 2/3 litres of oil, according to the measure of
[i.e. the standardised weights used by the temple of
the god] Shamash, worth 20 2/3 shekels of silver, for
the purchase of Gutian slaves with a healthy glow. He
will bring the Gutian slaves with a healthy glow within
the month. If he does not bring them, Awil-mirra, son
of Ili-usati, will pay 20 2/3 shekels of silver to the
bearer of this tablet.
BM 92547: a clay tablet
recording payment in advance
for slaves. 1636 BC. Note in
passing the interesting ‘pay the
bearer’ type of document,
which provides evidence for a
complex
credit
system
operated by long distance
traders.

Iddina-Nabu, son of Mushezib-Bel, has voluntarily
sold to Itti-Marduk-balatu, son of Nabu-ahhe-iddin,
descendant of Egibi, his female slave, Nana-ittiya, and
her daughter of 3 months, an Egyptian from his booty
of the bow, for 2 minas of silver as the full price.
Iddina-Nabu has received the silver, the 2 minas, the
price of Nana-ittiya and her daughter, from the hand
of Itti-Marduk-balatu.
Iddina-Nabu is responsible for false claims for
vindication suits or for claims that she is a royal slave
or a free person, which may arise concerning Nanaittiya and her daughter.

BM 30879: the sale of an Egyptian woman and her baby as
slaves.

A third route into chattel slavery was through a
difficult childhood. Some slaves have names like:
“From the mouth of a dog”. This refers to the practice
of child exposure. Unwanted children were placed in
parts of the city where they could be found and
brought up by someone else. It was often referred to
as “giving them to the dogs”. If you found an exposed
child, you could bring them up, either as your own
child or as a slave.
Tablet from Sippar, dating to
571 BC, recording one man’s
commitment to raise an
abandoned child; the child’s
tiny footprint on this side of the
tablet indicates that his
adoptive father is now legally
responsible for him.

A second route into chattel slavery was to be taken as
a prisoner of war. The surviving documentation
sometimes even allows us to track the flow of slaves
from different countries, chart the fluctuations in their
price, and match this against struggles between
various states.
This text dated 524 BC refers to slaves taken during
the Persian invasion of Egypt the previous year:
Volume 102 • 2008

Chattel slaves could be traded, as any other
commodity. Sale contracts have a very modern ring to
them, as in the terms and conditions in this contract
form:
11
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He (the seller) stands liable for 3 days investigation
insurance, 1 month epilepsy cover and life-time cover
for the effects of royal decrees.
BM 92620: a slave sale
contract from Sippar, 1642 BC.
The space at the left is filled
with cylinder seal impressions,
which function as signatures
ratifying the document.

Sin-magir, property of himself, Balamunamhe
bought from him himself.
Here the enslaved person performed duties to work
off the debt. These were the same kind of jobs that the
free person would themself normally perform. If the
enslaved person or their family could find money
from another source, they could buy their freedom at
any time. Even if they could not, their term of
enslavement was limited by law. Code of Hammurabi
law 119 states:
If a man is seized by poverty, so that he has sold his
wife, son or daughter, or has put himself into
bondage, they shall work in the house of their
buyer or creditor for three years. In the fourth year,
their return to their former status shall take place.

We can sometimes also track who owns slaves, and
how many they owned. Aside from the large palace
and temple households, there were actually rather
fewer slaves than one might expect. Analysis of
ancient Babylonian wills (left by those whose affairs
were complex enough to merit the expense of doing
so) reveals that somewhere between one-in-three and
one-in-eight of surviving wills include slaves, and
then usually only one to four slaves are listed, each
individually named. There is a good reason for this.
Slaves were expensive to buy and maintain. The
standard price for a slave, male or female, was about
20 shekels (the same as an ox) during the reign of
Hammurabi. They would then have to be fed, clothed
and generally looked after (and supervised!) all year
round. This made them unsuitable for seasonal
agricultural duties — the area where most people
actually needed the extra labour. Meanwhile the
average wage for a hired labourer was around 6
shekels per year. Hired labourers were much cheaper,
more convenient and didn’t try to run away.
Unfortunately, they were also in short supply.

Conditions for slaves
Rights
Slaves had many rights. They could own property,
conduct business, act as a witness in court or any of
the other things an ordinary citizen could. They were
protected under law from abuse by outsiders; just as
one could not take advantage of a minor (by
obtaining property from them at unfavourable rates,
for example), so one could not manipulate a slave’s
status to gain unfair advantage. Slaves could marry —
either free person or slave. When a slave married a
free person, they remained as slave to their master but
were free in relation to their spouse; any resulting
children were also considered to be free:
Hammurabi’s law 175: If either a slave of the
palace or a slave of a commoner marries
someone’s daughter and she bears him children,
the owner of the slave may not claim the children
of that person’s daughter as slaves.

Debt slavery
Crime and punishment
Chattel slaves were still a minority, although their
numbers increased in the first millennium BC. More
common during Hammurabi’s time were a type of
slave called the debt slave. These were native citizens
who during a period of economic hardship sold
members of their family — or even themselves —
into a temporary form of slavery. One text from the
time reads, for example:
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A master’s ability to punish a slave was strictly
limited. From Hammurabi’s laws we see that it had to
be proven in court that an offence had been
committed, and then the punishment had to be in
proportion to the crime:
282: If a slave should declare to his master: “You
are not my master” he (the master) shall prove that
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he is indeed his slave, and the master may then cut
off his ear.
The punishments for crimes against slaves were less
than for the same crimes against free men:
209: If a gentleman strikes a woman of the citizen
class and thereby causes her to miscarry her foetus,
he shall weigh out 10 shekels of silver for the
foetus.
211: If he should cause a woman of the commoner
class to miscarry her foetus by the beating, he shall
weigh out 5 shekels of silver.
213: If he strikes a citizen’s slave and thereby
causes her to miscarry her foetus, he shall weigh
out 2 shekels of silver.
Crimes by slaves seem usually to have been punished
physically, since slaves could not always be expected
to be able to settle financially:
205: If someone’s slave strikes another citizen’s
cheek, they shall cut off his ear.
But by no means was it the case that free men paid
for their misdemeanours in shekels and slaves paid in
body parts, as shown by laws 226 and 227, for
example:
If a barber shaves off the hairlock of someone else’s
slave without the authority of the slave’s owner,
they shall cut off that barber’s hand. If someone
dupes a barber so that he shaves off the hairlock of
a slave which is not his own, that person shall be
killed and they will hang him from his own door.
From contemporary documents we occasionally
learn of gruesome punishments for slaves. In a
famous letter from Larsa, King Rim-Sin sentences a
slave to be thrown into a kiln. There are two details to
note here, however. First, the punishment again fits
the crime:
Speak to Lu-Ninurta, Balmu-namhe, Ipqu-Erra and
Mannum-kima-Sin! Thus says Rim-Sin, your lord:
“Because he cast a boy into the oven, you, throw
the slave into the kiln”
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Second, the slave was not killed summarily, nor
following local legal proceedings. Capital
punishment was a decision reserved for the king, who
held the power of life and death over all his subjects.
Another letter, this time from an official to the king of
Mari, shows clearly the limits of a master’s powers to
punish:
Speak to my lord! Thus says Ibal-pi-El, your servant:
A slave belonging to Hardum the Bedouin ... has
fled to Subartu. They caught up with him and
captured him in Subartu. In the heat of the moment
he (Hardum) blinded his slave’s eyes. He came to
me, and this is what he said: “I want to kill that man
and impale him on a stake, as a lesson for the next
one!” ... I answered him: “You may not do anything
without my lord’s permission.” ...
We should not imagine the streets filled with starving,
mutilated slaves. Most individuals only appear in the
textual record in unusual circumstances. Some slaves
are prominent in the texts on account of their
involvement in commerce, and their lives can be
tracked, in part at least. Several examples are known
of slaves cropping up over a period of 40 or 50 years.
Life expectancy for a slave was reasonably high.
Freedom
The term for freedom was written with signs that
express literally “return to mother” — which actually
means return to the former status. It could be
achieved in one of several ways. Debt slaves could
free themselves by working off their debt, through
repayment, by completion of the maximum legal
term or by occasional debt relief measures brought in
by the king. Too many people working as slaves
meant not enough people in the army or working on
royal projects.
Chattel slaves held a more difficult position. They
would have to wait until their master chose to free
them. A master might do this for one of several
reasons. One common reason was childlessness. A
childless couple could adopt a slave as their heir. In
return for the promise of inheritance, the freedman
would have to support his new parents in their old
age, as would be expected of biological children. The
following two documents from Sippar exemplify
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variations on this basic arrangement. Note in passing
the expressions referring to ritualised acts signifying
manumission: cleansing the slave’s forehead, and the
turning slave’s face towards the sunrise.
The first example shows standard practice:
Lamassum-muballit is the son of Ayya-shaga. Ayyashaga, priestess of Shamash, daughter of Ilushuibishu, his mother, has cleared him of his
obligations. She has turned his face towards the
sunrise. Lamassum-muballit must continue to
support Ayya-shaga as long as she lives. In future,
no one may exercise any claim over Lamassummuballit. He is cleared (of obligations).

Remanni-Bel, who is known as Remut, fled once he
(Iqisha) had made out a sealed document of
manumission, and did not provide the barley, oil or
clothing provisions, so Esagil-ramat, daughter of
Zeriya, son of Nabayya, wife of Iddin-Marduk, son
of Iqisha, descendant of Nur-Sin, respected,
honoured and provided for him, supplying him
with barley, oil or clothing provisions.
Iqisha, son of Kudurru, descendant of Nur-Sin of his
own free will broke the manumission tablet of
Remanni-Bel, made out a sealed document and
transferred ownership (of him) to Esagil-ramat and
Nuptayya her daughter, daughter of Iddin-Marduk,
descendant of Nur-Sin.

Dated to the 11th year of King Hammurabi, c. 1781 BC.
This second example deviates from the common
pattern:
Dushubtum, priestess of Shuzianna, daughter of
Dugga, has released Ishtar-rabiat, her female slave.
She has cleansed her forehead. ... Ishtar-rabiat has
brought in to Dushubtum, her mistress, 10 shekels
of silver.
In the future Ibbi-Enlil and Amirtum, her sister, the
heirs of Nanna-zimu and Dushubtum, will have no
claim over Ishtar-rabiat.
Dated to the 22nd year of King Rim-Sin, c.1800 BC.
What is interesting here is that Ishtar-rabiat appears to
have bought herself outright from her mistress, and is
free of any obligations. The adoption here thus seems
to be a legal fiction.
One might wonder whether freedmen could really be
relied upon to look after their former masters, but the
practice is so common that it must have been
effective. A document from Babylon dated to 543 BC
shows what happened when the freedman failed to
keep his side of the bargain:
Iqisha, son of Kudurru, descendant of Nur-Sin has
made out a sealed document of manumission for
his slave Remanni-Bel, who is known as Remut,
certifying that he (Remut) will supply him (Iqisha)
with provisions and clothing.

The relatively comfortable conditions experienced by
slaves are perhaps not so strange. It is remarkably
difficult to look a fellow human being in the eye and
commit an act of cruelty. It usually requires you to be
able to make a clear distinction between you and
him. There must be something about him that is
somehow not quite like you. The other person is
somehow not as much of a person as you, or not even
a person at all.
In the ancient Near East the difference between slave
and free could be very slender. Your slave could look
the same as you, worship the same gods, speak the
same language and have the same customs as you.
He could very well be a neighbour you played with
as a child. And in years to come, you might find the
roles reversed. It was relatively easy to fall into or
climb out of slave status. As strange as it may seem to
us, temporary “slavery” acted as a mechanism for
social stability and cohesion.
The cost of free speech
Slaves had to be careful what they said. There was no
such thing as a right of free speech in the ancient
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Near East — not for anyone. And words sometimes
had a power that they do not possess in our world.
Certain expressions had legal status. For example, in
Hammurabi’s law 282 cited above:

by hand would be too tedious and time-consuming.
Thus the brick stamp was born. On the left here you
see such a stamp, and next to it a modern impression.

If a slave says to his master: “You are not my
master”, but it is proved that he is a slave, his
master may cut off his ear.
the slave is punished not for a tantrum but for making
a false legal declaration, one that sought to deprive
someone of a very expensive piece of equipment.
The object published as MS 30324 shows the price
that could be paid for careless talk. Although just a
small piece of metal 8cm by 4cm, it is a unique
object. At this point I’d like to take you on a short
aside from the story, to provide some context for the
object.

The writing is cut in reverse. And there’s a handle on
the back, so you just walk along the row of bricks and
press the stamp into the clay as you go. It’s a very
quick and simple system.
Occasionally you get other things impressed into
bricks, such as the dog paw prints on this brick.

The building blocks of history
Mesopotamia lacks suitable wood and stone for
construction, so buildings are made out of mud
bricks, about a foot square and 4” thick. These bricks
are a characteristic feature of Mesopotamian
civilisation. They are produced by throwing mud
mixed with chaff into square moulds; in this way, the
mud fills right into the corners. In Sumerian, brick
moulds are called, literally “throw it!”, referring to
this process. The bricks are then left in the sun for a
few days to dry hard. In the meantime, the soft clay
can be impressed; the image made will become
indelible once the brick dries. Here you see an
inscription giving the name of the king responsible for
the building project.
Mud
brick
with
inscription giving the
name and titles of
Nebuchadnezzar, King of
Babylon.

It ensures that in years to come, when later kings
restore the temples, it will be known that he was the
one who built the temple, and thus it is his soul that
deserves prayers in the afterlife. Temples require so
many bricks that writing the inscription on all of them
Volume 102 • 2008

Here a dog makes his own mark on history. It may
well be that such unplanned impressions led
Mesopotamians to the technique in the first place.
We might speculate that it could even have been the
idea behind the technology used for the cuneiform
writing system.
A few examples of stamped inscriptions are known
where one of the cuneiform signs is upside down,
indicating that the signs must be individually
mounted on the block. At some point during the
stamping process this one sign had either come off or
been taken off, and was put back the wrong way up
— most people were illiterate, so it was an easy
mistake to make. So not only did the Mesopotamians
invent printing, but they also invented moveabletype. And they used it for nothing more than stamping
bricks!
Returning to our metal object, we see that it uses the
same principles. It is cut with three cuneiform signs
written in reverse, just like the brick stamp. The
15
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inscription says “his/her words”. It is clearly a brand,
and clearly designed for use on humans rather than
animals. It can only be described as chilling.
At most times and in most places in the ancient Near
East, the branding of slaves was not standard practice.
There are scattered references to marking, although it
is not clear whether this refers to branding or
tattooing. It was usually a punishment reserved for
certain offences. The inscription fits this
interpretation. “His words” must mean more fully
“because of what he said”. You can picture the scene.
A slave has resisted his conditions and spoken to his
master in a way that the master was not prepared to
tolerate. The slave is dragged off kicking and
screaming to the local blacksmiths and the brand is
placed on the coals. Amid the filth and heat of the
smithy the brand is lifted out and the air is filled with
screams of pain and the stench of burning flesh.
Branding would be more than degradation or a
passing pain. It could easily lead to serious infections,
and possibly even death.
Yet this is a luxury object; it is a high quality product
with well-formed, almost calligraphic cuneiform
writing. It is clearly not a first attempt or something
thrown together hurriedly from scrap metal. And it
clearly has the potential for repeated use.
This is the reality that this object represents. We are
often trained to view history dispassionately, so as not
to impose anachronistic values on ancient cultures.
While this is important, a vital part of understanding
the past is feeling what things mean on a human
level. The impact on the living, breathing people who
experienced ancient history is no less real than that
felt by those caught up in current events.
How to catch a runaway
The next object I want to discuss is less gruesome
than the last. It is a clay tablet inscribed with magic.
The text is a procedure to ensure the return of a
runaway slave. I mentioned earlier that slaves were
expensive to buy and maintain. To lose one was a
financial disaster. The penalties for running away —
or for a free person who helped a slave run away —
could be severe. Hammurabi’s Code set out the
following prescription, for example:
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16: If someone hides in his house a runaway slave
belonging to either the palace or a commoner,
and does not bring them out at the call of the
herald, the owner of that house will be killed.
We also know that rewards could be claimed for the
capture of runaway slaves:
17: If someone catches a runaway slave in the
countryside and returns him to his owner, the
slave’s owner will give him two shekels of silver.
Given what was at stake, you can see the need for a
little extra help in ensuring the swift return of slaves.
We know of several such spells, all utilising similar
magic. The best preserved ritual runs as follows:
You should take potter’s clay and make a likeness
of the runaway. Bind the arms and feet and place a
pomegranate in the mouth. Burn cypress in an
incense burner. Place it before the sun god and
pour out fine beer. Recite the spell seven times
before the sun god. Then place it in a secluded
house and the slave will return.
The magic spell that should be recited runs like this:
Oh bedroom door — you who are firmly
positioned — I have placed oil and fine beer in
your foundations. Just as you rotate in your socket,
and turn back around to return to your starting
place. So should so-and-so, the runaway slave, turn
around and return, coming back to his master’s
house. By the order of [the gods] Ea, Shamash and
Marduk!
In the ancient Near East doors don’t have hinges.
They hang from posts that pivot on a socket stone.
The sorcerer uses a sympathetic magic here, drawing
on the image of the door swinging open and shut,
held fast in the socket. This spell was not drawn up ad
hoc for a specific event but was generally applicable,
able to be used as often and by as many people as
required. When the spell was recited, the slave’s
name would have been inserted wherever the text
calls the runaway “so-and-so”.
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Conclusion
The objects that I have shown you tonight each shine
a ray of light on life in the ancient world. They
highlight some of the similarities and differences
between us and the ancient world, and within the
ancient world itself. I hope to have done two things
this evening. Firstly, I hope to have inspired you to
look more closely at ancient Near Eastern history. It is
less easily accessible than classical history but
Mesopotamia is incredibly rich and just as much a
part of our heritage as is ancient Greece or Rome.
Secondly, I hope to have shown how similar ancient
people are to us. Their languages are remote, and
their customs strange to our eyes. But they share the
same aspirations, suffer the same weaknesses, and act
on the same range of motivations that fire us today.
Throughout history and across the world, people face
the same basic problems, but live in very different
worlds. The only thing that really separates us is how
we react to the circumstances that face us.
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1 Note, for example, that slavery still exists in the modern
world.
2 To give some simple examples, our “algebra” derives
from Hisab al-jabr w’al muqabalah, a book written by
(Persian) mathematician Al-Khwarizmi; and from his
name comes the term “algorithm”. Today we use
“Arabic” numbers rather than Roman numerals, and it is
the Arabs who brought us the concept of zero.
3 An image and description of the stela can be found at
the Louvre website: http://www.louvre.fr/llv/oeuvres/
detail_notice.jsp?CONTENT%3C%3Ecnt_id=10134198
673226487&CURRENT_LLV_NOTICE%3C%3Ecnt_id=
10134198673226487&FOLDER%3C%3Efolder_id=98
52723696500800&bmLocale=en
4 http://www.schoyencollection.com/smallercollect2.
htm#24.14

Volume 102 • 2008

17

Transactions of the Leicester Literary & Philosophical Society.

THE UNRESPECTABLE CHARLES DARWIN*
Dr Gowan Dawson, Lecturer in Victorian Literature, Department
of English, University of Leicester
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Sponsored by University of Leicester Bookshop
The familiar image of Darwin is that of a white bearded and deeply respectable Victorian gentleman. His
apparent respectability is not merely trivial or inconsequential, but seen as central to the acceptability of his
radical scientific theories. Historians have long made this assumption:
With infidelity and materialism ...generally associated with immorality ...It was of great importance [to the
success of On the Origin of Species] that Darwin and Huxley were gentlemen and family men of complete
financial, political and sexual respectability. Burrow
The ‘respectability’ that evolutionism gained after the Origin was in large part due to the respectability of
the Darwinians themselves ...To a man, they were exemplars of the most boring Victorian respectability
...good family men of impeccable sexual propriety. Ruse
However, the argument that I want to put forward in this lecture is that this respectability was not something
that Darwin and his supporters could simply take for granted. Instead they had to work extremely hard to
fashion and maintain a reputation for propriety in a culture dominated by middle-class norms of respectability,
which, shaped by early nineteenth-century evangelicism, sought to regulate behaviour in relation to drinking,
gambling and, above all, sex. Sex, desire and generation were at the centre of much of Darwin’s evolutionary
theorising, particularly in the mechanism second in importance only to natural selection that he termed sexual
selection, and contemporary critics of evolution were not slow in exploiting some of the tensions between
Darwinism and conventional notions of Victorian respectability. I want to examine this issue tonight by
looking at the writing, publication and reception of one of Darwin’s most famous books, The Descent of Man.
Although man was conspicuously absent from On the
Origin of Species in 1859, humans had been part of
Darwin’s evolutionary speculations since at least the
notebook on ‘Man, Mind and Materialism’ which he
began in the late 1830s. The writing of The Descent
of Man, and Selection in Relation to Sex some thirty
years later, as Darwin told Alphonse de Candolle, was
prompted partly by his ‘having been taunted that I
concealed my views’ on the subject in the Origin1.
Now, at the beginning of 1871, man was finally to
take centre stage in Darwin’s published writing, as he
had long ago in his private notebooks and
correspondence, as well as in numerous responses to
the Origin. By the early 1870s, though, the
comparison of human anatomy with the structures of
lower animal forms—the evidence bearing on the
origin of man with which the Descent begins—was no
longer particularly contentious. Unlike Thomas
Henry Huxley in his 1863 book Man’s Place in
Nature, moreover, Darwin did not begin the Descent
with any potentially threatening images of manlike apes.
18

Instead, one of the first specific pieces of evidence for
human transmutation that the book provided were the
tiny folds of the human ear, now known as the Darwin
tubercle, which, as Darwin claimed, were a ‘vestige of
formerly pointed ears’ that man shared with his simian
By focusing initially on such an
forebears.2
apparently innocuous, as well as entertainingly droll,
detail of human anatomy, Darwin gave his readers an
opportunity to themselves experience the evidence
for man’s evolution in a way that was unthreatening
by simply examining their own ears. Even John
Murray, the book’s publisher who remained equivocal
about his bestselling author’s theories, could joke that
the Descent would ‘cause men to prick up what little
Far from provoking
has been left them of ears’.3
indignation, Darwin’s demonstration of the
homological structures of humans and the lower
animals could instead provide, amongst other things,
an amusing diversion at middle-class dinner parties.
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There were, however, aspects of Darwin’s account of
human evolution which remained highly
controversial, most notably his application of the
theory of sexual selection to human reproductive
behaviour. Sexual selection, which Darwin had
touched upon only briefly in the Origin, was in fact
the principal subject of the Descent, taking up far
more of the book’s two volumes than the discussion
of human origins. Darwin offered copious evidence,
drawn from across the animal world, of the physical
combat and aesthetic competition by which the
active males of a species struggled for passive female
mates.4 Such sexual selection, as Darwin explained
to Alfred Russel Wallace, had ‘always been a subject
which has interested me much’, and from the early
1860s it became increasingly central to his
understanding of human evolution, and racial and
sexual difference in particular.5
The potentially provocative inclusion of human
sexual behaviour alongside that of other species was
moderated by the anthropomorphic—and decidedly
Victorian—assumptions which Darwin brought to
descriptions of the mating habits of widely different
animals, such as the instinctually connubial canaries,
which, even when bred with five separate females,
invariably returned to the first, who was ‘alone
treated as the wife’ with the others merely ‘treated as
concubines’ (v1:p271). Along with this projection of
conjugal fidelity onto the natural world, the ways in
which human courtship resembled that of the lower
animals were likewise depicted in romanticized
images, most likely arising from Darwin’s well-known
taste for sentimental domestic novels that, in his own
words, featured a ‘pretty woman’ and did ‘not end
unhappily’. He writes, for instance, of ‘young rustics
at a fair, courting and quarrelling over a pretty girl,
like birds at one of their places of assemblage’
(v2:p122), and in later editions of the Descent added
a reference to the ‘comic or tragic’ potential of ‘all
love intrigues’. In fact, as the literary critic Ruth
Yeazell has pointed out, in the Descent Darwin
‘implicitly deferred the representation of sex in order
to dwell on the story of choosing’ in precisely the
same way that the nineteenth-century ‘English novel
quietly subordinated the erotic impulses that drove its
courtship plot’.7 The more disquieting implications
of rooting human sexuality in animal behaviour,
though, could not be elided entirely by Darwin’s cosy
anthropomorphism and frequent interludes of lush
romantic rhetoric.
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Instead major changes had to be made to the very
form of the book. The incessant focus on sexuality
obliged Darwin to be scrupulously careful in the
language he used in the Descent, and John Murray,
who, as I mentioned earlier, was the book’s publisher,
was particularly alert to the need for discretion.
Reading through Darwin’s manuscript, he even
counselled that the word ‘Sexual’ ought not to appear
in the book’s title, and when Darwin proposed ‘The
Descent of Man & Selection according to Sex’ as a
compromise Murray expressed himself ‘glad’ to be
‘rid of an objectionable adjective’. In the final title
the specific connection between selection and sex
was further diluted to merely ‘in Relation to’,
although Darwin and Murray’s careful concessions
were still not sufficient to spare the blushes of many
American periodicals, which, in reviewing the
Descent, deliberately misprinted the contentious final
word of its title as either ‘Sexes’ (Harper’s New
Monthly Magazine) or, still more misleadingly, ‘Sea’
(Galaxy). Others, such as Scribner’s Monthly, simply
ignored the full title and never referred to the book as
anything other than merely The Descent of Man.8
The issues of language and tone were particularly
problematic in relation to the delicate subject of
female sexual response. Candid descriptions of the
means by which the male of a particular species
‘allures or excites’ the female might be acceptable in
natural historical accounts of animal behaviour, but
they would quickly become objectionable when
human sexual conduct was also included, especially
in the light of long-established cultural assumptions,
articulated in medical treatises no less than in
evangelical sermons and enshrined in the various
social purity movements of the late nineteenth
century, regarding the natural modesty and sexual
hesitancy of women (v1:p300).9 Not surprisingly,
Murray took exception to the tone of a section of
Darwin’s manuscript dealing with the role of females
in courtship:

It is with a view to removing any impediments to
its general perusal that I wd. call your attention to
the passage respecting the proportion of advances
made by the two sexes in animals and I wd. suggest
that it might be toned down—as well as any other
sentence liable to the imputation of indecency if
there be any.10
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The passage Murray seems to have had in mind,
though he was later unable to locate it, described
how, throughout the animal world, the ‘coy’ female
was, almost without exception, ‘less eager than the
male’ and ‘requires to be courted to give her desires’.
The final phrase, touching upon female sexual desire,
was taken from an observation made ‘long ago’ by
the ‘illustrious’ surgeon-anatomist John Hunter, and
Darwin, as he informed Murray, had assumed that a
quotation, especially one from a respected
eighteenth-century source, would render the difficult
subject matter ‘less coarse’.11 Darwin had already
carefully sidestepped Hunter’s original reference to
the ‘female’ being ‘not so desirous for copulation’,
but he promised to alter the sentence, and, in the
published version of the Descent, the quotation from
Hunter appeared in a truncated form—‘she generally
“requires to be courted”; ...’—which scrupulously
avoided any mention of female desires (1:273).12
While it involved only a relatively minor textual
amendment to the Descent, Murray’s prudish
intervention actually made the book’s implicit
argument concerning female passivity in sexual
pairings much more pronounced, although Darwin’s
use of the overdetermined term ‘coy’ to characterize
female behaviour in such encounters also suggested
the existence of other, less comforting, possibilities.
After all, while coyness generally signified a reserved
shyness or modesty, especially with regard to sex, the
term also carried the almost completely contrary
connotations of self-consciously affecting such
shyness or reserve in order to gain an advantage, and
even of deliberately coaxing, enticing and alluring a
potential partner. It was this sense of the word that
was employed in Darwin’s quotation, elsewhere in
the Descent, of Sir John Lubbock’s account of the
‘coquetting’ behaviour of a female beetle, which
‘pretends to run away’ from the male and then ‘turns
coyly round’ to ensure his attention (1:348).

philosophical works throughout the nineteenth
century. For the Victorians, as Lynda Nead observes,
‘Latin thus becomes the written equivalent of the
sculpted fig leaf’.14 Murray evidently had a similar
objective in mind, and, although it is unclear exactly
which of the Descent’s multitudinous footnotes he
wished to veil rhetorically, there are several
occasions when Darwin’s footnoted commentary on
particular points appeared, without any notice or
explanation, entirely in Latin. Instead of merely
leaving Classical passages in their original form,
moreover, Darwin actively translated passages from
vernacular English into the more demure idiom of an
ancient language.

Another of Darwin’s methods of making the Descent
less coarse did find favour with Murray, who
commended him for ‘the note which you have very
properly veiled in Latin’.13 In the 1840s a vast
catalogue of the archaeological discoveries made at
Pompeii over the previous century had restricted
access to information regarding the various licentious
and pornographic artefacts that had been unearthed
by simply ‘leav[ing] all the quotations from classical
writers untranslated’, and similar strategies were
employed in numerous literary, medical and

Even such carefully concealed intellectual
contraband might nevertheless still be detected by
wholly unsuitable readers, and the American
humorist Richard Grant White warned ironically that
to ‘cloak’ parts of the Descent in the ‘obscurity of a
learned language’ was actually a ‘doubtful expedient
in these days—these practical days—when so many
young women learn nothing of house-keeping but
Rather than being genuinely
much of Latin’.15
concerned by the potentially invidious consequences
of the advancement of female education, White’s
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The book’s first Latin footnote, near the beginning of
the Descent’s opening chapter, referred to the role of
smell (‘odoratu’) in the courtship behaviour of both
humans and other quadruped mammals (‘hominibus
et Quadrumanis’), a topic that Darwin conceded was
potentially unseemly (‘turpius’) and which he might
have preferred to avoid discussing candidly at such
an early stage in the book (1:13n.). It was, after all,
precisely these initial pages that the general public—
or possibly even indolent reviewers—were most
likely to peruse casually in bookshops and libraries,
perhaps even forming an impression of the Descent
as a whole from merely such a cursory encounter
with its opening section. But Darwin, at pains to
convince scientific doubters such as Wallace of the
effectiveness of his theory, could not afford to
disregard entirely any evidence that apparently
supported sexual selection, even if its potential to
perturb the moral sensibilities of the Descent’s
general readership meant that it had to be effectively
smuggled into the book in an extremely circumspect
footnote which, veiled in Latin, was intended never
to be understood by the majority of the book’s
audience and to be meaningful only to the most
erudite and specialist readers.
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own response to the Descent, a comic lecture on The
Fall of Man: or, The Loves of the Gorillas (1871)
ostensibly delivered by an elderly simian naturalist,
not only lampooned but also persistently drew
attention to Darwin’s strategic use of Latin. At one
point, the human editor who claims to have
witnessed and transcribed the gorilla’s lecture in the
interior of Central Africa appends to it a satirical
footnote of his own which directs readers to ‘See the
passage in Latin in chapter i of “The Descent of
Similarly, at the end of the simian’s
Man”.16
discourse the editor unwittingly attracts the amorous
attentions of an elderly female gorilla who has been
part of the listening crowd, and observes, ‘I thought
of Darwin’s book ...and I remembered the dreadful
words: “et dignoscebat in turba, et advocat [sic] voce,
gestuque [and picked them out from the crowd,
calling out to them with voice and gesture]”’, which
were part of the closing sentence of the same Latin
footnote in the Descent’s initial chapter.17 While, in
this particular footnote, Darwin had endeavoured to
veil a description of the incitement of a baboon’s
sexual frenzy (‘furorem’) by the sight of certain
females (‘aspectu feminarum’) in decorous Latin that
was intended to be intelligible only to a very
restricted number of readers, White, in his satirical
lecture, transformed the same passage into a drolly
comic anecdote which, with its grotesque
accompanying illustration, would, quite deliberately,
be accessible to the broadest possible audience
(1:13n.).
Perhaps because of these potential difficulties, a
reference to the African fondness for steatopygous
females made use of both of Darwin’s favoured
rhetorical means of ensuring the Descent’s moral
rectitude. The observation that ‘according to Burton,
the Somalimen “are said to choose their wives by
ranging them in a line, and ...picking her out who
projects furthest a tergo”’ not only veiled in Latin any
potential indelicacy regarding the female behind, but
was also part of a sentence quoted from an article in
the Anthropological Review by the explorer and
anthropologist Richard Burton.
Nevertheless,
Darwin, with Murray’s previous advice regarding his
earlier use of Hunter’s words perhaps still in mind
and no doubt well aware that, unlike the illustrious
Hunter, Burton was a controversial figure whose
notorious name conferred no tacit respectability on
the statement, also removed a more direct reference
to the female posterior in the remainder of the
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quotation, silently changing Burton’s ‘nothing can be
more hateful to a Negro than a thin rumped woman’
to the more circumspect ‘Nothing can be more
hateful to a negro than the opposite form’ (2:346).18
Despite his customary scrupulous attention to detail,
Darwin was apparently willing secretly to modify
passages extracted from some of his most
authoritative anthropological sources merely in order
to ensure the acceptability of his book to the majority
of the Victorian reading public. However, even the
book’s meticulous bowdlerization could not prevent
critics from complaining of an apparent obsession
with sex which would make the Descent unsuitable
reading material for all but the most worldly
gentlemen.
Reception
The strenuous endeavours of both Darwin and
Murray to purge the Descent of any potential
impropriety were, according to the Dublin Review,
an unqualified success. While this organ of moderate
Catholic opinion considered sexual selection ‘a
subject that it is difficult to treat in any Review but a
strictly scientific one’, it was readily conceded that
‘Mr. Darwin handles it in a way that entirely strips it
of all offensiveness’.19 The Westminster Review
likewise agreed that Darwin ‘with modesty and
caution all his own ...makes a temperate use of his
discovery’ of sexual selection.20 Although the
Westminster’s anonymous assurances regarding the
Descent’s discretion were actually written by William
Sweetland Dallas, who was hardly impartial having,
amongst many other services to Darwin, compiled
the book’s index, historians have, for the most part,
similarly assumed that Darwin’s attempts to render
his evolutionary account of human origins
respectable were both relatively unproblematic and
largely successful. The Descent, as Yeazell has
suggested, resembled ‘a respectable Victorian novel’,
while Adrian Desmond and James Moore have
likened Darwin’s book to ‘a tremendous family saga’
which ‘did not tax one’s tolerance so much as
entertain’, and, more recently, have commented that
‘the Descent had British gentlemanliness stamped all
over it’.21 But this was not necessarily the experience
of much of the book’s original audience; readers,
after all, approach texts in a multiplicity of different
ways and are notoriously resistant to authorially
mandated meanings. Indeed, several reviewers of the
Descent, both commendatory and adverse, drew
21
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attention to the explicitness and apparently unseemly
tone of much that still remained even in its carefully
expurgated pages.

forthright response to the Descent’s seemingly
incessant focus on sex was to come in another of the
old enemies of Darwinism, the Edinburgh.

Some, for instance, raised eyebrows at the Descent’s
apparent preoccupation with sex, and at least part of
the problem was the explicitness even of Darwin’s
overtly scientific language. The Athenæum, long the
bête noire of Darwinism, was simply lost for words,
claiming: ‘We scarcely know how to deal with
Sexual Selection’. It was, the Athenæum claimed,
‘both a delicate and difficult subject’, and, when a
passage from the Descent dealing with the
emergence of sexual dimorphism in early man was
reprinted in the review, it was noted that ‘we quote
[it] with the omission of a few words that might
displease the fastidious’.
The potentially
objectionable missing words were merely ‘the
excreta were voided through a cloaca’, but the
Athenæum’s reprinted passage was also brought to
an abrupt halt with the melodramatic aposiopesis,
‘We decline to continue the extract’, just as the
particular section extracted from the Descent was
about to move on to androgynous male mammals
which ‘possess ...rudiments of a uterus with the
adjacent passage’ as well as ‘rudiments of mammæ’
(1:207–08). Those readers willing to tolerate such
explicit descriptions, the review advised, ‘must have
recourse to the book’.22 Darwin’s latest evolutionary
monograph, it was clearly implied, transgressed the
boundaries of acceptability even of a highbrow
journal like the Athenæum, and the widespread
practice of general readers gaining a detailed
knowledge of the latest scientific publications from
periodical reviews and extracts was, in this case,
considered inappropriate.23

The Edinburgh, the oldest of the heavyweight
quarterly reviews, had carried Richard Owen’s
swingeing review of the Origin in 1859, and it now
commissioned the geologist William Boyd Dawkins
similarly to take on the Descent. Dawkins was in fact
sympathetic to many aspects of evolution, and his
anonymous review of the Descent seemed, at first, to
warm to Darwin’s new book, which, it observed, was
‘On every side ...raising a storm of mingled wrath,
wonder, and admiration’.26 It was only when he
came to consider the disconcertingly dominant role
of sex in Darwin’s thinking that Dawkins switched to
a more abrasive rhetoric. After caustically dismissing
the theory of sexual selection as ‘altogether
inconsistent with known fact’, he observed:

Even friends such as Wallace could not be relied
upon to avoid such concerns entirely, and in his
otherwise favourable review of the Descent in the
Academy Wallace contrasted Darwin’s frank
discussion of sexual selection with the ‘reticence
with which the sexual relations of animals have been
treated in popular works’.24 In the revised second
edition of the Descent published in November 1874
Darwin would respond to the anxieties of Wallace
and others by exclaiming defiantly, in the preface to
his discussion of courtship behaviour amongst
humans, that ‘No excuse is needed for treating this
subject in some detail’.25 This lay in the future,
however, and in the meantime an even more
22

Inferences might not unfairly be drawn from this
portion of Mr. Darwin’s work, to which we cannot
in this place do more than advert. But we do him
no injustice in ascribing to him the theory of
Lucretius—that Venus is the creative power of the
world, and that the mysterious law of
reproduction, with the passions which belong to it,
is the dominant force of life. He appears to see
nothing beyond or above it. In a heathen poet
such doctrines appear gross and degrading, if not
vicious. We know not how to characterise them in
an English naturalist, well known for the purity and
elevation of his own life and character.27
The veritable obsession with sex and its attendant
passions evinced by Darwin’s latest book rendered
Dawkins, like the Athenæum’s reviewer, almost
speechless.
Even while acknowledging the
exemplary nature of Darwin’s own personal
reputation, he insinuated that the overriding
importance that the Descent placed on sexual
selection in evolutionary development, and
especially that of man, was as coarse and demeaning
as the most lascivious philosophies of the corrupt
pagan world. The Descent, it was implied, might
even encourage the same kind of corrosive sexual
abandon that had long been ascribed to the Roman
poet Lucretius. After all, only three years earlier in
1868 Alfred Tennyson’s sombre dramatic monologue
‘Lucretius’ had implied that the ‘sober majesties / Of
settled, sweet, Epicurean life’ would always
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ultimately descend into the degrading erotic fantasies
which, in the poem, inveigle the mind of the Roman
poet once he has imbibed his wife’s love philtre.

considered appropriate reading material only by
worldly gentlemen with a penchant for such racy
books.

Darwin’s theories had, from at least the beginning of
the 1860s, been portrayed extensively in visual form,
often for satirical ends, and I want to now to consider
some of the responses to the Descent’s apparent
unseemliness that were evident in Victorian visual
culture. The notoriously whimsical and idiosyncratic
brand of visual humour pioneered by the illustrated
periodical Punch has long been assumed to have
eschewed the vulgar excesses of earlier forms of
comic journalism, especially once Shirley Brooks
became editor in 1870. In the satirical weekly’s
reaction to the Descent, though, there were
nevertheless numerous subtle hints regarding the
more unseemly aspects of the book which had been
identified in various reviews, and Punch’s cartoons,
skits and poems consistently drew attention to
exactly those aspects of the Descent that were most
likely to affront the genteel sensibilities of its
predominantly middle-class readers.28

Discussion of the Descent was again associated with
the male pleasures of tobacco in another Punch
cartoon, once more drawn by Du Maurier, which
depicted two men, both holding cigarettes and seated
in informal postures, who consider the implications
of Darwin’s book amidst the smoky atmosphere of
what appears to be a gentlemen’s club. The cartoon’s
ribald humour certainly corresponds to precisely
such a patriarchal setting, for in reply to the first
man’s figurative contention ‘what does it matther to
me whether me great-grandfather was an anthropoid
ape or not’, the second man, who wears a top hat and
speaks with an aristocratic lisp, remarks drolly, ‘Haw!
Wather disagweeable for your gwate gwandmother,
wasn’t it?’.30 The lewd inference of this overly literal
response is the distinctly ‘disagweeable’ prospect that
the first man’s female ancestor—who is clearly
assumed to have been human (although perhaps
Irish)—shared her bed with a bestial anthropoid ape.
There was, as Beer has noted, a certain ‘sexual
distaste ...for many Victorians in the idea of kinship
with other animal species’, and this particular Punch
cartoon, as Beer observes, is ‘provocatively insistent
that descent implies sexual congress’.31 Even the
sanctity of the marriage bed would be desecrated by
Darwin’s incongruous insistence on man’s intimate
connection with simians, and in the pages of Fun,
Punch’s main satirical rival, Darwin himself was
shown accompanying an ape in the recent wedding
procession of Queen Victoria’s eldest daughter.32

Precisely these members of Punch’s audience were
shown reading and responding to the Descent in
George Du Maurier’s comic engraving ‘A Logical
Refutation of Mr. Darwin’s Theory’, which depicted a
middle-class father attempting to persuade his
incredulous wife, who holds their young daughter
tightly on her lap, that ‘baby is descended from a
hairy quadruped, with pointed ears and a tail. We all
are!’. The couple face each other across a
conspicuously tidy hearth, and the mother’s indignant
rejoinder, ‘I’m not descended from anything of the
kind ...and baby takes after me. So, there!’,
determinedly repels any potential Darwinian
incursion into the well-ordered domestic realms of
the home and nursery, even though an actual hairy
quadruped with pointed ears and a tail—the family’s
pet cat—lurks just behind her. The flippant manner of
the similarly hirsute and pointed-eared patriarch,
who ‘loves to tease’ his earnest spouse and lounges
comfortably on a cushion in front of the fireplace
holding an open copy of the Descent in one hand
and a cigarette in the other, likewise associates the
reading of Darwin’s book with louche and
distinctively masculine forms of pleasure.29 As with
the reviews in the Athenæum and elsewhere, Du
Maurier’s ‘A Logical Refutation of Mr. Darwin’s
Theory’ seems to imply that the Descent would be
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Such disconcerting apprehensions over the possibility
of sexual relations between humans and other
species were connected, of course, to the anxieties
over miscegenation and the apparently more
primitive sexuality of other races prompted by
nineteenth-century imperial expansion, but they also
give an insight into how concerns with indecency
and sexual respectability were, despite Darwin and
Murray’s best efforts to effectively bowdlerize the
Descent, integral to the reception of the theory of
sexual selection in the nineteenth century, whether in
the bawdy pages of Punch and Fun or the more staid
columns of the Athenæum and the Edinburgh
Review.
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Of course the nineteenth century is also notorious for
its obsession with the legal regulation of what were
considered illicit books, with the first Obscene
Publications Act being passed in 1857, and I want to
conclude now by examining how even Darwin’s
works were not exempt from this process. Indeed,
almost two decades after Darwin’s death in April
1882, the potential legal consequences of the
Descent’s alleged indecency were brought
dramatically to public attention.
In 1898, the radical bookseller George Bedborough
was arrested for selling a copy of Havelock Ellis’s
pioneering scientific analysis of homosexuality,
Studies in the Psychology of Sex: Sexual Inversion, to
an undercover police officer posing as a customer.
In Bow Street Magistrate’s Court, Ellis’s weighty
sexological tome was charged with being a ‘lewd
wicked bawdy scandalous and obscene’ book which
had the potential to corrupt the minds of its readers.33
This avowedly scientific work fell foul of the judicial
definition of obscenity established by Lord Cockburn
in 1868—which focused on the ‘tendency of the
matter ...to deprave and corrupt those whose minds
are open to such immoral influences and into whose
hands a publication of this sort might fall’—even
though it was priced at a prohibitive ten shillings and
every copy of the book, which was published by the
freethinking University Press in Watford, carried an
explicit warning that ‘This book is a scientific work,
intended for medical men, lawyers, and teachers. It
should not be placed in the hands of the general
public’.34 The response of radicals and freethinkers
to the legal proceedings was to argue that if Ellis’s
Sexual Inversion was to be considered obscene, then
exactly the same charge would have to brought
against numerous other medical and scientific
works, including such highly regarded and iconic
texts as Darwin’s Descent of Man. In fact, a
remarkable radical parody of the judicial process
against Ellis’s sexological work, once again
published by the University Press, actually reimagined Bedborough’s trial as a prosecution of the
Descent.
In Darwin on Trial at the Old Bailey (1899), written
by the German émigré freethinker and petty criminal
Georg von Weissenfeld under his habitual
pseudonym ‘Democritus’, the prosecuting barrister
Sir Richard Bully insists that Darwin’s theory of
‘Sexual Selection is ...highly suggestive and obscene,
24

and ...may create lustful desires in the liege subjects
of our gracious Queen’.35 He then reads aloud
various passages from the Descent, proclaiming,
amongst other things, ‘What shall we say to this
description of a nude Hottentot woman’, and
remarking that the ‘author enters into the minutest
details of generation, which should never be
mentioned, and certainly never be printed to corrupt
the pure mind of our children’. Darwin’s celebrated
book, the hectoring barrister concludes, is ‘veiled by
scientific terms, but deal[s] with an immoral subject’
and is therefore deserving of prosecution under the
Obscene Publications Act.36
Various witnesses in this fictional Old Bailey trial
protest that the ‘prosecution really amounts to an
indictment of our greatest men, the apostles of
evolution’ and insist that ‘Darwin’s ...works do not
contain one single indecent sentence, not one
particle of obscenity’.37 Sir Richard Bully, though,
remains adamant that

it would have been best if Darwin’s works had
been suppressed from the beginning. Two years of
hard labour would have kept him from his
pernicious work. Now it is too late, and we must
put up with the evil resulting from his teachings,
but the police will have a sharp eye on all
publications dealing with questions of ‘Sex’.
Finally, the spirit of Darwin descends on the court to
denounce this ‘vile hypocrisy, the nation’s bane’ in
which ‘no mind is pure, no body sane’.39 Darwin on
Trial at the Old Bailey did not, of course, set out to
reproach any of aspect of Darwin’s own evolutionary
theories. Rather, Darwin himself, despite his death
almost two decades before, was enlisted as a spectral
advocate of Ellis’s right to publish Sexual Inversion,
and the aim of the radical parody was to expose the
incongruity and absurdity of prosecuting any
scientific work, whether Ellis’s innovative exploration
of modern sexual dysfunction or Darwin’s highly
renowned monograph on human descent, for
corrupting its readers with obscene thoughts. As
with the reviews and visual responses of the early
1870s that I explored earlier, though, Darwin’s
Descent was nevertheless presented as a distinctly
ambivalent scientific text, and one which, in view of
existing obscenity legislation, might potentially be
prosecuted and its eminent author sentenced to gaol.
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Darwin’s apparent respectability is not only central to
the acceptability of his radical scientific theories in
his own times and even now when they’re still the
subject of considerable controversy, especially in
North America. But not so simple ...
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FREEMASONRY’S ANTIQUE LEGACY
Michael Hyman, Partner in a Textile Conservation Business
Lecture Delivered on 26 November 2007
Few people realise that many of the works of art that we take for granted around us have been created by
Freemasons. My lecture asks the listener to consider whether particularly talented Masonic artists have
endeavoured to promote their Masonic beliefs through their art, or whether their being Freemasons is purely
coincidental. Of course, there are many more works of art from non-Masons than there are from Masons, but
the lecture suggests that the principles of Freemasonry may well have been the inspiration, acknowledged or
even unwitting, behind those works considered.

In order for the audience to appreciate potential
Masonic inspiration, it was necessary to explain to
the audience the Masonic principles of equality and
fraternity, virtue and charity, and racial and religious
toleration. Masons would never seek to claim any
monopoly of such behaviours but I wanted to
evidence it in the art they have left behind for us.

American version. My examples in this section were
drawn from different places and different times in
history – but they all involved similar and lasting
structures. It might be easy to argue that the impact
of these various architects is nothing more than
coincidence but, to me, it seems strange that a strong,
common bond unites them all.

The first area for consideration was architecture.
Whilst it may not be possible to demonstrate
fraternity, virtue or a tolerant attitude in building
design, it is possible to look for specific symbolism in
the style of architecture favoured by Freemasons.
Architecture combines two of the three pillars of
Freemasonry, notably Beauty and Strength, and the
neo-classical style of such diverse buildings as
London’s St Paul’s Cathedral and the British Museum,
and Washington’s White House and Capitol did
provide a perfect proportionality with a fine balance
between the beauty of the symmetry and the strength
of the walls and columns. The perfect nature of the
buildings could be seen to represent and promote the
perfect nature of a person, taking the symbolism from
the building of King Solomon’s Temple in Jerusalem.
Sir Christopher Wren was an important figure as,
being both Freemason and architect, he epitomised
the link between the practical skills of the practising
stonemasons (much revered at that time) and the
intellectual skills of thinking Freemasons.

Our second area of interest was painting and we
looked at the Masonic artist, firstly, in the context of
social reform and, secondly, in the possibility of
Masonic principles acting as drivers for artistic
techniques and themes. Examples of William
Hogarth’s socially satirical engravings highlighted
religious fanaticism and drunkenness. ‘Night’
focussed on the drunken customs of those who
should know better and the main figure is seen still
wearing his Masonic regalia, implying that Masons in
particular should be seen to be setting a lead in
decent behaviour. Techniques to enhance the
balance between light and shade strongly influenced
the works of Francesco Bartolozzi and Philip
Loutherbourg, provoking the question as to whether
such emphasis was as a result of discussions in the
Lodge around balance and harmony, or was merely
just coincidental. The Masonic requirement of a
belief in a single, Supreme Being was suggested as
motivation for the Jewish painter Marc Chagall to
extol a universal faith that transcended sectarian
divisions in his Biblically-themed paintings.

I took the time, in this section, to explore a subsidiary
theme that some Freemasonic works of art were well
known to all of us, but unattributed to this particular
group of men. I introduced examples as varied as the
boulevards of Paris and the Statue of Liberty and
contrasted the secrecy of Western European
Freemasonry with the openness of the North
Volume 102 • 2008

We also considered the works of several Masonic
craftsmen whose work did not give the same
opportunities as architecture and painting to
demonstrate their claim to have been inspired by
Masonic principles. The interior designs of William
Burgess, the books bound by William Lubbock and
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some porcelain figures modelled by Johann Kaendler
all contained Masonic symbols. In these cases,
instead of needing to look for hidden clues in the
message or technique within the work, the Masonic
symbols are stark and obvious, but nevertheless
demonstrating a desire to be associated with
Freemasonic sentiments.
We then moved to consider how Freemasons might
use literature to show their Masonic credentials.
Freemasonry had started and flourished in an age of
revolt, an age that we refer to today as the ‘Age of
Enlightenment’, and placed great emphasis on
freedom of speech and belief. Writing was, of course,
an excellent way of conveying those principles to a
wider audience and writers focussed on particular
principles. The virtues of loyalty and honour can be
found in the writings of Sir Walter Scott and Sir Henry
Rider Haggard, and Scott even makes direct
references to Freemasonry to amplify particular
qualities. The very important principle of Brotherly
Love is evident in the writings of Robbie Burns, in the
children’s classic tale Pinocchio and in some of the
work of Rudyard Kipling.
Kipling also saw
Freemasonry as a force for good in transcending the
socially divisive castes and sects in India where he
grew up as a young man, as illustrated in his poem
‘The Mother Lodge’ which lists the Lodge members
by their various faiths.
Some time was given to the link between
Freemasonry and three prominent German writers of
the literary movement called Romanticism which
flourished in Germany in the late 18th century. This
movement came into being towards the end of the
Age of Enlightenment and again reflected the growth
of freedom and equality, themes picked up by
German Masonic dramatists. Lessing specifically
wrote a play examining the reason why someone
should wish to become a Mason, Goethe expounded
his Masonic sentiments in the Romantic play ‘Faust’
and Schiller’s ‘Ode to Joy’ was a wonderful
expression of love and brotherhood.

works from Thomas Arne, Rouget de Lisle, Jean
Sibelius and John Philip Sousa. Following the earlier
example of Hogarth, social injustice was musically
satirised in many of the operas of Gilbert and
Sullivan. Inevitably, Wolfgang Amadeus Mozart was
the highest profile Masonic composer and his opera
‘The Magic Flute’ contains many Masonic references,
including echoes of knocks with the gavel within
Masonic ritual. Some time was also spent on musical
symbolism where particular notations related to the
ties of brotherhood and to harmonious relationships,
all good Masonic characteristics.
Had Masonry in Western Europe not been so
subsumed by its secrecy, then perhaps due
recognition might have been given to the Masonic
influence in art in its widest sense, over the last 300
years. There could even have been a plausible
‘Masonic Movement’ across art. We have looked at a
number of varied examples, sufficient to hope that
those who attended the lecture might be persuaded
that some Masonic artists may have been specifically
influenced by Masonic principles and consciously, or
even unconsciously, sought to incorporate them in
their works. One could inevitably argue that this
association is nothing more than coincidence, but I
hope that the sheer number of ‘coincidences’
covered in the lecture does suggest something more
substantive at play.
The lecture ended by inviting the audience to
consider that Masons still have a part to play in
society and that their contribution is not just a thing
of the past. No one, Mason and non-Mason alike,
doubts the importance and credibility of the kinds of
behaviour covered as ‘Masonic principle’ and any
support for and reminder of such characteristics in
the art of ‘the next frontier and beyond’ will not be
un-appreciated by succeeding generations.

Beethoven’s use of ‘Ode to Joy’, despite his probably
not being a Mason, was a wonderful way of arriving
at the last area for consideration, that of Music, where
beauty and harmony can be experienced through all
the senses. Continuing our themes of freedom and
equality, Masons were responsible for much of what
we might call ‘patriotic’ music, as evidenced by
28
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WHERE ARE THE WOMEN IN GEOLOGY?
Professor Cynthia Burek, Centre for Science Communication
University of Chester
Joint Lecture with Geology Section Delivered on 7 January 2008
The answer to the question of where are the women in Geology can be tackled in three different ways:
Historically, Academically or Geographically. In this paper I have chosen primarily to look at the place of
women historically with a small journey into the realms of academia and geography.
The role that women have played in the development of the science of geology has varied tremendously
throughout history but is intimately linked to the context of women’s place in society.
Two issues will be looked at in detail: firstly the effect of travel to field locations and secondly the place of
female role models or rather the lack of them. Two important dates emerge here exactly 100 years apart, 1875
and 1975. The first date recognises the introduction of women into Higher Education and the second The
Sexual Discrimination Act that outlawed targeted actions against women on grounds of gender.
Finally we shall make small excursions into the realms of academia to look at whether female geologists have
always favoured palaeontology and lastly into geography to consider what other European nations think
about female scientists and in particular female geologists (if at all).

The problem of women undertaking
geological fieldwork
Introduction
Fieldwork is, as we all know fundamental to geology.
The rocks do not often come to you. Two exceptions
spring to mind, mass movements and small samples
collected in the field. In both situations the context of
the deposits or specimen is lost. Thus fieldwork is
necessary for all geologists and in particular back in
history when technology was not as advanced. To say
that women did not travel is inaccurate and there are
numerous examples of women travelling from the
Pilgrims, as shown in Chaucer’s Canterbury Tales
with both the Wife of Bath and the female religious
travellers, to Mary Wollstonecraft (1759-1797), an18th
century writer well known especially for “The
Vindication of the Rights of Women” who travelled
by herself through Scandinavia with just a maid and
her baby at a time when this was unusual. Women
also undertook work involving travel ranging from
shepherdesses and fruit pickers at one end of the
social scale to ladies undertaking the Grand Tour
around Europe at the other. The importance of status
and class in the fieldwork context is something that
needs to be addressed.
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However the following section will examine early
women geologists in the light of the problems raised
and then look at strategies early students, teachers
and professionals adopted to overcome them.
Early women geologists
The importance of status or class is highlighted by the
examples of Mary Anning of Lyme Regis and both
Etheldred Benett and Charlotte Murchison.
Mary Anning (1799-1847) is probably the most well
known of early female geologists (Torrens, 1995). She
was born and bred in Lyme Regis in Dorset where her
family lived and worked. Her father died when she
was eleven and with her brother she helped the
family to survive by finding, collecting and selling
fossils on the local beach and cliffs. When only 12
she discovered a complete ichthyosaur at Lyme Regis
which was so significant it was subsequently sent to
the British Museum. Her discoveries became legend
and she mixed with many famous geologists such as
de la Beche and William Buckland. She died at the
relatively early age of 47 years from breast cancer.
In her brief life she left Lyme Regis only once, to
travel to London. Although an acknowledged expert
on ammonites and pleisiosaurs, she was not invited
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to give talks nor was she able to join the Geological
Society because her accent, her working class status
and her gender acted against her.

wives/sisters/daughters acted as geological assistants
to their males relatives. A quote from this time sums
this up beautifully

In contrast Etheldred Benett (1776-1845) was the
daughter of a local squire in Tisbury, Wiltshire. As
such she was able to travel short distances from her
home and had the respect of the local population.
Her work was lodged in the Geological Society of
London, including one of the first measured sections
of a quarry, undertaken not by her but by quarrymen
under her orders. (“The measure of the different beds
of stone in Chicksgrove Quarry in the Parish of
Tisbury, Wiltshire” (Benett, 1815)). She became an
expert on sponges and bivalves of that county and
was honoured by the Czar of Russia for her
contribution although he confused her name with a
male name such as Ethellred and consequently
thought she was a man (Burek 2001).

“After the last Geological Society meeting of the
spring season, the leading researchers gathered up
their hammers and their wives and set off on
extensive stratigraphical tours”.

Charlotte Murchison (1789-1869) the wife of
Roderick Murchison, second Director of the British
Geological Survey, was born Charlotte Hugonin. She
was interested in geology and persuaded her
husband to attend a lecture by Humphrey Davy and
from that moment he decided to take up geology as
a hobby instead of hunting. She supported him
continually, even accompanying him into the field.
Naturally she gained considerable geological
knowledge under her own right and although still an
amateur acting as her husband’s assistant she went
on to illustrate Murchison’s book entitled The Silurian
System.
Both these last two women Etheldred Benett and
Charlotte Murchison were able to travel and
undertake fieldwork but they adopted different
strategies to achieve this. Etheldred Benett stayed and
worked close to home where she was known and
respected. She found it difficult to work further afield
as she states in a letter to Gideon Mantell in 1835.

A lady going into the quarries is a signal for the
men begging money for beer, and the few times I
have been there [in Portland] I never got a
specimen worth bringing home. All my Portland
fossils have been purchased in Weymouth”.
On the other hand, Charlotte Murchison travelled
with her husband, which was perfectly acceptable in
early Victorian society. Similarly many other
30

Other wives from this time undertaking the same role
are Mary Morland, wife of William Buckland, Mary
Horner, wife of Charles Lyell, and Mary Ann
Woodhouse, wife of Gideon Mantell.
Advances in technology throughout the 19th Century
and the increase in the modes of transport available
for travel to field areas i.e. trains, coaches and cars,
even bicycles as shown in the correspondence of
Margaret Crosfield and Ethel Skeat (Burek & Malpas,
2007) and the admission of women into the
Geologists’ Association (GA) 1858 and onto
excursions from 1861, allowed fieldwork to become
more accessible to women.
Thus early women geologists tended to adopt one of
two strategies to overcome the difficulties of travel
and fieldwork. They worked locally or worked with
male relatives.
Fashion
Many students fail to recognise the importance of
fashion on mobility in the field.
The stiff dresses and crinolines of the Upper Classes,
which impeded free movement, was allowed a short
respite during the French Revolution. For a while free
flowing garments allowed greater mobility but with
the increasing violence and fear that arose from the
French Revolution, it became difficult in Britain to
introduce new ideas and there was a reversal in dress
code back to the more formal styles of pre-revolution
days.
However during the 1850s a new
phenomenon arose, coming from America – the
divided skirt or bloomers named after the inventor
Amelia Bloomer. This revolutionised public
perception and attitudes to cycling for example. In
the archives of the GA are minutes about early
geological cycling excursions although they did not
last long due to their lack of popularity.
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Late Victorian dress codes also dictated fashion for
outdoor activities and early photos from the GA
excursions show ladies in quarries wearing hats and
gloves, long skirts and long armed blouses.
Female Students and professionals
The first professional training in geology for British
women started about 1875, the year that women
were first admitted into British universities.
However it took many further years before it was
accepted by society at large. Just because something
is passed by law or becomes acceptable for an
institution does not mean that it is instantly accepted
by the general public. Indeed public perception of
female students and professionals at first was
negative. To quote a Lake District landlady before a
fieldtrip arrival from Cambridge the female students
must be

“abnormal specimens of humanity” (Queen
Magazine 1890)
However exemplary behaviour and language from
the group led to a revision of this perception

“strange at first to hear the long hard Latin names
flow as glibly over those young lips as if they had
learned them at their mother’s knee” (Queen
Magazine, 1890)
Teachers of female students undertaking geology and
the associated fieldtrips had to adopt different
strategies from their male colleagues. Often wives
accompanied their husbands as chaperones for the
female students. Examples here are Professor
McKenny Hughes from Cambridge whose wife Mary,
herself a keen geologist, accompanied her husband
into the field for about 21 years. Another was
Professor Woodward’s wife.
A second strategy was to use all female colleges such
as Bedford College in London set up in 1849 and
becoming part of London University in 1900, or
Girton or Newnham College, Cambridge, both set up
twenty years later. Newnham became part of
Cambridge University in 1948. Later still Royal
Holloway College, Egham, joined the list of all
female institutions. All taught geology. There had
been all female teacher-training colleges before this
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with Edge Hill in Liverpool being the first nondenominational college set up in 1885 (Montgomery,
1997).
A detailed history of geology within these institutions
is covered by Burek (2007) and will not be dealt with
here.
A strategy one of these institutions adopted was
retreat if male students entered a quarry full of female
students.
One large problem for fieldwork was the lack of
suitable role models for the female students while
another was the stigma associated with girls working
outside. This was seen as a class problem and it took
many years to overcome these prejudices.
Women as geological role models
Baroness Nancy Seear of Paddington is quoted in the
House of Lords as saying

“Writer after writer mentions a particularly
understanding teacher or departmental head at a
key stage in her career” (1982).
These are typical of female role models. However
when do they first arise within geology?
Two role models will be briefly examined:. Catherine
Raisin and Gertrude Elles. Both were successful role
models as educators, collectors and researchers.
Catherine Raisin (1855-1945)
Catherine Raisin was born, bred and educated in
London. She was the top University College geology
graduate in 1884. She received the Lyell Fund from
the Geological Society of London when she was 38
(1893) for her work on metamorphic facies
specifically Serpentinites. She achieved a D.Sc five
years later when she was 43. In all she published 24
research papers, many with Professor Bonney, her
mentor. She taught at Bedford College from 1886-1920.
Thus academically she was well respected and
indeed she attended the Centenary of the Geological
Society in her own right in 1907. She was also well
respected by her students at Bedford earning the
nickname “The Sultana”. One of her research
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students, Doris Reynolds, remembers her publicly 15
years after her death.

“It was Catherine Raisin who first interested me in
geology, and from whom I inherited my love for
petrology. I owe very much to her long memory
and unbiased teaching” (Doris Reynolds, 1960).
Administratively she acted as a role model for there
are few researchers today who would feel able to
head two departments (Geology and Botany), which
she did for a number of years at Bedford College.
Indeed she served as Vice Principal, the first female to
do so, at a higher education institution. Between
1891 and 1894 she was also Vice President of the
Geologists’ Association.
Catherine Raisin therefore serves as a role model on
many different levels. Indeed she is one of the
forgotten female geological workers who did so
much for geology at the turn of the 20th Century.
Gertrude Elles (1872-1960)
There are very few other women who acted as role
models at this time but one which does emerge is
Gertrude Elles who did her degree at Newnham
College, Cambridge from 1891-1894. Gertrude Elles
was born in 1872 and died at the age of 88 years.
Altogether she was associated with Newnham
College from 1891 – 1937; she did in fact spend a
short time as a demonstrator at Bedford College with
Catherine Raisin in 1902-3. Thus both women have
long associations with their respective institutions
and moulded the place of geology within them by
acting as role models.
In Cambridge, Gertrude researched graptolites and
indeed formed one of the so-called Newnham
Quartet (Burek 2007) along with Margaret Crosfield,
Ethel Skeat and Ethel Wood. Her 20-year
collaboration with Ethel Wood led to the definitive
work on graptolites published in 1922.
Gertrude Elles was an inspiring and enthusiastic
teacher –

“She was a very stimulating teacher, and not only
of members of the college – she was in great
demand She taught geological mapping in the
Sedgwick: everybody went to that” (Grimshaw,
1923 quoted in Phillips, 1988)
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and entered into the life of the college from an early
age. She was a member of the college hockey team
and the first member of the Sedgwick Club (the oldest
student geological society in the world) acting as
their secretary in 1902.

“The energy, kindliness and enthusiasm of Miss
Elles made her perhaps the most inspiring
influence in those glorious years, which
culminated in an unforgettable Sedgwick Club trip
to Church Stretton” (Ball 1908, quoted in Phillips
1988).
Even after she retired from Newnham she was still
active in research, attending lectures and helping
research students.
Destinations of female students
A full analysis of female geological students at
Bedford College and Newnham College is given in
Burek (2007) but it is interesting to note that the vast
majority entered the teaching profession either as
teachers, lecturers, governors or inspectors.
The importance of teaching as a profession for female
geology students and graduates is emphasised by
Catherine Raisin in a letter dated 1916.

“For those who enter on school teaching (and they
for m the majority) I know no better subject for
general training in science and widening thought
than geology – precise in its methods and yet
giving broad interests in its bearing on earth
features and geographical methods” (Burek, 2007).
This destination for students was probably in
response to the 1870 Education Act introducing
public elementary schooling and the lack of qualified
teachers. However many also married and had to
terminate their positions as married women were not
allowed to hold a job (Burek & Higgs, 2007). This was
in evidence even as late as the early 1970s; hence the
importance of the 1975 Act on Sexual
Discrimination, let alone the Equal Opportunities
legislation of 1970. It must be remembered that
although items are legislated for it takes time for
attitudes to change in society.
Analysis shows that there is a difference in the
destinations of the students from Bedford and
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Newnham because the student body of the two
institutions was different. Bedford College was in the
centre of London and many of the students were day
pupils with different aspirations from those residential
students at Newnham who were often more
academically minded and of a higher class than their
Bedford sisters. Thus as well as the teaching
profession Bedford students were destined to become
workers in public movements, sanitary inspectors,
factory inspectors and doctors as well as teachers or
governesses. This was probably related to the location
of the college in a large capital city where
opportunities might have been more varied,as
opposed to Cambridge, a much smaller city.
Where are the women in geology - academically?
The status of women geologists changed with the
dates 1875 and 1975. Before 1875 women were
fundamentally amateur geologists and acted as
assistants, collectors or teachers using the
information provided for them. After that date they
sometimes provided the information themselves.
Thus Mary Anning was a seller of fossils, Etheldred
Benett was a collector and recorder, Mary Morland
was an illustrator before she married William
Buckland and Barbara Yelverton was a collector. After
1875 they started to contribute papers to the
Quarterly Journal of the Geological Society of
London and be awarded both medals and funds from
the same society. As the recognised professional
organisation for Geologists, or perhaps in those days
as the recognised authority on geology, this was an
accolade for those women.
Table 1 gives a list of the women receiving the first
funds from the Society (Burek, 2007).
Table 1
1893 Catherine Raisin

Lyell Fund

1898 Jane Donald

Murchison Fund

1900 Gertrude Elles

Lyell Fund

1903 Elizabeth Gray

Murchison Fund

1904 Ethel Wood

Wollaston Fund

1906 Helen Drew

Daniel Pigeon Fund

1907 Ida Slater

Daniel Pigeon Fund

1908 Ethel Skeat

Murchison Fund
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However it is interesting to note that they were not
able to collect the awards themselves, at least not
until after 1919, when they became Fellows.
Between 1887 and 1907 15 women published 31
single-authored papers and 14 joint papers. However
six women dominate until 1900. They were Catherine
Raisin, Gertrude Elles, Ethel Wood, Jane Donald,
Ethel Skeat and Margaret Crosfield. Primarily they
published on palaeontological topics but not
exclusively. Two papers were published before 1887
in 1824 and 1862 by women but these were the
exceptions.
1887 marked a turning point in publication for
women. Jane Donald published her paper in May on
“Notes upon some Carboniferous species of
Murchisonia”
While Catherine Raisin published hers in June of the
same year on
“Notes on the metamorphic rocks of South Devon “.
Until 1900 the remaining eight female-authored
papers were on either palaeontology or stratigraphy.
Thus in the beginning as far as the Geological Society
was concerned palaeontology was predominant.
In 1919 the foremost Geological Society in the world
was forced to allow women into its membership. The
first eight Fellows were Margaret Crosfield, Gertrude
Elles, Maria Ogilvie Gordon, Mary Johnston, Jane
Longstaff née Donald, Rachel Workman (Lady
MacRobert), Mildred Robinson and Ethel Woods née
Skeat. Many of their stories have been told elsewhere
(Burek 2005, in press; Burek & Higgs, 2007; Burek &
Malpas, 2007; Wachtler & Burek, 2007). Thereafter
seven further ladies became fellows in 1919 and1920
including Catherine Raisin in June 1919. No further
women joined until 1922 and then a slow trickle
occurred until after the Second World War (Burek, In
press).
Where are the women in science geographically?
The third question asked at the beginning of this
paper addressed the question of geography.
Following over 600 questionnaires given to people in
UK, Ireland, Germany, Spain and France it has been
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determined that the majority of people do not know
any famous women scientists let alone any famous
geologists. The one exception is the recognition by
over 75% of the people asked of Marie Curie as a
famous scientist. This knowledge was present right
across Europe and regardless of whether countries
were in the north or south and regardless of
nationality age or gender (Burek & Higgs 2007).
Further research on this question is ongoing.
Today, the problems of women in geology are surely
a question of ignorance. There are few role models
throughout the history of geology and there is a lack
of awareness not only in the UK but also across
Europe.
Will the situation change as women pierce the glass
ceiling and become owners of oil companies,
directors of geological surveys and chairman of
Geological Societies. The new president elect of the
Geological Society is a woman – the second only to
have achieved this position.
In conclusion, I hope to have shown the place
women have had in the history of geology both
academically and as role models. Improvements in
technology as well as a change in Society’s attitude
towards education, led to further change in the status
and context of women, their lives and aspirations.
This led onto women being in the forefront of that
change itself.
Perhaps with better publicity of their work within
geology and the roles they have played, we might
have good female role models provided for us in the
future. This could encourage others to discover the
fascinating world of geology. For without the
recognition of the pioneering work of early female
role models, those women will remain forgotten and
unacknowledged. That would be a tragedy.
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MAGNETIC FIELDS VS BIOLOGY: CAN MAGNETIC
FIELDS POTENTIALLY BE HARMFUL OR HELPFUL?
Dr Jonathan Woodward,
Department of Chemistry, University of Leicester
Lecture Delivered on 21 January 2008
Sponsored by the Royal Society of Chemistry
Written by Aftab Khan
Investigation and debate into the effects of magnets and low frequency electromagnetic fields on biological
systems have taken place for more than 2000 years. During this period, the topic has remained “a romping
ground for charlatans.” Famous protagonists include:
• Franz Anton Mesmer – the father of ‘magnetisonium animalem’ - animal magnetism.
• Elisha Perkins – magnetic attractors (“tractors”) that could “draw off the noxious electrical fluid that
lay at the root of suffering.
• Dr. C. J. Thatcher, president of the Chicago Magnet Company - “King of the magnetic quacks.”
The question whether magnetic fields can be harmful can be approached from the top using epidemiological
studies which:
• are unequivocal on the correlation between human disease and field exposure in adults
• have shown a weak correlation between childhood leukaemia and exposure to electromagnetic field.
Or from the bottom:
• starting with the basic physics / chemistry and working upwards through biochemistry and ultimately
human biology
• looking for mechanisms of interaction between magnetic fields and the human body.
Fundamentals
Magnetic fields are produced by permanent magnets
or by the motion of electric charges. They are
measured in Tesla (T) which is quite a large unit so the
more practical unit, is the millitesla (mT). The earth’s
magnetic field is about 0.06 mT. The atoms of which
all matter is composed is made up of protons,
neutrons and electrons. These behave as though they
were magnets with a north and south pole. Nuclei are
also weakly magnetic. This is employed as the
analytical technique in chemistry known as Nuclear
Magnetic Resonance Spectroscopy (NMR). More
recently the technique has evolved into the technique
of Magnetic Resonance Imaging (MRI) for medical
diagnosis. Electrons behave as tiny magnets but in
most atoms or molecules the electrons exist in pairs
whose effects cancel each other out. These are
diamagnetic materials. But there are exceptions.
Volume 102 • 2008

Ferromagnetic materials like iron, cobalt and nickel
which can be made into permanent magnets, contain
unpaired electrons aligned in the same direction. In
ferrimagnetic materials like magnetite, often known
as lodestone, most of the electrons are aligned in a
direction opposite to its neighbour. In paramagnetic
materials like aluminium, copper and gold, the
electrons are aligned at random but can be aligned
when placed in a magnetic field.
Magnetic Species in the Human Body
In recent years crystals of magnetite have been found
in the human brain. Elevated levels have been found
in Alzheimer sufferers. The human body also contains
free radicals which can be influenced by magnetic
fields. These are very reactive and potentially
damaging species. An external magnetic field can
potentially alter the number of free radicals present in
35
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the body at a given time by altering the number that
can recombine.
Magnetic Field Effects on Biological systems
There have been very few publications on the effects
of magnetic fields on biologically significant systems.
The effects are small and there are challenging
problems trying to isolate the effects of magnetic
fields e.g. measuring the small effects, eliminating
other variables, knowing where to look. In particular,
two enzyme reaction systems seem to be accepted by
the spin chemistry community
• B12 Ethanolamine ammonia lyase - first accepted
observation of an MFE on an enzyme reaction.
• Horseradish Peroxidase - significant for the
potential observation of a weak field effect
• We have undertaken a research programme to
study magnetic field effects in enzyme reactions.
It is well known that birds, salamanders, salmon, and
hamsters can use the earth’s magnetic field for
navigation. Their compass is an inclination compass
and insensitive to the polarity of the field so the
system works even when earth’s field reverses. The
system in birds is affected by the nature of the
ambient light. They can navigate in green and blue
light but not red light. The mechanism is believed to
be due to radical pairs in proteins known as
cryptochromes rather than magnetite. These are
important proteins, very similar in structure to other
proteins known as photolyases that can use light to
repair DNA. Their function is in the circadian rhythms
of animals – controlling the body clock. They contain
flavin molecules in the protein that absorb blue and
green light. Some studies have shown significant
expression of cryptochromes in the brains of
navigating birds.
Latest Studies shows that the plant Arabadopsis
thaliana also contains cryptochromes which control
hypocotyl growth. Early experiments have shown
field effects on the growth of hypocotyls that
disappear in genetically modified plants and when
growth was in red light. Detailed laser based
experiments are now also underway on field effects
in cryptochromes.
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Summary and Conclusions
Despite the history of quackery, serious research is
being performed on the biological implications of
magnetic fields. Two mechanisms are known by
which a magnetic field can measurably interact with
a biological system. There are still few robust
demonstrations of magnetic field effects in biological
systems. Evolution has allowed some species to
develop the ability to use the geomagnetic field for
navigation.
Epidemiological studies show little reproducible
evidence of dangerous effects of EMF exposure in
adults. There is epidemiological evidence for a small
absolute raised risk of leukaemia in children.
Magnetic fields are currently classified as a class 2B
carcinogen on the basis of the epidemiological
results. On an absolute scale, hypothesis directed
research is still at a fairly early stage of investigation,
but it is clear that considerable further experimental
research is warranted.
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CARNAGE AND THE MEDIA. WHAT’S NEW ABOUT
RECORDING CONTEMPORARY WARS?
Professor Jean Seaton,
Department of Media History, University of Westminster
The Leicester Mercury Lecture Delivered on 4 February 2008
Summary by Dr Geoffrey Lewis
Professor Seaton’s lecture examined the way in which
people react to news of violence reported in the
media. She illustrated her talk with examples of
reporting of the current conflicts in Iraq and
Afghanistan.
Newspapers play an important part in the sensibilities
and interest of society. News is purveyed as an
essential public service – as a principled rational
activity – but also as a pragmatic commercial pursuit
to appeal to the emotions. There is enough diversity
to allow for all views and for different approaches to
journalism to have developed.
Professor Seaton stated that competition among
newspapers was now intense and that, as a result,
international news was often obtained from
international sources such as the Press Association
and subsequently commented on by the respective
staff of each newspaper. She suggested that when
foreign correspondents did report conflicts under
their own by-line, they could be seen to be at some
distance from the conflict, frequently at the nearest
capital city.
She also suggested that the public is greatly
influenced by the newspapers they read. She
illustrated this by noting that of two questions asked
her at the meeting one came from a reader of “The
Daily Telegraph” and the other from a reader of “The
Independent.” She anticipated that the opinions of
those two questioners would be dissimilar and reflect
the views of the newspapers they read.

Volume 102 • 2008

37

Transactions of the Leicester Literary & Philosophical Society.

OUT OF OIL AND INTO HOT WATER
Baron E.R. Oxburgh, F.R.S., House of Lords
Delivered in the Ken Edwards Lecture Theatre at 5:30 on 25 February 2008
University of Leicester 50th Anniversary Lecture Sponsored by the Society
Written by Aftab Khan
There is a global ‘energy problem’ because:
1.

The world energy demand is increasing as a consequence of the rising world population and the
increasing per capita use of energy.

2.

The traditional energy supply is becoming uncertain because of the shortage of affordable oil and gas and
the political ‘management’ of the supplies and

3.

Of worries about the changes in the climate resulting from the burning of fossil fuels.

The Petro- and Bio-economies
As can be seen in Fig 1, at the present time, we have
enough oil and gas to last another 50 years or so at
the present rate of consumption. We do have a lot of
coal – perhaps for about 200 years or more. This is an
instantaneous view of a rapidly changing situation. It
is important to emphasise that our reserves are finite
and that the estimates are intrinsically unreliable.

agriculture will provide increasing amounts of
transport fuels and raw materials as well as food for a
population which is estimated to be 9.5 billion
people by the middle of the century. Most of energy
will come via electrification with increasing amounts
coming from renewables. The markets in food, energy
and materials will be closely linked. The transition is
going to be painful. There will have to be an
increased dependence on agriculture but the climate
is changing and hard to predict in detail. We know
the problems that farmers have. We shall have to
adjust to new scales of costs. Energy and water,
which were nearly free, are becoming expensive and
will become very expensive. The infrastructure will
be slow to adjust to new ways of doing things. It is
geared to the cheap internal combustion engine and
we are continually developing new roads and
airports to deal with the demand. It will be very
difficult to break the habit and put these into reverse.
Our strategy will depend to some extent on our view
of climate change. How urgent is it?
Climate Change

Fig 1 Coal & Other Fossil Fuel Reserves at Present Rates of Use

We are living in a world in transition. We are moving
from the petro-economy of the 20th century to the bio
economy of the 21st. The former has been one based
on fossil fuels in which energy and raw materials
have been cheap, and there has been adequate water
in the developed world with a total population of 6
billion people. The food, energy, and resource
markets have been weakly linked. We are rapidly
moving into bio-economic world in which
38

Although the subject of this talk is not climate change
it is important to know if it is happening and what the
cause is as it will determine our strategy for the
future. There is little doubt that the climate is
changing but there is a question of whether it is
caused by people. We have to distinguish between
compatible evidence, which can be explained in
other ways, and compelling evidence which can be
explained in no other way. If we look at the extent of
summer sea ice in 1979 and 2005, there is little
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doubt that it is much less extensive now. This is to be
expected but it is not proof that we are responsible.
There is ample evidence of cooling and warming in
the geological record.

Fig 2. Carbon dioxide levels over the last 60,000 years

In Fig 2 we see how carbon dioxide (CO2) in the
atmosphere has varied over the last 60,000 years.
This is related to temperature by simple physics. We
see how the temperature and therefore the extent of
the summer ice have varied during the ice age up to
about 15,000 years ago. It continued to rise after we
emerged from the ice age, more slowly after 10,000
years. Then about 150 years ago we see a very sharp
spike. There is nothing like it in the geological record.
This is due to us. It was the start of the industrial
revolution when we started to burn fossil fuels. This is
not a new discovery. It was appreciated over a
century ago by a Swedish Nobel Prize-winning
chemist, Arrhenius, who welcomed it as it offered the
prospect of Sweden having a warmer pleasant
climate! CO2 in the atmosphere has important
consequences. Without it, the planet would be
uninhabitable. As the CO2 in the atmosphere
increases, so does the temperature in the oceanatmosphere system. There will be more violent
climate activity – storms, hurricanes, and tornadoes.
The rates at which the sea temperature and its rise of
level will increase are difficult to predict. The
increasing acidity of seawater will have
consequences for marine life and the food chain.
Energy Strategies for Electricity and Transport
It is clear that there will need to be major changes in
our energy strategy in the long term but progress will
be slow. Our transitional strategy must be to
economise, be more efficient, develop and use more
Volume 102 • 2008

renewables. If we continue to use fossil fuels, we
must do so more cleanly. Nuclear energy could have
a major role as it has a low carbon footprint but it’s
use is an emotive and controversial subject. The rest
of the talk will be concerned mainly with renewables
and the use of fossil fuels.
In the long term we need energy for two main
purposes – electricity generation and transport. Today
electricity is generated predominantly from coal and
gas with some nuclear and smaller amounts of hydroelectric, geothermal etc. There is an enormous
amount of energy in wind, waves, and solar radiation
but they are intermittent so we need to develop
storage technology. Nuclear fusion is huge in theory
but the technology is some decades into the future.
Biomass thermo-generation, gasifying what we grow,
also has a role. The long-term solution is unclear but
we must contain the emissions from fossil fuels.
The emissions from coal are greater than oil, which is
greater than gas. The emissions from these fossil fuels
can be reduced to less than 20% if the CO2 can be
captured and stored underground as illustrated in Fig 3.

Fig 3 Carbon Capture and Storage

It is important to develop the technology to do this.
Most of the world’s oil and gas reserves are in the
energy exporting countries in the Middle East ,
Russia, Africa, S. and Central America. In contrast,
the major energy hungry countries including the
USA, China and India have little oil and gas but
plenty of coal which they will therefore continue to
use at an increasing rate.
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Fig 4. Energy and Emissions from the Developed Countries
and China

The global population and per capita output are
increasing fast. For example, we can see from the
points in Fig 4 how the per capita consumption is
expected to increase up to 2030. The rectangles show
that by 2015 the emissions from China will equal
those of the USA and overtake it by about 50% in
2030. To meet their energy demands they are
building coal-fired power stations to increase their
output at the rate of about 2GW/wk. At that rate they
will increase their power output by the total output of
the UK in about 7 months! But the stations are dirty
and there is an urgent need for action. The principles
of Carbon Capture and Storage are well understood
but the technology is immature. It will be expensive
technology and it will have to be capable of being
retrofitted i.e fitted to existing power stations. It will
take time as we have to learn by doing. At present
there is little commercial incentive for industry to
invest in developing the technology.
We must also consider the energy demands of travel.
Human beings have always had an insatiable urge to
travel and we have to accept that as a historical fact.
It goes back to the days when esquires and caballeros
used horses. Today we are virtually totally dependent
on the internal combustion engine (ICE), which runs
on liquid fuels, mainly mineral oils. It is a remarkable
form of energy, easy to store and transport. It was the
key to 20th century development but it can’t go on. It
is worth noting that in the EU 25 for the period 19902004, the change in green house gases (GHG)
emissions have gone down by over 30% in some
areas of waste-management, agriculture, industrial
processes and non-transport energy, but it has gone
up by over 25% in transport.
40

Fuel for transport can be made from coal and gas and
that is being done, e.g in China and S. Africa. But it is
a dirty process. Indeed, it is dirtier than burning oil
direct. It can also be made from biomass – things we
can grow. This has the advantage that plants extract
CO2 from the atmosphere and of course return it
when we burn it. It does of course require energy to
make it so some kinds of biofuels don’t work. Biofuels
can be made from anything we can grow or once
grew. They include crops or wild plants, agricultural
by-products, and organics from urban garbage and
wastes. To be viable the process must make sense
financially; the carbon balance must be right; and it
must be environmentally friendly i.e. no pollutants
etc. But it must be noted that even if otherwise
acceptable, a mono-product biofuel industry based
on agricultural land would be too small to be globally
significant. There simply is not enough land.
Biofuels
If we look at the globe, we see that there are 360
million km2 of oceans, and 150 M km2 of land. After
allowing for the land areas covered by forests,
deserts, tropical savannah, wetlands, tundra, grass,
ice etc we are left with about 16 million km2 for
growing crops. To meet the world petrol requirement,
we shall need one third of this, and a similar amount
will be needed for diesel. We cannot spare this
agricultural land. We are already having difficulty
growing enough food and we have seen that we shall
have 50% more people to feed by 2050. We shall
have to develop new crops to grow on nonagricultural land, use algae, and other by-products
and wastes. It was noted earlier, that to generate
biofuel, the process must be efficient. In the USA,
they have been making fuel from corn. It turns out
that the energy obtained is very little more that the
sum of what is required to cultivate, fertilise, harvest,
and process the biomass. It is only done because of
the perverse system of subsidies. A better example in
which the energy output is ten times the input is in
the making of fuel using the wastes from food
products. For instance, Shell, in collaboration with a
small Canadian company IOGEN have been making
ethanol by fermenting straw.
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Fig 5. Jatropha trees
(above) and the oily
seeds (left)

The ideal is illustrated by the perennial tree Jatropha
curcas which can be grown on deforested, degraded
or marginal land. It comes to full fruiting producing
an inedible oily nut after 5 years and goes on doing
so for about 50. It is efficient in its use of water as it
can shut down in times of drought. It requires the
minimum of tilling – just digging holes in the ground.
It can be largely fertilised with residues. The carbon
sequestration is in the root system. It is labour
intensive requiring 1 person per hectare in places
where jobs are needed. The crude oil can be used
directly in heavy static diesel engines; and, with
refining, can be used for high performance cars.
Provisional estimates suggest a net emission saving of
60% over mineral oil. The important thing is to note
that there are biofuels and biofuels with respect to
CO2 emissions. It something which has not been
grasped by the media. Ethanol produced from straw,
wheat and Jatropha produces about 25% of the
emissions produced by ethanol from corn, unleaded
petrol or low sulphur diesel.
The Internal Combustion Engine
It is worth speculating about the future of the internal
combustion engine because only about 20% of the
energy which goes in your tank, is used in propelling
Volume 102 • 2008

you forward. The rest is spent idling, braking, the
transmission, running the accessories like ac etc, and
of course that device we all have built into our cars
for throwing energy away - the radiator. If we use
electrical cars we can get rid of a lot of these losses.
Hybrids are a compromise but they also have
radiators. Electrical drives can have a small ICE for
charging or they can be of the plug-in type i.e. there
is a battery which can be recharged overnight. A
further possibility is the battery exchange station
where you can exchange your discharged battery for
a fully charged one. The Tessla is an example of an
all-electric sports car which has a range of 250 miles
and can do 0-60 mph in 4 secs. The Lightning is a
British equivalent with an identical performance but
it has a battery, which can be recharged in a mindboggling 10 minutes! Yet another possibility going
down the fuel cell route – using hydrogen which can
either be made in the car or can be obtained at a
hydrogen filling station. This route requires a
substantial change of infrastructure. At present the
rechargeable battery route looks the more likely.
There are also efficiency gains to be made by
reducing body weight of aircraft and cars. The
Boeing 780 series aircraft, due out this year,
demonstrates this. Its remarkable fuel consumption is
achieved by reducing its body weight. At the other
extreme is the 4-seater Lorema car due out in 2009.
It has a fuel consumption of 0.3 litre/100 km or about
200 mpg. It weighs 450 kg and will cost about
11,000 Euros.
The Future
Before concluding it is appropriate to return to
discussion about China, which was mentioned
earlier. At present energy consumption and therefore
emissions are dominated by the billion people in the
developed world who have a high per capita
consumption. The contributions from the emerging
world, developing world including India and China,
and the poorest are less despite their larger numbers.
If we go forward to 2050 the picture changes
drastically due to the global increase in per capita
consumption. If we increase the population by 50%
as is expected, their emissions will completely
swamp what is produced by the developed world.
The message is that we have an eternal triangle with
population, energy/water, and climate. We have to
teach the developing world how to manage their
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emissions. We are the only people who can. If we
don’t, we wont be able to control climate.
Conclusions
• Managing world emissions difficult but possible
• Changing our behaviour essential
• No silver bullets
• Carbon capture & storage vital
• Going Forward
–

Electrification of infrastructure will be
important. There will still be emissions but
they will be controllable as they will be
produced at fewer centres

–

Energy storage using batteries will be
important

–

Biofuels will be needed for transportation

–

Hydrogen may have a role but we don’t yet
know how it will fit into the future

• We must help developing countries avoid our
mistakes.

42

Volume 102 • 2008

Transactions of the Leicester Literary & Philosophical Society.

CAN WE MODIFY AGEING?
Professor Kay-Tee Khaw, Department of Clinical Gerontology,
School of Clinical Medicine, University of Cambridge
Lecture Delivered on 3 March 2008
Sponsored by the British Association for the Advancement of Science
Report by Dr Geoffrey Lewis, Programme Secretary
The ageing of populations is unprecedented in human history. This is largely due to the successes in reducing
high mortality in infancy, childhood and young adulthood from infectious diseases and malnutrition. Thus,
while a hundred years ago, about half those born could expect to live till their mid 50s, now, about half those
born can expect to live to age 80. Life expectancy at age 65 in the UK has reached its highest level ever for
both men and women. Men aged 65 in 2004-06 could expect to live a further 16.9 years and women a further
19.7 years. However, ageing populations bring new challenges. Since the prevalence of disability general
increases with increasing age, maintenance of functional health and quality of life in older people.is a major
issue. Nevertheless, large geographic variations and time trends indicate that a substantial proportion of ill
health is potentially preventable or at least postponeable.
There are substantial variations in health by socioeconomic status. For example, Office of National
Statistics data show not only socioeconomic
inequalities in death rates but that men and women
living in the most deprived wards in Britain have
twice the estimated number of years lived with
disability compared with men and women living in
the least deprived areas (Figure 1) .

Figure 1. Years of healthy life expectancy (LE) and years lived
with poor health by residence in most deprived and least
deprived wards in England and Wales from the Office of
National Statistics.

Ageing is associated with degenerative processes
leading to conditions such as cardiovascular diseases,
osteoporotic fractures, common cancers, dementia,
visual and hearing loss and increased rates of
disability. As we age, we undergo changes in our
Volume 102 • 2008

metabolism and physiology which predispose to
disability. For example blood vessels become
increasingly atherosclerotic, leading to increasing
risk of heart attacks and strokes, and impaired kidney
function. Deterioration in bone, muscle and
connective tissues lead to increased risk of fractures,
arthritis and declining lung function and poor
physical performance. Deterioration in nerve cells
leads to increased risk of memory, hearing and visual
loss. Hormone metabolism can alter, leading to
increased risk of diabetes.
Nevertheless the rate at which we age differs
markedly between different populations and between
individuals within a community. There is substantial
evidence that extrinsic factors such as nutrition and
physical activity may have an important influence on
the rate of these changes. Understanding what the
genetic and environmental influences are that
influence age-related changes, and how they may
interact, may help identify what we can do to
maintain health as we get older.
One possible model for the rate at which we age is
that this is influenced by the balance between the
damage occurring in every day life, and our bodies’
repair mechanisms. Thus, various strategies which
influence age related changes might reduce potential
damage, for example, not smoking, and decreasing
exposure to pollution, radiation and severe
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infections; protection and repaire machanisms may
be good nutrition and deterioration prevented by
physical, mental and social activity. While laboratory
experiments can give us major insights into processes
and mechanisms, we need data from human
populations to enable us to assess in practice what
the potential impact of feasible differences in
exposures might be on health.
The European Prospective Investigation into Cancer
and Nutrition, EPIC, is a ten country collaboration on
400,000 participants which aims to investigate
dietary determinants of cancer. EPIC-Norfolk is a
British cohort in which the aims have been
broadened to identify other lifestyle and biological
determinants of overall health in older adults. EPICNorfolk (http://www.epic-norfolk.org.uk) comprises
30,000 men and women aged 40-79 years who were
first surveyed 1993-1997 and who have been
followed up to present for health outcomes. Some
findings on potentially modifiable lifestyle and
physiological factors which predict good health in
later life are presented below.
Many large population studies have reported that a
number of physiologic factors are strong predictors of
good health. These include good lung function, good
muscle strength, good control of blood glucose
levels, low levels of inflammation as indicated by
white cell count and other inflammatory markers.
Substantial evidence indicates that modifiable
lifestyle factors such as smoking, diet and physical
activity not only influence these physiologic factors
but also health and longevity.
However, the
potential magnitude of the combined impact of
lifestyle factors is less well documented. In EPICNorfolk, we observed that men and women who had
four health behaviours – not smoking; not being
physically inactive, moderate alcohol intake (more
than 1 and less than 14 units a week: a unit is half a
pint of beer or a glass of wine); and eating five
servings of fruit and vegetables a day estimated using
blood vitamin C level - had a quarter the subsequent
death rate and survival equivalent to men and
women 14 years younger who did not have any of
these behaviours.1 (Figure 2). This relationship was
consistent irrespective of age, social class or obesity.
These behaviours are entirely achievable: 30% of
this free living population were already practising all
four behaviours.
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Figure 2 Survival according to number of health behaviours,
men and women aged 40-79 years, EPIC-Norfolk 1993-2007
Health behaviours: Score 1 for each health behaviour below
for total of 0 to 4
-

Not smoking

-

Alcohol intake >1 and =<14 units a week

-

Not physically inactive (at least 30 minutes daily leisure
time activity if sedentary occupation, or occupation
requiring standing or manual work)

-

Fruit and vegetable intake at least 5 servings daily (blood
vitamin C level >=50 micromol/l)

Additionally, there is a strong relationship between
subjective well being and longevity such that self
reported good physical functional health predicts
lower future death rates. These health behaviours:
not smoking, high fruit and vegetable intake,
moderate alcohol intake and physical activity are also
associated with better physical functional health2;3.
These examples are simply illustrative of a wealth of
evidence from many studies that relatively modest
and achievable differences in health behaviours,
including diet, physical activity and smoking, have
the potential to make substantial differences to health
in later life.
Further research, in particular on intervention studies
are needed to improve the evidence base and future
challenges include a need to understand how we can
change behaviours. Nevertheless there is already
evidence that we are becoming healthier in general
as we age. The prevalence of disability by age as
assessed by objective measures of activity such as
being unable to feed or care for oneself has declined
in recent decades. Foward projection suggests that in
the next three decaded in Britain one million people
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Figure 3 Projected numbers with disability in Britain 19962036 using different estimates (ref 3)

might suffer disability instead of three and a half
million depending on life style changes3. There is
therefore good cause for optimism that we are in
strong position to improve health in ageing
populations to enable us not just to add years to life
but life to years.
References
1. Khaw KT, Wareham N, Bingham S, Welch A, Luben R,
Day N. 2008 Combined impact of health behaviours
and mortality in men and women: the EPIC-Norfolk
prospective population study. PLoS.Med.;5(1):e12.
2. Myint PK, Surtees PG, Wainwright NW, Wareham NJ,
Bingham SA, Luben RN et al. 2007 Modifiable lifestyle
behaviors and functional health in the European
Prospective Investigation into Cancer (EPIC)-Norfolk
population study. Prev.Med.;44(2):109-16.
3. Khaw KT. 2008 How many, how old, how soon? BMJ;
319: 1350-1352
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KEW’S MILLENNIUM SEED BANK PROJECT AT
WAKEHURST PLACE
John Withall, Ranger and Educational Officer
Joint lecture with the Natural History Section delivered on March 17 2008
Report by Jan Dawson, Natural History Section
John Withall introduced his talk on the Millennium Seed Bank Project (MSBP) with a brief history of
Wakehurst Place. This, from its building in 1590, was in private hands till 1953, when its then owner, Sir
Henry Price, the “50-ShillingTailor” died, leaving the property to the National Trust. No maintenance money
was forthcoming for the upkeep of the fine gardens and these were handed over to Kew in 1965. With experts
predicting that 50% of the world’s plants would be extinct by the end of the century, the International
Convention on Biodiversity at Rio in 1992 underlined the urgent need for an international seed bank,
especially to safeguard endangered species. Kew, which had collected seeds since 1970, realized they had a
potential site at Wakehurst. They started from very small beginnings, with refrigeration units in the chapel and
for the next few years the search for sponsorship was unremitting. Finally, thanks to funding by the
Millennium Commission from the National Lottery and sponsorship from Orange plc., the Wellcome Trust
(who were only too aware that some 25% of medicines used in the West are plant based) and the National
Trust, the new Seed Bank, comprising labs., offices, refrigerated stores and public exhibition areas was opened
in 2000 by H.R.H. Prince of Wales who described it as one of the most significant international conservation
initiatives ever undertaken.
The Department for Environment, Food and Rural
Affairs (DEFRA) now helps fund the MSBP to ensure
its sustainability. Apart from the vital part they play in
regulating the world’s ecosystems, plants are used by
humans for food, timber, fuel and fibres and it has
become obvious that, over the last 1000 years, the
huge increase in population and, more recently, the
strictures of climate change, have put tremendous
pressure on the world flora, particularly in terms of
habitat fragmentation and destruction for agriculture,
urban development and mining and desertification.
This usually mitigates against “in situ”, conservation
measures, with “ex situ” seed banks providing a very
cost-effective insurance policy. Several examples
were given of rare plants found at only a few sites,
which were saved from extinction, thanks to their
seeds having been safely stored at Wakehurst prior to
an unforeseen disaster striking.
Seeds, having evolved to withstand tough
environmental conditions, are naturally resistant to
decay and the remarkable story was quoted of a
Dutch grain vessel captured in 1803 by the Royal
Navy. The cargo was delivered to the Tower of
London and, in 2007, some samples taken to
Lakehurst were successfully germinated! The
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techniques developed at the MSBP involve the
preliminary drying of the seeds and their associated
herbarium sheets to 15% RH, so that moulds are
killed and the seeds prevented from germinating. The
accompanying data, which will inform future
conservation efforts and sustainable-use programmes,
are entered into the database and the herbarium
sheets (previously frozen to -20oC to kill pests) are
sent to Kew for identification by DNA analysis.
Meanwhile the seeds are cleaned and a sample is Xrayed to assess their quality. If satisfactory, the seeds
are dried further to 3.5% moisture content and stored
at -20oC. To ensure that they are remaining viable, test
samples are germinated every 10 years. As seeds vary
in this respect, research at Wakehurst concentrates on
finding the optimum techniques for each species
regarding not only storage but also germination,
which may include smoke and thermal pulsing in
fire-tolerant species, even surgery. Of the 7000
species whose storage characteristics are known,
89% are desiccation tolerant and will survive in cold
storage for at least 200 years.
Initially, relatively few of the world’s species had
seeds stored at Wakehurst and the huge present-day
representation has been brought about by formal
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access and benefit-sharing agreements with more
than 100 organizations in 50 countries. Half of the
collections stay in the country of origin, if practicable
and half go to Lakehurst, where they are held on
behalf of the UK Government for worldwide use.
Bona-fide researchers can use them but any benefits
arising from this use must be shared with the country
of origin. Seeds from Wakehurst have been used to
increase the numbers of rare and endangered plants
for re-introduction, to halt desertification, for habitat
restoration after ecological disasters and for
sustainable-use initiatives in medicine, agriculture
and industry. It is important to note that the policy of
collecting a big sample across populations guards
against genetic bottlenecking. Wakehurst also acts as
a centre of excellence in the education of overseas
students in the techniques of banking and
germinating seeds, while reciprocal visits by MSBP
staff gives them overseas experience in the uses to
which these can usefully be put. Wakehurst also
produces its own publications, runs a website and a
seed information database.

One of the original commitments made by the MSBP
was to bank the seeds of the 1400 native plants of the
UK flora, including all 300 endangered species.
When John Withall joined the Wakehurst team in
1994, this project was only 1.5% complete but is
now 97% complete, thanks to a huge volunteer effort
from wildlife organizations of all kinds in collecting
the seeds. We are the only country to be so well
insured, though closely followed by seven others,
including the USA.

FLUORINE: THE ULTIMATE COMBINER
John Holloway, O.B.E., Emeritus Professor of Chemistry,
University of Leicester
Annual Schools Lecture Sponsored by the Leicester Mercury
Delivered at the University on March 18 2008
A record number of about 150 pupils from schools
across the county turned out to witness the power of
chemistry at the annual schools lecture on science
sponsored by the Leicester Mercury.
John Holloway, emeritus professor of chemistry at
Leicester University, and former President of the
Society, spoke about the gas fluorine, on which he is
an internationally-recognised expert. The lecture
included film of the fire and explosions that can
occur when fluorine is brought into contact with
other substances. He also showed the element could
be combined with others to create fluoride, in
toothpaste, and Teflon used in saucepans.
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Hilary Lewis, programme secretary of the society,
said: “We have been running this annual lecture in
conjunction with the Mercury for the past 10 years
and it’s a big event. It’s fantastic to have all these
young people in the lecture and they are always
enthusiastic. There’s a big cheer whenever there’s a
bang or a flash. Because we get speakers who
communicate so well with that age group, it is always
very well received.”
The lecture provided an exciting window into the
world of chemistry and was followed by enthusiastic
questions.

47

Transactions of the Leicester Literary & Philosophical Society.

THE PRESIDENT’S ANNUAL REPORT
Presented at the Annual General Meeting on Monday 21st April 2008.
Ladies and Gentlemen,
I wish tonight to extend my thanks to all members of
the Lit. and Phil. Council. They work as a team,
concerned with upholding the highest standards
possible. We try to ensure that our speakers will
stimulate interest in the arts and sciences, from both
a topical and historical perspective. Our Programme
Secretaries – Mrs. Hilary and Dr. Geoffrey Lewis – go
to great lengths to keep up to date with speakers who
will bring interest and pleasure to our audience.
We are fortunate and grateful to have sponsorship for
some of our lectures, these include – the Leicester
Mercury, De Montfort University, the University of
Leicester Bookshop, The Royal Society of Chemistry
and the British Association for the Advancement of
Science. This allows us to keep our subscription at a
modest level. We are also fortunate in having our
active sections – Geology and Natural History – who
continually provide us with stimulating lectures.
A treasurer who will keep a constant check on funds
is essential and Mr. Michael Kirk works diligently in
this direction. Editing and ensuring that the
Transactions are produced is an important task, taken
on willingly by Professor Iain Davidson who has also
been in charge of the Bennett Fund for Post-graduate
Research Grants. We now have our website, which is
looking very good and increasingly varied and
informative – the job of Website Editor is most
efficiently done by Professor Aftab Khan. The work of
the Membership Secretaries – Mrs. Joan and Mr.
David Beeson – is a constant reminder of the variety
and numbers of people who belong to the Lit. and
Phil. and, of course, Mrs. Beeson also gives time and
effort to providing refreshments after our talks.

We have made efforts this year, in co-operation with
the Museum staff, to improve the audio system which
has been a problem for some time. With a new radio
microphone and transistor and a full check-up of the
system it is hoped that lectures will run smoothly. Mr.
Nick Gordon, Managing Curator at the Museum, has
also arranged that from next season they will provide
equipment for power point presentations.
The Lit. and Phil. Society has never been insular and
we recognise the importance of the Society’s past
achievements - the setting up of the Museum in 1849,
the City Library in the 1860’s and the Society’s
important part in establishing the University of
Leicester, which this year has celebrated its 50th
anniversary. The links to the Museum and University
are now as strong as ever. This year we were pleased
to sponsor an important lecture, given by Lord
Oxburgh, to commemorate the 50th anniversary of the
University and our biennial Peach Lecture there
retains the special link. The more recently established
Partnership lecture, held at the Museum to support
their excellent exhibitions, keeps us closely in touch
and continues the original bond. The presence of the
Lord Mayor of Leicester at the inaugural lecture of the
President each year is another strand in keeping our
historical purpose – to be a Society which reaches
outward, to be accessible to everyone. In 2010 we
shall be celebrating our 175th anniversary and
Professor Patrick Boylan is working on a new history
of the Society to mark its achievements.
We hope, each year, that you have enjoyed
membership of the Society and we look forward to
the Season ahead which will keep us in touch with
the world around us.

Alwyne Dean
I said at the beginning of my report that we work as a
team, but all teams need managing and we are,
indeed, very fortunate to have Dr. Mary Hamill as our
Hon. Secretary; her efficiency and guidance has been
invaluable. I wish to express my grateful thanks, and
yours, to all these officers.
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PROGRAMME FOR THE ONE HUNDRED
AND SIXTY SIXTH SEASON 2007-08
Except where indicated all lectures were held in the Art Gallery of the New Walk
Museum, Leicester on Mondays at 7:30 pm
1 October 2007
ART, INDUSTRY AND WORKTOWN
Presidential Address
Open meeting to be followed by a social gathering
The Lord Mayor was present.

15 October 2007
ON RESCUING A THREATENED SPECIES
Dr Irving Finkel
Museum Curator, Department of Ancient Near East,
British Museum
Sponsored De Montfort University

29 October 2007
SLAVERY IN THE ANCIENT WORLD
Dr Jon Taylor
Assistant Keeper Cuneiform Collections British
Museum

12 November 2007
THE UNRESPECTABLE CHARLES DARWIN
Dr Gowan Dawson
Lecturer in Victorian Literature
Dept of English, University of Leicester
Sponsored by The University of Leicester Bookshop

26 November 2007
FREEMASONRY’S ANTIQUE LEGACY
Mr Michael Hyman.
Partner in a Textile Conservation Business

7 January 2008
WOMEN IN GEOLOGY
Professor Cynthia Burek
Professor of Geoconservation, University of Chester
Joint lecture with the Geology Section

21 January 2008
MAGNETIC FIELDS VS BIOLOGY. CAN
MAGNETIC FIELDS BE HARMFUL OR HELPFUL?
Dr Jonathan Woodward
Dept of Physics, University of Leicester
Sponsored by the Royal Society of Chemistry
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4 February 2008
CARNAGE AND THE MEDIA. WHAT’S NEW
ABOUT RECORDING CONTEMPORARY WARS?
Professor Jean Seaton,
Professor of Media History, University of Westminster
Sponsored By The Leicester Mercury

25 February 2008
OUT OF OIL AND INTO HOT WATER
Baron E.R. Oxburgh, FRS
Delivered in the Ken Edwards Lecture Theatre at 5:30
University 50th Anniversary Lecture Sponsored by the
Society

3 March 2008
CAN WE MODIFY AGEING?
Professor Kay-Tee Khaw Dept of Clinical Gerontology,
School of Clinical Medicine, University of Cambridge
Sponsored by the British Association for the
Advancement of Science

17 March 2008
KEW’S MILLENNIUM SEED BANK PROJECT AT
WAKEHURST PLACE
Mr John Withall , Ranger and Education Officer
Joint Lecture with the Natural History Section

18 March 2008
FLUORINE: THE ULTIMATE COMBINER
Professor JH Holloway OBE
Emeritus Professor Of Chemistry, University Of
Leicester
Annual Lecture For Schools Sponsored By
The Leicester Mercury
Delivered In The University of Leicester

21 APRIL 2008 at 7 pm
ANNUAL GENERAL MEETING
Followed by a recital by Leicestersbire Co-operative
Male Voice Choir and Unique Horns.
Wine was served in the interval.
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ANNUAL REPORT OF THE GEOLOGY SECTION
OFFICERS 2007/2008
Honorary Life President:

Dr Bob King

Honorary Life Vice-President: Dr Trevor Ford O.B.E
Chairman:

Dr Joanne Norris

Vice-Chairman:

Mark Evans

Secretary:

Fiona Barnaby

Treasurer:

Eileen Johnson

Field Secretary:

Helen Jones

Publicity Officer:

Kay Hawkins

‘Charnia’ Editor:

Andrew Swift

Webmaster:

Dennis McVey

Student Representative:

Iain Graham

Committee
Prof Richard Aldridge

Co-opted: Margaret East

Dr Roy Clements

Dr John Carney

Dr Mark Purnell

Dennis Gamble

Chairman’s Report, given at the AGM on
March 26th 2008
Dr Joanne Norris, Section C Chairman 2007-8
As I come to the end of my first year in the Chair, I
can reflect on another busy but successful year, and I
believe that we have continued to maintain the high
standard that my predecessors Mark Evans and
Andrew Swift set.
The year started off with a well-organised field
programme for which our thanks go to Helen Jones.
In the main we were well treated by the weather
despite the generally wet summer. The first field
excursion, expertly led by Albert Horton, was to
examine the building stones of the churches in the
wolds of south Nottinghamshire. Numbers for this
trip may have been affected by the poor forecast for
the afternoon but an excellent trip was enjoyed, one
of the highlights being the splendid tombs of St Mary
and All Saints at Willoughby on the Wolds. The
building stones theme continued for our next trip as
we visited various localities in and around
Northampton, skilfully led by Diana Sutherland. The
weekend field excursion to Norfolk followed at the
end of June. From our base in Cromer, our leader
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Martin Warren led us on a traverse of the cliff sections
at Trimingham, Overstrand and West Runton. The
highlight for most was the visit to Happisburgh,
where the recent discovery of a hand axe indicates
that this is the site of the earliest known human
occupation in northern Europe, and the lowlight was
the dreadful downpour that preceded it. Andrew
Swift ably organised the weekend excursion, and
probably deserves a medal for calmly negotiating
with the somewhat highly-strung hotel landlady who
had taken ownership of the hotel only the day before
our party arrived.
On July 12th, Keith Ambrose led us around Cloud Hill
Quarry at Breedon. With all the wet weather, we
were extremely lucky that this evening visit was warm
and dry. 17 members turned out which proved quite
tricky for Keith, as he struggled to move the party
around the large quarry in his loaned (and ailing) BGS
vehicle. The geology in the quarry was superb with
the mineralisation being a prominent feature. In
August, Andrew Swift took us to Cauldon Low Quarry
and railway cutting on the Staffordshire/Derbyshire
border, where we saw Carboniferous Limestone
heavily distorted by the earth movements of the
Hercynian Orogeny in the main quarry, and later
Namurian shales in the cutting. After a quick bite to
eat in one of the most unusual pubs in the whole
country the ‘Yew Tree Inn’ – well worth a visit if you
have never been – we drove the short distance to
Dovedale where we were met by Mike Allen from the
National Trust. Mike took us on a geowalk around the
area where the pyramid-shaped Thorpe Cloud hill, a
Carboniferous mud mound, made for an interesting
talking point. In September, we had our annual joint
meeting with the Warwickshire Geological
Conservation Group to Mancetter Quarry and the
Nuneaton Ridge. This was an extremely popular trip
with over 50 people from both groups attending. The
final visit of the summer in mid October was to the
BGS at Keyworth where Mike Howe and his
colleagues demonstrated their new 3D holographic
technology and allowed us a privileged view of the
palaeontological collections.
The winter programme was equally successful with
probably our highest attendances recorded for some
years (average attendance was 48). There was one
enforced last minute change in proceedings and we
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are extremely grateful to Frank Ince who stepped in at
short notice to talk on the mineralogy of Newhurst
Quarry at Shepshed on January 31st. The Parent Body
talk, given by Professor Cynthia Burek on January 7th
on the role of women in geology, was particularly apt
especially with the change in demographics of the
Section’s committee. The Member’s Evening in
February was well supported with four eloquently
presented talks by Trevor Ford (Golconda mine),
Andrew Swift (Section C in 2007), Mark Evans (on the
new geology galleries at the museum) and Bruce
Smith (Peruvian adventure). On February 27th we
hosted the Baldwin Lecture sponsored by the
Palaeontological Association when Professor Nigel
Trewin enlightened us about the ecosystem preserved
in the Rhynie Chert. The Saturday Seminar on 15th
March demonstrated our knack of identifying the
cutting edge of science when an impressive team of
experts, using the latest computer technology,
showed just how dynamic dinosaurs were. It was an
excellent day of talks followed by a convivial
reception, although attendance was slightly down on
previous years, for unknown reasons. A big thank you
goes to the sub-committee and other helpers for all
their hard work in organising this year’s event.
The Section’s website www.charnia.org.uk continues
to be a great source of information and is diligently
maintained by our Webmaster Dennis McVey.
Andrew Swift has more than met the challenge of
producing and editing our newsletter Charnia, with
improved quality, numerous illustrations and new
features such as meet the membership - we are
eagerly awaiting the next instalment.
Other Section activities this year included selling the
Building Stones of Leicester book published in March
2007, these have sold steadily throughout the year.
Trevor Ford also donated his reprints of a guide to the
Geology of Bradgate Park, which the Section has sold
at £1 each to boost funds.
On a rather sad note, the Section lost one its longest
serving members this year, Pauline Dawn. Pauline
was a friend to many of us and a familiar face at
Section meetings. She, along with other Section
members who have recently passed away, will be
sadly missed.

Publicity Officer, Andrew Swift as Charnia Editor and
Mark Evans as Vice-Chairman. Fiona Barnaby has
enjoyed a successful first year as our new Secretary,
and I have to thank her and all the other committee
members for doing a marvellous job in administering
the Section. Thanks go too to retiring Student
Representative Iain Graham, who is going to search
for gold.

Summer Programme 2007
Saturday 12th May 2007.
The Geology of Church Buildings in the
Leicestershire Wolds.
Leader: Dr Albert Horton, (Leicestershire).
Saturday 9th June 2007.
The Geology and Building Stones of Northampton.
Leader: Dr Diana Sutherland, (Northampton).
Friday 22nd – Sunday 24th June 2007.
A Weekend in North Norfolk: Glaciation and Early
Humans.
Leader: Martin Warren, (Norfolk Museums and
Archaeology Service).
Thursday 12th July 2007.
An Evening Meeting to Cloud Hill Quarry,
Breedon on the Hill.
Leader: Dr Keith Ambrose, (British Geological
Survey, Keyworth).
Friday 10th August 2007.
Cauldon Low Quarry and Railway Cutting,
Waterhouses, Ashbourne.
Leader: Andrew Swift (LLPS Geology Section and
Digitimage, Leicester); and a Geotour of the Dove
Valley. Leader: Mike Allen, National Trust.
Saturday 15th September 2007.
Joint field excursion with the Warwickshire
Geological Conservation Group and the
Geological Society’s Bicentennial West Midlands
Event to Purley Quarry, Mancetter.
Leader: Alan Cook; and The Moorwood Geological
Trail, Nuneaton Ridge. Leader: Dr Martyn Bradley,
(University of Warwick).
Saturday 13th October 2007.
British Geological Survey, Keyworth: A View of the
Collections and 3D Holographic Facility.
Leader: Dr Mike Howe, (British Geological Survey,
Keyworth).

This year saw quite a big change in the make-up of
the committee, with Kay Hawkins in the role of
Volume 102 • 2008
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Winter Programme 2007-8
Wednesday October 3rd 2007
Forensic Geology–How Do Geologists Help Police
Solve Crimes? Dr Laurence Donnelly (Halcrow
Group Ltd., Handforth).

Wednesday February 27th 2008
The Early Devonian Ecosystem Preserved in the
Rhynie and Windyfield Cherts, NE Scotland.
Professor Nigel Trewin (Department of Geology,
University of Aberdeen). The Palaeontological
Association Baldwin Lecture.

Wednesday October 17th 2007
“That’s another fine mess …!” How the conodonts
got in a pickle. Professor Simon Knell (Department
of Museum Studies, University of Leicester).

Wednesday March 12th 2008
Into the Danakil: Some Geology in the Afar
Triangle. Dr Tony Waltham (Geophotos,
Nottingham).

Wednesday October 31st 2007
Fire and ice on the Antarctic Peninsula:
unravelling the geological history of James Ross
Island. Dr Mark Williams (Department of Geology,
University of Leicester).

Saturday March 15th 2008
Dynamic Dinosaurs – Cutting Edge Approaches to
Ecology and Behaviour. Annual Saturday Seminar,
University of Leicester, 9.00 am – 5.00 pm.

Wednesday November 14th 2007
An armchair guide to volcanism on the Earth and
terrestrial planets.
Dr Mike Widdowson
(Department of Earth Sciences, Open University).

Wednesday March 26th 2008
Annual General Meeting and Chairman’s Address
An Introduction to Soil Bioengineering for Slope
Stabilisation. Dr Joanne Norris (Halcrow Group
Ltd., Peterborough).

Wednesday November 28th 2007
Life on the Costa-del-Cromer during the
Pleistocene – evidence of climate change and
early humans in Eastern and Central England. Dr
Jonathan Lee (British Geological Survey,
Keyworth).
Wednesday December 12th 2007
Christmas Meeting, New Walk Museum, Leicester.
Monday January 7th 2008
Where Are The Women In Geology? Professor
Cynthia Burek (Department of Biological Sciences,
University of Chester). Parent Body Lecture, New
Walk Museum, Leicester.
Wednesday January 16th 2008
Finding Their Way into the East Midlands: the
Earliest Britons, Their Landscapes and Climates.
Dr Ian Candy (Department of Geography, Royal
Holloway, University of London).
Wednesday January 30th 2008
The Geology and Mineralogy of Newhurst Quarry,
Shepshed, Leicestershire. Dr Frank Ince
(Loughborough).
Wednesday February 13th 2008
Members Evening, New Walk Museum, Leicester.
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Dynamic dinosaurs!
Cutting edge approaches to ecology and behaviour
The Geology Section (C) of the Leicester Literary and Philosophical Society presents
Annual Saturday Seminar, 15 March 2008
9.00 am – 5.00 pm
Ken Edwards Building, LT1, University of Leicester
Programme
09.00 Assemble
09.15 Opening.
Dr Joanne E. Norris, Chairman, Geology
Section (C), Leicester Literary and
Philosophical Society
09.20 Dr David M. Unwin (Dept for Museum
Studies, Univ. of Leicester) - Feathered
dinosaurs, flying dinosaurs, and birds

15.45 Dr John R. Hutchinson (Royal Veterinary
College, Univ. of London) - Into the
unknowns: estimates, assumptions and
validation in dinosaur biomechanics
16.30 Discussion
17.00 Concluding Remarks and Close, followed by
Reception. To be held in Seminar Rooms in
the Ken Edwards building

10.05 Dr Angela C. Milner (Palaeontology Dept,
Natural History Museum, London) – The
evolution of bird brains and flight
10.50 Coffee
11.15 Laura B. Porro (Dept of Earth Sciences, Univ.
of Cambridge) - Chewing machines:
modelling feeding in early herbivorous
dinosaurs
11.45 Vince Williams (Dept of Geology, Univ. of
Leicester) - Duck-billed dentistry: evidence for
hadrosaur diet from tooth microwear
12.15 Lunch
13.05 Dr Phillip L. Manning (School of Earth,
Atmospheric & Environmental Sciences & The
Manchester Museum, Univ. of Manchester) –
‘The bounce has gone from my bungee’:
reconstructing dinosaur biomaterials
13.50 Dr Paul Upchurch (Dept of Earth Sciences,
University College, London) - Dinosaur
evolution on a dynamic Earth: new
approaches
to
geographic
and
palaeoecological questions
14.35 Tea
15.00 Dr Bill Sellers (Faculty of Life Sciences, Univ.
of Manchester) - Running with dinosaurs:
physics, physiology and fossils
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Abstracts
Feathered dinosaurs, flying dinosaurs,
and birds

about the origins of these undoubtedly ancient
structures.

David M. Unwin Department for Museum Studies,
University of Leicester

Logically, it would seem that feathers must have
appeared before Archaeopteryx and passed through
their early stages of evolution in the ancestors of
birds. But who were birds’ ancestors? This question
has been strenuously debated for much of the last
two centuries and many different candidates have
been put forward over the years: small, lizard-like
gliders; those membrane-winged reptilian fliers the
pterosaurs; and, unlikely as it may seem, even
relatives of crocodiles. The answer, however, is
dinosaurs, or, more precisely, theropods, carnivores
that came in all shapes and sizes and epitomised, for
most people, by those cinematic bad guys –
Velociraptor and Tyrannosaurus rex.

Feathers are surely one of the most extraordinary of
all organic structures. Essentially outgrowths of the
skin built from strands of protein, these remarkable
adaptations surpass anything yet designed by the
human hand. Tough, strong, durable, waterproof and
incredibly light, feathers serve an extraordinary
variety of functions. Endowed with wings constructed
from these biological wonders, birds achieve
unmatchable flight performances as seen in the
oceanic distances covered by the albatross, the speed
of a falcon and the almost magical hovering ability of
humming birds. Nestling beneath our eiderdowns we
thank their insulatory ability, as do King Penguins
bent beneath Antarctic snowstorms. Waterproofed,
ducks do not sink, camouflaged, the Nightjar hides,
adorned, the Peacock, parrots and pink flamingos
strive to pass on their genes. Birds, the only animals
alive today that bear feathers, are defined by them
and owe much of their extraordinary success (some
10,000 species and a 150 million year history) to
these evolutionary marvels.
Naturally, the prominence of feathers means that
their structure, properties and, above all, their origin
have attracted a great deal of scientific interest. How
did they first evolve? Under what circumstances did
this take place, why did it happen? These are vital
questions to which studies of feather construction
and development have offered some clues, but far
from complete answers.
Of course, the fossil record is the obvious place to
search for evidence but, until recently, it too provided
relatively little to go on. This might seem surprising,
after all, Archaeopteryx, the oldest known bird,
dating back to the Upper Jurassic, has been known
since the mid 19th century and is justifiably famous
for its remarkably well preserved feathers. They are
almost identical to those of modern birds, however,
and while they and numerous other finds of fossil
feathers in younger rocks confirm that all birds back
to the earliest forms were feathered, they reveal little
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The notion that birds are descended from dinosaurs
dates back to the mid 1800’s when it was first
proposed by T. H. Huxley, an early supporter of
evolutionary theory who became famous as Darwin’s
Bulldog. This idea only reentered serious
consideration in the late 20th century following the
discovery of theropods such as Deinonychus that had
unique bird-like features such as a furcula
(wishbone). Moreover, shorn of its feathers,
Archaeopteryx looked extraordinarily like a small
theropod – indeed, the similarities are so great that
several examples of this early bird were initially
misidentified as theropod dinosaurs. There was one
problem, however. no feathers. At least some
theropods must have had them, it was argued, but
presumably they had failed to survive the processes
of fossilisation. This sounded reasonable, although
the existence of bird fossils with feather impressions,
most notably Archaeopteryx, preserved in the same
deposits as a small dinosaur that conspicuously
lacked such features, was slightly worrying.
Then, in the late 1990’s, came a scientific bombshell
– Sinosauropteryx, a dinosaur, with feathers.
Preserved in fine-grained lake sediments deposited in
the Early Cretaceous, about 128 million years ago, in
what is now north-east China, this turkey-sized
theropod exhibits clear traces of skin bearing tiny,
hair-like protofeathers: ‘dino-fuzz’. At least, that is
what some researchers claimed, but others were not
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so sure and wanted more and better evidence.
Thankfully, basic economics – selling fossils is far
more lucrative than tilling the earth – solved the
problem and the Chinese lake deposits began to
produce lots and lots and lots more fossils, among
them many beautifully preserved small theropods –
with feathers. Some bore ‘dino-fuzz’, some had rather
simple, but clearly feather-like structures and some
came with feathers that were indistinguishable from
the feathers of early birds fossilised in the same rocks.

The next stage was simple – splitting of the end of the
filament led to the appearance of barbs that initially
formed a tuft on a stalk and eventually, as splitting
progressed, to a down-like feather. Early feathers of
this type are preserved in several theropods including
Sinornithosaurus, a chicken-sized cousin of
Velociraptor and Dilong a much smaller relative of
the king – T. rex. Does this mean that our beloved
killer was downy? Perhaps not. Fossilised impressions
seem to show that T. rex had a scaly skin and
probably didn’t need the insulatory fuzz borne by its
diminutive ancestor.
Moving further up the theropod family tree and closer
to birds, fossils of Caudipteryx another turkey-sized
theropod that belongs to a group called
oviraptorosaurs (mistakenly thought to be egg-eaters,
but now considered omnivorous, or possibly even
herbivorous), reveal two major developments in
feather evolution – the appearance of a distinct
central shaft and the orientation of barbs into a single
plane.

Head and neck of Sinosauropteryx showing dense pelt (black)
of fine, filament-like protofeathers (dino-fuzz). (Photo
courtesy of Ji Qiang and Ji Shuan, Geol. Inst. Beijing)

So far, more than ten different kinds of feathered
theropods have been found in China and they have
already revealed a great deal about some of the key
stages in feather evolution. The first stage was no
more than a simple, hollow, tube-like outgrowth – the
dino-fuzz found in Sinosauropteryx and several other
small theropods.

Caudipteryx (courtesy of Jim Robins Art)

Feather evolution. Stage I: simple
filament. Stage II: splitting of filament
into barbs. Stage III: orientation of
barbs into a planar structure,
development of shaft. Stage IV:
evolution of hooks linking barbs into
a single continuous vane. (Modified
from Xu, 2006, Integrative Zoology
1: 4-11)
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The final stage of feather evolution saw the
appearance of barbules that hooked together the
barbs to form a continuous surface, the vane.
Asymmetric development of the vane such that the
portion on one side of the shaft was narrower than
that on the other rendered the feather ready for flight.
Feathers of this type are found in all modern flying
birds and in many extinct forms including
Archaeopteryx. Rather surprisingly, they have also
been found in a small Magpie-sized theropod
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dinosaur called Microraptor where, even more
surprisingly, they adorn both the arms and the legs,
forming not just two, but four wings.

Microraptor, a four-winged feathered dinosaur from the Early
Cretaceous of China. (Portia Sloan 2003)

Undoubtedly, the early evolution of feathers was
more complex than the simple picture presented
here, but even this represents a tremendous advance
over our understanding only a decade ago. Moreover,
this basic scenario is strongly supported by studies of
the development of feathers which show a sequence
of development that matches up quite well to that
seen in theropods as they successively become more
closely related to birds. But, what does this tell us
about why feathers evolved in the first place and what
implications does it have for our understanding of
dinosaur biology and evolution?
Until recently it was widely believed that the origin of
feathers was directly related to the evolution of bird
flight. Fossils of feathered dinosaurs show that this
cannot be true since neither the dino-fuzz, nor those
dinosaurs that bear it, show any identifiable
adaptations for flight. More likely in these early stages
it acted primarily as insulation, endowing theropods
with greater control over their body temperature
which, in turn, suggests that their physiology may
have been more like that of birds than that of reptiles.
As feathers evolved it seems likely that in more
advanced, and increasingly bird-like theropods they
acquired several functions perhaps serving as
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camouflage or for display, or possibly even for
waterproofing. Later, with the development of a vane,
came the possibility of co-option for flight.
Presumably, at this point, theropods such as
Microraptor and its relatives had adapted to an
arboreal life style, and were using their feathered
wings to glide and flap their way through the sky.
From here evolution was only a very short step away
from Archaeopteryx and the first birds, although
whether Microraptor with its weird combination of
four wings was directly on the path to birds, or
represents one of several lineages that became
airborne, just one of which eventually evolved into
birds, is still hotly debated.
Feathered dinosaurs count among the most important
and exciting scientific discoveries of all time. They
provide the first real evidence for key stages in the
origin and evolution of feathers; they demonstrate
beyond any reasonable doubt that birds descended
from dinosaurs; and they reveal a completely new
picture of dinosaurs, showing them as they really
were, dressed up in all their feathery finery.
Additional reading
American Museum of Natural History. 2001. First
dinosaur found with its body covering intact; displays
primitive feathers from head to tail.
http://www.amnh.org/science/specials/dinobird.html.
Chiappe, L. 2007. Glorified Dinosaurs. The Origin and
Early Evolution of Birds. NJ: John Wiley and Sons. 192pp.
Prum, R. O. & Brush, A. 2003. The feather or the bird,
which came first? Scientific American, March 2003.

The evolution of bird brains and flight
Angela Milner, Department of Palaeontology, The
Natural History Museum, London
It is now almost universally agreed that birds are the
descendants of small meat-eating dinosaurs called
maniraptorans. The evidence from skeletons is very
clear but very little is known about timing and
sequence of the huge changes in the brain took place
in order to integrate and control wing movements,
eyesight and balance – all essential for becoming
airborne and staying in control up in the air.

Archaeopteryx, the earliest known bird, dating back
147 million years, is an important ‘half-way house’ in
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the investigation of the dinosaurian origin of birds
since it shares many skeletal characters with
maniraptoran theropod dinosaurs and has an almost
modern flight feather arrangement shared with birds.
The braincase of the holotype London specimen
lends itself uniquely to modern non-invasive

represent the earliest evidence of ‘modern’ bird
brains in the fossil record and have important
implications for the evolution of avian cognitive
ability leading to the huge diversity of modern birds
from chickens to owls and parrots.
References and further reading
Chiappe, L. 2007. Glorified Dinosaurs. The Origin and
Evolution of Birds. Hoboken, NJ; John Wiley & Sons, 192
pp.
Domínguez Alonso, P., Milner, A. C., Ketcham, R. A.,
Cookson, M. J. and Rowe, T. B. 2004. The avian nature of
the brain and inner ear of Archaeopteryx. Nature, 430,
666-669.
Milner, A. C. 2002. Dino-birds. The Natural History
Museum, London, 64 pp.

Archaeopteryx

Archaeopteryx Brain Case

investigative methods, since it is preserved with little
crushing. Computed tomography (CT) scanning and
computerized 3-D reconstruction have been used to
investigate the detailed anatomy of the braincase and
compare it to theropod dinosaurs and birds. Because
the brain fits very tightly inside the braincase, it leaves
an impression on the internal bone surface. This has
also allowed us to visualize the brain shape, size and
volume and to reconstruct the inner ear for the first
time. The proportions of the brain lobes and the
structure of the inner ear show that Archaeopteryx’s
brain was bird-like and ‘flight ready’.
Recently discovered Cretaceous bird and
maniraptoran dinosaur fossils, particularly from
Liaoning in China, have provided important insights
into the theropod-bird transition and the evolution of
flight. Unfortunately, they don’t help much with
studying how the brain evolved in response to the
development of flight because their skeletons are all
very flattened. Very few bird fossils preserve the
braincase from which brain endocasts can be
reconstructed. However, CT analysis of two Lower
Eocene birds from the London Clay of England,
Odontopteryx and Prophaethon, demonstrate that
they possessed brains comparable in size and shape
to those of living seabirds, indicating that the bird
brain had reached an evolutionary level close to that
of Recent species by that time. However, the brain
region responsible for many advanced functions
including binocular vision, had not developed fully
by the Eocene. These early seabirds nevertheless
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Zhou, Z. 2004. The origin and early evolution of birds:
discoveries, disputes and perspectives from fossil
evidence. Naturwissenschaften, 91, 455-471.

Chewing machines: modelling feeding in
early herbivorous dinosaurs
Laura Porro, Department of Earth Sciences,
University of Cambridge, Cambridge, UK
Understanding the feeding behaviour of dinosaurs
allows us to reconstruct the palaeobiology of
individual taxa, as well as investigate broader
evolutionary questions: how did dinosaurs adapt to
their environment? How do complex feeding
mechanisms evolve? Do functional innovations drive
adaptive radiations? In addition to cranial anatomy,
researchers now have access to a number of novel
techniques1 that can potentially shed new light on
dinosaur feeding strategies.
One such technique is finite element analysis (FEA), a
method widely used in mechanical engineering and
orthopaedics to reconstruct and visualize
deformation, stress, and strain in complex 3D
structures during function. Over the past decade, FEA
has been applied increasingly to both living and
extinct animals2. The use of FEA to predict
mechanical behaviour in extinct taxa requires
assumptions to be made when applying input
parameters such as material properties, muscle and
bite forces, and constraints; thus, caution must be
taken when interpreting results3. By asking
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Figure 1. (A) Reconstruction of Heterodontosaurus tucki (©
Gregory S Paul, used with permission); (B) cranium of
Heterodontosaurus tucki

appropriate questions and recognizing the limitations
of the technique (through sensitivity testing), we can
have greater confidence in predictions made by FEA.
This presentation will focus on how FEA has been
used to better understand skull and jaw design in the
plant-eating dinosaur Heterodontosaurus tucki (Fig. 1).
Heterodontosaurus is one of the earliest and bestknown members of Ornithischia, a large and diverse
group of successful Mesozoic herbivores which
include such well-known taxa as Triceratops,
Iguanodon, and Stegosaurus. The animal features an
interesting complex of characters related to feeding,
some unique amongst dinosaurs (e.g., a highly
differentiated dentition, very low tooth replacement
rates, and high-crowned teeth) and some of which
(e.g., closely-packed cheek teeth) developed
independently in much later ceratopsian and
ornithopod dinosaurs. Thus, heterodontosaurids
represent an early radiation of plant-dinosaurs with a
sophisticated feeding apparatus4. Despite a number
of proposed hypotheses (fore-aft grinding, long-axis
rotation of the lower jaws), the feeding mechanism of
this animal remains unknown. Using CT-scanning,
3D models of the skull and lower jaws were created,
loaded with muscle and bite forces, and assigned
material properties.
FEA results (Fig. 2) suggest Heterodontosaurus used a
complex jaw mechanism to process vegetation,
consisting of medial translation of the lower jaws,
slight rotation at the rear of the tooth row, and
possibly a small amount of jaw retraction. These
predictions are independently supported by: cranial
anatomy (including suture morphology and lack of
cranial kinesis), dental morphology, and tooth wear.
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Figure 2. Colour-contour finite element plot of skull
deformation in Heterodontosaurus during biting (oblique
view). Red indicates areas of high deformation; Blue indicates
areas of low deformation (nb the figure is here reproduced in
b & w, please contact author regarding original)

Results highlight structural changes in the skull
during the transition from carnivory/omnivory to
herbivory and provide new information on the origin
and early evolution of herbivory in ornithischian
dinosaurs.
References
1. Barrett, P. M. & Rayfield, E. J. Ecological and
evolutionary implications of dinosaur feeding
behaiviour. Trends in Ecology and Evolution 21, 217224 (2006).
2. Rayfield, E. J. Finite element analysis and
understanding the biomechanics and evolution of
living and fossil organisms. Annual Review of Earth
and Planetary Sciences 35, 541-76 (2007).
3. Alexander, R. M. Dinosaur biomechanics. Proceedings
of the Royal Society of London Series B, 7 (2006).
4. Weishampel, D. B., Dodson, P. & Osmolska, H. The
Dinosauria (University of California Press, Berkeley,
2004).

Duck-billed dentistry: evidence for
hadrosaur diet from tooth microwear
Vincent Williams and Mark Purnell, Department of
Geology, University of Leicester, UK
How animals exploit and compete for finite food
resources is a fundamental aspect of their ecology
and represents a major evolutionary pressure, yet it is
often difficult to investigate rigorously in fossil taxa.
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The evolution of herbivory in dinosaurs, for example,
has been linked to major adaptive radiations and
macroevolutionary trends, but were these driven by
the appearance of new ecological niches, by
innovations in feeding mechanisms, or both? The first
herbivorous dinosaurs arose from carnivorous
ancestors in the Late Triassic and it has been
suggested that this was a response to the opening of
new ecological niches. Those pioneers were
saurischian but it was the ornithischians that
developed herbivory to its fullest extent. Currently,
models of feeding mechanisms in dinosaurs are
based on analyses of functional morphology and
whilst this approach generates well-constrained
hypotheses, they are difficult to test.
Quantitative tooth microwear analysis is a potent
tool that has been used to great effect to investigate
the diets of extinct mammals but has never been
applied to dinosaurs. The lack of a differentiated
heterodont dentition in dinosaurs makes
comparisons problematic as we cannot look at
homologous facets. Also, whilst the microwear on
mammals’ teeth accumulates over a lifetime,
dinosaur teeth were continually shed and replaced;
was their functional life long enough for diagnostic
microwear textures to form? We have conducted the
first quantitative analysis of tooth microwear in
dinosaurs. Our results demonstrate that microwear
can provide powerful insights into the precise jaw
motions of dinosaur feeding and provides a robust
test of functional hypotheses.

‘The bounce has gone from my bungee’:
reconstructing dinosaur biomaterials
Phillip L. Manning, School of Earth, Atmospheric &
Environmental Sciences and The Manchester
Museum, University of Manchester, Manchester,
M13 9PL
Bones, tendons and ligaments of extant vertebrates
are both tough and flexible composite materials that
have evolved to provide many important properties
to aid the locomotor abilities of animals. These
structural biomaterials form the basis of the
musculoskeletal system of all extant and extinct
vertebrates. The intimate relationship of biomaterials,
such as that between collagen and the mineral
component of bone, define their properties and
behaviour, from skull to postcranial elements. Whilst
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fossil bone, tendon and ligament offer information on
the size and form of structural materials, the all
important soft-tissues that were integral to the
performance of such composite biomaterials have
usually long since gone. The rare circumstances
where soft-tissue structures are preserved in the fossil
record offer a two-dimensional glimpse of the once
three-dimensional composite materials so critical in
life.
The application of imaging technology, combined
with recently developed analytical techniques has
the potential to reveal much about the growth,
structure and properties of ancient biomaterials. The
combined use of high-resolution CT scanning, with
nanoindentation of materials chosen by applying the
principle of the extant phylogenetic bracket (EPB),
can help resurrect some mechanical properties from
fossil bone. However, an understanding of the
relative distribution of organic to inorganic
components of vertebrate structural biomaterials
might be further elucidated by combining imaging,
EPB and proteomic techniques.
Remarkably well-preserved soft-tissue structures in
the skin, tendon and bone of a large, late Cretaceous
hadrosaur have been imaged using infra-red and
electron microscopic techniques, with biomolecules
recovered from the structures using proteomic
techniques have revealed extremely rare organic
information and detail at the micrometer-scale. This
information has been used to reconstruct the
structure, form and function of skeletal and
integument biomaterials from this dinosaur.
The advantages and disadvantages of such highfidelity information will be discussed, in terms of
potential use and the problems associated with
handling large and often complex datasets. An
example of the locomotary advantage to be gained
by the inclusion of biomaterials will also be
discussed when modelling the elastic recoil in the
vertebral column of bipedal dinosaurs during
locomotion. It is suggested that the inclusion of
elastic structures within such models are crucial to
understanding the locomotor ability of bipedal
dinosaurs, having a significant impact on optimum
speed and efficiency.
The inclusion of progressively accurate structural
biomaterials, based upon fossil and the EPB, can only
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serve to improve the fidelity of locomotary, finite
element and behavioural models for dinosaurs and
other extinct vertebrates.

Running with dinosaurs:
physiology and fossils

physics,

Bill Sellers, Faculty of Life Sciences, University of
Manchester

Dinosaur evolution on a dynamic Earth:
new approaches to geographic and
palaeoecological questions
Paul Upchurch, Department of Earth Sciences,
University College, London
Many biologists are interested in the factors that
determine the geographic distributions of organisms.
One important theme concerns “ecology”: that is,
certain organisms are found in particular places
because they possess the environments and resources
the organisms need. Another theme is “history”. For
example, the movement of continents and changes in
sea level can result in a group of organisms becoming
isolated from the rest of the world. Palaeontologists
are also interested in the complex relationship
between ecology and history and would like to
understand the factors that control the geographic
distributions of extinct species.
Recent advances mean that palaeontologists now
have access to a wide range of powerful analytical
tools that can be used to test ideas concerning the
ecology and history of extinct organisms. One set of
approaches searches for patterns in the evolutionary
relationships of organisms in order to determine
whether the formation and destruction of geographic
barriers (such as mountain chains, deserts or oceans)
have left a lasting impression on species distributions.
Another set of approaches uses Geographic
Information Systems (GIS) to plot the distributions of
fossils on palaeogeographic maps in order to search
for ecological relationships between different
species. These studies reveal that the distributions of
dinosaurs were strongly influenced by the break-up
of Pangaea (the supercontinent that existed between
approximately 250 and 90 million years ago).
Similarly, GIS-based studies are shedding light on the
habitats preferred by particular dinosaur groups, and
are also testing claims regarding the diets of planteating dinosaurs.
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Traditional techniques for reconstructing gait in fossil
dinosaurs either involve complex animatronic
machines or stop motion animation techniques.
These techniques rely on a good knowledge of the
skeletal anatomy and a familiarity with the range of
locomotor styles seen in modern animals. These are
mixed with a great deal of artistic skill and often
produce visually stunning results. However using
these approaches it is impossible to say whether the
animal could actually have moved as portrayed. The
movements used are anatomically possible but in all
likelihood if the animal had actually tried to move
like this then it would have fallen over. Even had it
managed to stay upright it would not have minimised
its cost of locomotion as living animals do. These
difficulties can be overcome if we include both
Newtonian physics and musculoskeletal physiology
in conjunction with skeletal anatomy in our
reconstructions. To do this we create a computer
model of the musculoskeletal system of our target
vertebrate fossil. The limbs and body are
reconstructed as jointed segments, and the muscles
and tendons are force generators that power the
movement. This requires us to make estimates of
various soft tissue parameters which are generally not
preserved in the fossil record so we use a
combination of phylogenetic and functional
bracketing to estimate these values from living
animals. The computer model is then imported into a
physics simulator which solves the equations of
motion so that the model moves appropriately given
the forces applied by the muscles, by contact with the
ground, and by gravity. Unfortunately such a model
will not spontaneously walk or run so we use a
genetic algorithm search procedure to find muscle
activation patterns that optimise global parameters
such as minimising energy cost or maximising speed.
The end result is the generation of stable gait that is
anatomically, physiologically and physically
possible. At the same time the gait can represent an
objective estimate of the most energetically efficient
gait, or alternatively the fastest gait possible for a
given animal. Sadly current technology does not
produce gaits that look as good as the more artistic
techniques and this new technique highlights the
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uncertainty inherent in all attempts at gait
reconstruction. However ultimately it is a very
powerful approach for the scientific understanding of
dinosaur gait and we predict that as the technology
advances it will also find a place assisting more
artistic reconstructions.

Computer simulation of dinosaur gait

Into the unknowns: estimates, assumptions
and validation in dinosaur biomechanics
John R. Hutchinson, Royal Veterinary College,
University of London
R.M. Alexander kick-started the field of dinosaur
biomechanics in the late 70s-early 80s, showing that
dinosaur speeds could be estimated from footprints,
and dinosaur posture and gait could be qualitatively
assessed from basic bone biomechanics. Since then
the tools for studying dinosaur biomechanics have
grown so that, unlike in Alexander’s earlier studies,
they no longer pose a major limit on the kinds of
questions that can be asked. It is easy to animate a 3D
dinosaur moving dynamically and have it look
believable to a layperson. But it is very difficult to
base that motion on firm scientific principles. The
public may assume that without a time
machine, nothing can be resolved scientifically, or on
the other hand that we already know the basic
principles of animal locomotion well enough to
reconstruct dinosaur movement in high detail and
confidence. Neither of these extreme views is
correct. This is what makes dinosaur functional
analysis an exciting, vibrant and challenging scientific
field, and one that is still in its tentative early stages.
Despite innovations in technical procedures and
improvements of evidence, all dinosaur functional
studies must confront the errors introduced into
Volume 102 • 2008

their quantitative and qualitative estimates by: (1)
unknown parameters such as body dimensions and
musculoskeletal anatomy of the limbs; (2)
assumptions about how mechanical systems function
(e.g., moment arms of muscles); (3) abstraction of
complex
dynamic
systems
into
simpler
representations (e.g., 3D into 2D); and (4) inadequate
fundamental understanding of how living organisms
actually function. I have addressed these critical
issues with an example from my research (Fig. 1),
particularly on theropod locomotor biomechanics,
using them as springboards to explore the broader
field of dinosaur funcional analysis.
I have outlined where I think we can improve on the
problems of ambiguity, examine which specific
parameters or assumptions may always involve a
large margin of error, and assess how much these
problems matter for reaching valid scientific
conclusions about dinosaur palaeobiology and
evolution. How much does what we don’t know
matter-what kinds of “error bars” are there on
estimates of posture, gait or speed? Does it hurt the
field to focus intensely on such issues?
A closing issue is how to deal with pressure from
outside of science. The media and public alike thirst
for animations of dinosaur movement, and both
would like firm science behind it all. But how can one
balance scientific ambiguity versus clarity and
popular appeal-are the two at loggerheads? Is
this a wonderful opportunity for science education, or
shouldn’t we worry about ambiguity and instead
focus on getting ‘the answer’?

Figure 1. A side view of
the right leg of an adult
Tyrannosaurus
rex,
represented as a 3D
musculoskeletal
biomechanical model.
What are the inputs and
assumptions for such an
analysis, and what can
they reliably tell us?
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Mr. P. Thompson
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Hon. Minutes Sec
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Hon. Winter Programme Sec Miss J. Dawson
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interesting articles or pictures please send them to
Maggie Frankum for inclusion in the newsletter. We
also thank Alan Bevington for his work on the web
site and Jean Cooper for providing the splendid buffet
following the AGM. Indoor Meetings continue to be
held in the Lord Mayor’s Room, which suits the needs
of members and speakers very well, and we are
grateful to the City Museums Service for hosting
these.

Mrs. M. Frankum

COMMITTEE
Mr. J. Tinning
Mrs. A. Gregory
Mrs. P. Heighway
Dr. W. R. Morris
Mrs. J Harris
Mr. P. Wilkinson
Co-opted
A. Bevington, as Webmaster
This year’s two committee meetings have been well
attended. Publicity leaflets were produced and
distributed via various organisations, a total of 200
containing the summer programme and 500 with the
winter programme. They produced only a limited
response. The Summer Programme was devised by a
sub-committee of Alison Gregory, Pat Heighway,
Doreen Thompson and Sue Walton. There was a
good variety of venues but attendance was down on
previous years with only an average of ten members
attending. Thanks are due to Jan Dawson for her
Winter programme of very interesting speakers, all of
which were well attended. Thanks also to Doreen for
her work as Minutes Secretary, and to Ann Pinnock
who, with the help of Sue Walton, provided the
coffee at indoor meetings. We also thank Peter
Thompson for his work as Treasurer and Parent Body
Representative.
Two issues of the newsletter were produced and were
well received but there is still a vacancy for someone
to provide the weather reports. If you are interested
please let Maggie Frankum know. If anyone has any
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Winter and Spring Meetings were held at fortnightly intervals in 2007 to hear the following speakers.
The average attendance was 36.
January 10

An Ecological Triangle: Otters,
Mink and Water Voles.

Andy Brown

January 24

Controlling Plant Invaders-the Big 3

Dr Lois Child

February 7

The Changing Moth Fauna of Leics and Rutland

Adrian Russell

February 21

Flower Power: Myth, Magic And Medicine
In English Wild Flowers

Dr Rod Amos

March 7th

Flying Foxes in Focus

Kate Hubbard

March 21

The Outwoods and Jubilee Wood Survey

Eric and Doreen Webster

March 26

Re-introductions of Birds and Mammals

Roy Dennis

Joint Meeting with the Parent Body
April 4

A.G.M. Social Evening and Demonstration

The Summer Programme of outdoor field meetings was as follows:
April 21

Tunneley Wood

Terry Mitcham

May 12

Bedford Purlieus

Peter Stroh

June 6

Maggie’s Garden Re-visited

Maggie Frankum

June 9

Ryton Woods

Richard Iliffe and Sue Walton

June 20

Groby Parish

Ivan Pedley and Ray Morris

July 7

Asfordby Hill

Mick Stanley

July 25

Welford Road Cemetery

Jan Dawson

August 18

Shenton Cutting and Ashby Canal

Richard Iliffe

September 16

Mammal Trapping Scraptoft

Harry Ball

October 14

Charnwood Lodge-fungus foray
Joint Meeting with the L.L.S.G.

Richard Iliffe

Winter Meetings began again on October 10 with a Members’ Exhibition and Photography Evening,
followed by
October 24

A Badger Family History

Pam Mynott

November 7

An Introduction to Freshwater Fishes

Andrew Heaton

November 21

Re-wilding the Soar Valley

Michael Jeeves

Thirty-fifth Sowter Memorial Lecture
December 5

he RSPB and Farmland Birds

Anna Broszkiewicz

December 19

200 Years of Leicestershire Mammal History

Jan Dawson
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