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THE ENEMY ALIENS
Presidential Address by Mrs Ann Fuchs
Delivered on 6th October2014
To mark the hundredth anniversary of the start of World War One, I want to recount the experiences of my
husband’s grandparents. Violet and Ernest Fuchs were amongst 60,000 declared enemy aliens who suffered
isolation and separation at that time. It is ironic that Russian aggression in the Ukraine, the progression of ISIS
from Syria into Iraq and the treatment of immigrants in this country is headline news at this time.

The sources for this lecture come primarily from the
letters and diaries of Violet Fuchs. Those about her
childhood were intended to make her descendants
aware and better understand her life as a British born
enemy alien.

Violet did not recognise her mother on her return a
year later. She described her, at their first meeting,
as a beautiful queen walking down a grand staircase
in pink satin and pearls with bright golden hair. She
thought all ‘Mamas’ were stout and grey haired.

Violet was born in 1874 in Australia. Her father, Charles
Watson, was a partner in a prosperous wholesale
importing business in Melbourne which had started
as a small grocery shop selling supplies to prospectors
in the Australian goldfields. Her mother Nellie was his
second wife 20 years his junior. When Violet was six
weeks old, she returned with her parents to England
and lived near Crystal Palace in a large house which
had a footman and several maids.

Violet’s family moved into a large house in Upper
Norwood. As the furniture, glassware, silver and china
were unpacked, Violet was entranced and believed
that she was in fairyland. The house was busy with
people “coming and going”. All this was in stark
contrast to her time in Scotland.

Two years’ later Charles and Nellie returned to
Melbourne on business: Violet, left behind, was taken
by her nurse, Ann Gibb, to live with her family in
Ross-shire in a “but an ben”.
A “but an ben” is a cottage of two rooms: the kitchen
is called the ‘but’ meaning to be out or outside and
the bedroom ‘ben” meaning to be in or within. The
home was occupied by Ann’s father, John (Gibb) who
was a widower. There was also John’s sister, Chirsty,
and her little girl. John slept in the kitchen on a
big double bed. Ann and Violet slept in a bed with
curtained sides in the “ben” in the hoose”. Chirsty and
her daughter lay on a low stretcher bed in the central
cupboard. There was no piped water, only a big water
butt filled from a spring on the braeside. “As to any
sanitary convenience, no such thing existed. Humans
like dogs and cats were sent for a run along the shore
or among the bushes… my mother did not know till
long afterwards the state of things in the little cottage;
she was shown the very respectable ‘bed-sitting room’
where I was to sleep, and Ann in her highland pride
made everything appear rosy.’
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Violet broke her pelvis when she was six whilst
playing with a house guest. She recovered after two
painful years but she was left with a limp which only
allowed her to move slowly. Violet made up for this by
having a curious mind which was improved by wide
reading. The family moved finally to a newly built
and imposing house, Pembury End outside Tunbridge
Wells.
As a child, Violet travelled extensively in Europe with
her parents and subsequently continued to visit the
spas of Europe with her mother to take the waters
because of her disability. On one such visit to Germany
in 1906--- at the age of 32--- she met a young man of
24, Ernest Fuchs.
Ernest worked in hotels in Cairo, Rome and New
York. His artist father owned a hotel. Little is known of
Ernest’s family except that he was the fifth son. There
is little information to be found in Violet’s diaries. No
letters exist from this period. However they kept in
touch as he came to England in 1907. Neither family
approved of the liaison.
When it was announced that there was a baby on the
way, Charles threw Violet out of the house despite her
Volume 109 • 2015
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mother’s pleadings. Ernest returned to work in Genoa;
Violet stayed with her retired nurse on the Isle of
Wight.
Sometime after the birth of their son Vivian, Violet and
Ernest settled in the Weald of Kent and made their
living by rearing chickens and market gardening.
Violet writes ‘Oh I am so happy. My dear boy is so
very good to me. How different I am from the queer
wild lonesome being I was. ---’ . . At the beginning
of this I should rather have expected to be a famous
poet than a market gardener! But market-gardening is
better! (Once I loved Bach too. Now I love pigs. Pigs
are better). Figs 1 and 2.

It was announced on October 20th that all Germans
between the ages of 18 and 45 would be arrested and
imprisoned. Five days later the police arrived and took
Ernest away. Violet was devastated. She did not know
where Ernest was and the police were vindictive and
obstructive as she was now a proscribed alien. Violet
found him at Newbury Camp through the intervention
of her sister Minnie after several anxious days.
At this time Ernest kept his own diary. ‘ I arrived here
with my own countrymen, but you would never have
taken them for such, some having been in England,
Wales or Scotland for many years, mostly married
men with English wives and children, some of them
seemed hardly able to speak their own tongue……
The ablutions for the 1,000 men consisted of tanks
filled with cold water for thirty tin basins. The same
water was used for personal toilet, then for washing
clothes and finally for washing the feeding utensils.
‘It is disgusting to wait for a tin, and getting it filthy
with grease and no chance of cleaning it with hot
water as one can’t get any. I notice a lot of fellows
with eruptions on their necks and faces, and we have
to wash in the same tins as them.’

Figure 1 and 2 Peter’s Grandparents are Violet Fuchs and
Ernest Fuchs.

On August 4th 1914, World War 1 was declared. Violet
wrote ‘The bottom is falling out of all things. The great
European war, spoken of so long, has begun just when
we were so sure of peace. We were at Broadstairs again
this summer for five weeks and returned in the end of
July, peaceful and happy, ready to prepare for another
busy chicken winter. Suddenly as a newspaper has
put it ” the old world came to an end and the new
begun”.
Ernest and Violet (through marriage she became a
German citizen) were alien enemies. Their house in
Kent was within a prohibitive area. They had to find
someone living locally to vouch for Ernest to stay
there: Violet eventually succeeded in persuading the
local JP to give his support. They needed to apply
for permission to travel from their home. Without
permission, they could be fined £100 or imprisoned
for 6 months.
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Nine days later, Violet and Vivian were given four
days’ notice to leave their home. They did not return
until after the war.
‘Now was the time I felt most my exile from my
parents’ home, Pembury End. I was now forbidden
the only two spots on earth which are ‘home’ to me
(viz. Pembury End and the house in Weald of Kent
-Ed). I must not be with my husband, nor may I see
my mother but by stealth; and these two are the two
whom I love and wish for.’
They led a peripatetic existence staying with friends or
family, working hard to secure Ernest’s release. Finally,
she received an invitation from an acquaintance in
the Isle of Man to live there. Ernest, by securing two
sureties of £100 from willing friends, became a free
man. Violet and Vivian moved there at the end of
December 1940.
They spent their time reading and exploring the
island. Violet writes, in the third volume of her diaries.
‘ When I began the first volume of this valuable work,
3

Transactions of the Leicester Literary & Philosophical Society.

I was unmarried, in my father’s house…..I began its
second little volume when settled in my husband’s
house and exiled from my father’s. I begin the third
volume an exile from both. My father will not let me
go to Pembury End, and England will not let me live
in Kent. The Duchess of Gloucester was banished to
this island of Man; see Shakespeare, Henry VI, II, 2. So
Ernest and I are in noble company’.
In May 1915 the Germans sank the SS Lusitania,
drowning non- combatants, women and children. It
was reported that the Germans were using poison gas
at the front. The British were angry and turned their
aggression against those Germans who were still living
freely in Britain. A protest march to Parliament and
civil disorder ultimately caused Mr Asquith to order
their internment on grounds of national safety. Ernest
was sent to Knockaloe camp at Peel (IoM). Violet was
again alone. (fig 3)

Figure 3:Knockaloe Camp, near Peel, Isle of Man.

According to her diaries, Violet’s hair turned grey
and at times she took to her bed with depression.
Vivian never felt her fear and dread. He led a happy
life at school with new friends and quite exceptional
freedom to explore the surrounding areas of the
seaside at Douglas. Violet’s stoicism triumphed. She
sought frequent visits to Ernest to supply him with
clothes, food and books. She wrote to him daily from
1915 to 1919; Ernest did respond but his letters no
longer exist.

4

In August 1915, Ernest was transferred to the Douglas
Camp for the privileged. He was now close to where
Violet and Vivian boarded and they saw each other
regularly for half an hour every fortnight instead of
once a month.
Newspaper correspondence wanted English women
married to Germans to annul their marriages ‘well I
will not apply to have ours annulled and, if they could
annul it in spite of us, I would still live with Ernest
married or not.’
In 1917 Violet secured a position for Ernest as gardener
to her cousin in Tunbridge Wells under a scheme
allowing aliens to work in agricultural jobs vacated
by soldiers.
Following her dear mother’s death, Violet’s family
suffered financial difficulties as she had relied on
the small allowance she received from her mother.
After initial resistance from her sister, Minnie and her
husband, it was reinstated by her ailing father. ‘We
alien enemies could not sell our properties, nor raise
or borrow money in any way so that my anxiety was
great. However for the present this was quieted’.
Her father died within months of her mother and
when the estate was passed to Violet and her sister,
Violet’s money was sequestered for war reparations
by the Government. Eventually she was given an
allowance from her estate to live on after persistent
correspondence; she did not receive the capital until
1926. Minnie’s husband maliciously spread rumours
about Ernest following the disagreements between the
sisters over the allowance. Ernest was re-interned at
Alexandra Palace and in October 1918 he returned to
the Isle of Man where Violet followed him.
Ernest was not released until August 1919. He refused
the promise of earlier freedom as it was conditional on
his returning to Germany and giving up the possibility
of residency in England. The Fuchs family renounced
German citizenship and were stateless until they were
naturalised in 1927. (Figs 4 and 5)
The treatment of immigrants in wartime can be severe
if the immigrants came originally from an enemy
country. Aggression towards the immigrants is a
natural response if families, ways of life and freedom
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Figure 4 and 5: The two documents are in chronological order:  
Certificate Exemption from Repatriation 1919   and The Oath of Allegiance May 1927

of local people are threatened; however the effects on
immigrants can be devastating.

of his duties was to oversee the documentation and
dispersal of German refugees from the Russian front.

Hugo Rifkind wrote in the Spectator: ‘It is strangely
lopsided, how we talk of immigration. We focus always
on the effect that the immigrant has on the place, but
rarely on that which the place has on the immigrant.
Give him half a generation, or maybe even less, and
he can’t possibly ‘go home’ because he is no longer
from where “home” used to be. He is instead a whole
new thing which could only be from where he now is’.
This is what happened to Ernest Fuchs and thousands
of others.

In 1957 and 1958, Dr Vivian Fuchs led the
Commonwealth Trans Antarctic Expedition, the first
scientific crossing of the Antarctic, after Sir Winston
Churchill’s blessing and donation of £100,000 towards
the costs of the expedition. He was knighted by the
Queen in 1958.
Ann Fuchs

Their son, Vivian, stateless at the time, went to Brighton
College (one of few schools who would accept a son
of a German) and then to Cambridge. He volunteered
and fought for the British in Africa in the Second
World War; after D- Day he followed the invading
front and set up civil administrations. He remained
in Schleswig-Holstein until October 1946 where part

Volume 109 • 2015
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THE LIBRARY OF ASHURBANIPAL,
KING OF THE WORLD
Jonathan Taylor
Assistant Keeper Cuneiform Collections British Museum
Lecture delivered on 20th October 2014
Sponsored by DeMontfort University
Libraries remain a cherished part of modern life. It is taken for granted that even a small library will contain
many thousands of books, giving the reader helpful advice on all kinds of topics, taking them on journeys across
this world and beyond, and stimulating the imagination with enchanting prose. Of course, libraries are far older
than printing, and far older indeed than books. Everyone has heard of the Library of Alexandria, established
in the third century BC to become a repository for all the world’s knowledge. Yet it is not possible to consult
any of that library’s books today. They were all consumed by fire in antiquity. Fire also raged through another
ancient library, one far less well known than Alexandria’s, but nevertheless an important part of mankind’s
shared cultural heritage—that of King Ashurbanipal of Assyria. Ironically, fire preserved his library for us to
read today, the texts as crisp and clear as the day they were written, more than two and half thousand years
ago. These are clay tablets inscribed with cuneiform writing.

Who was Ashurbanipal?
Ashurbanipal was King of Assyria (668–c.630
BC), an area now in northern Iraq. His titles also
included ‘King of the World’. This was no idle boast.
Ashurbanipal ruled the biggest empire the world had
ever seen. In his day, he was the most powerful man
ever to have lived. Fortunately for us, Ashurbanipal
was an educated man, and apparently more interested
in knowledge than soldiering. He would have agreed
with Bacon’s famous saying, “Knowledge is Power”.
The weight of the world rested on his shoulders.
Accordingly, his library was full of texts to help him
rule his empire in harmony with the will of the gods.
Ashurbanipal was proud of his education. He left us
an autobiography of sorts. In it he boasts:
I learned … the hidden secret of all the scribal art.
I can recognise celestial and terrestrial omens and
discuss them in the assembly of scholars. I have read
cunningly written texts in obscure Sumerian and
Akkadian that are difficult to unravel. I have examined
confused inscriptions from Before the Flood.
The king also chose to have himself depicted in the
carved reliefs that decorated the walls of his palace
6

in a unique way: tucked into his belt can be seen a
stylus, the tool of the trade of the cuneiform scribe.
(Fig 1)

What was Ashurbanipal’s Library?
Ashurbanipal’s library was far from the first collection
of clay tablets. Several things set it apart from the
others though. One was its size. Over 30,000 tablets
and fragments have been excavated so far. That makes
it between 10 and 100 times the size of the next
largest known libraries of cuneiform. Another was
the quality of its texts. These tablets were carefully
made from fine clay, beautifully laid out and inscribed
with the clearest possible handwriting. Thirdly, the
contents of this library were extraordinary. This seems
to be the first time anyone was ambitious enough to
try to collect everything that was worth knowing: the
world’s first comprehensive library. It belonged to the
king himself, and was for his own use. This was no
public library. What this means for us today is that
we possess a resource of which we could only have
dreamt. Every composition known at the time, from
omens, through literature, rituals, hymns and much
else besides, is in Ashurbanipal’s library. Often we
have more than one copy. These manuscripts tell us
Volume 109 • 2015
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Figure 1 The scholar king in action. BM 124875. ©The Trustees of the British Museum

most of what we know about Mesopotamian culture.
Anyone translating a Mesopotamian composition is
likely to rely primarily on Ashurbanipal’s copies.

Acquisition
Ashurbanipal drew his collection from far and wide.
It formed around a core of tablets he had inherited
from his predecessors. Other tablets he gathered from
across Assyria and the ancient lands to the south.
Babylonia was to Assyria as Greece was to Rome.
Here fate, and a complicated family life, played a
role. Ashurbanipal’s father, Esarhaddon, had come to
the throne only after a bitter civil war. His brothers
had murdered their father, Sennacherib (while he was
worshipping in the temple of Nisroch, according to the
Bible), and fought to seize the crown for themselves.
To prevent a recurrence of such problems, Esarhaddon
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had everyone swear an oath promising to ensure the
succession of his chosen heir, Ashurbanipal, protecting
him against all his worldly foes. This impressively
long and detailed treaty was protected by an array of
inventive curses to damn anyone who might transgress
its terms. Yet still it failed. Ashurbanipal’s older brother
was made King of Babylon, subject to Ashurbanipal.
After a few years of loyal service, the brother rebelled.
Ashurbanipal emerged victorious. Among the spoils
came thousands of tablets from the personal libraries
of Babylonian scribes. Acquisition records of the texts
coming in (648 BC) list not only clay tablets but also
wooden writing boards (none of which have survived):
3 (writing boards of) 3 (leaves) each
medical recipes;
1 (writing board of) 3 (leaves)
favourable (days to perform various activities);
in all, 10 writing boards.
7
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Other tablets describe alternate acquisition strategies:
The command of the king to Shadunu … The day
you read this tablet, take in your company (several
scribes) and the scholars of Borsippa whom you
know, and collect whatever tablets are in their houses
and whatever tablets are kept in Ezida. Search out
for me: (a long list of texts) and any texts that might
be needed in the palace, as many as there are, also
rare tablets that are known to you but do not exist in
Assyria, and send them to me.
… in the houses where you set to work nobody will
withhold tablets from you. And, also, if you come across
any tablet or ritual which I myself have not mentioned
to you and it is beneficial to my governance, take it
too and send it to me.
(5th century BC tablet from Babylonia)
… these 12 scholars have, stored in their minds like
goods piled in a magazine, [the entire corpus of scribal
learning that] they have read and collated … [toiled
day and] night; they shall not shirk …
He [Ashurbanipal] shall give them x talents of silver
each …
“I [Ashurbanipal] shall establish your protected status,
I shall please your hearts and set your minds at ease
…”
When this tablet arrived in Babylon, a great shout
went up among the Babylonians …
(text dating to c. 100 BC, purporting to be a copy of a
letter from Ashurbanipal to the Babylonians)

A remarkable find
The library came to light in 1849, when Austen Henry
Layard’s team were digging in a palace at the ruins of
the Assyrian capital Nineveh. Layard was a talented
writer who successfully brought his new discoveries
from Assyria to a wide audience. The railway-going
Victorian public had an insatiable appetite for
adventure. In his A Popular Account of Discoveries at
Nineveh in Murray’s Reading for the Rail series, Layard
described the discovery of rooms full of tablets:
To the height of a foot or more from the floor they
were entirely filled with them; some entire, but the
8

greater part broken into many fragments, probably by
the falling in of the upper part of the building.
The Library had been smashed during the cataclysmic
fall of Nineveh, and Assyria in 612 BC. Only a
generation after Ashurbanipal’s apogee, Assyria was
wiped from the map. Having looted and vandalised
the palace, the conquering Medes set it ablaze. The
fires baked Ashurbanipal’s library hard. And it seems
no-one came back to retrieve it.
The destruction had left many of the tablets broken
into fragments. Modern scholars have spent 160
years piecing them back together again. It’s like a
jigsaw puzzle; or rather, thousands of jigsaw puzzles
mixed together. One particularly successful puzzler
was George Smith, who in 1872 had the honour
of becoming the only cuneiformist ever to count a
serving British prime minister in the audience for a
lecture. Smith had trained as an engraver. During his
lunch breaks he would come to the British Museum
to look at the finds brought back by Layard. His-selftaught-skills in cuneiform earned him a position at
the Museum. He began piecing together the story of
Gilgamesh. Chapter 11 of Gilgamesh relates the story
of a great flood sent to wipe out mankind. The parallels
to the Biblical Flood Story were too close to ignore.
Smith’s discovery made the newspapers around the
world. The Daily Telegraph even sponsored him to
travel to Nineveh to find the missing piece.

The future of the Library
In 2002 the Iraqi Ministry of Education visited the
British Museum, announcing plans to build a new
Institute for Cuneiform Studies in Mosul, near the
site of Nineveh. Ashurbanipal’s Library was to form
the focus of teaching and research. To support this
ambitious Institute, the Museum established The
Ashurbanipal Library Project. Its initial target was
to gain an overview of what was currently known
about the Library. In 2006 we began a new phase—
to digitise the Library. We have now produced high
quality images of the entire Library. They are freely
available via the British Museum website. We are now
assembling digital versions of the texts, together with
English translations. Thousands are already available
at the project’s new website: http://oracc.org/asbp. We
know a lot about the individual texts in the Library;
current research at the Museum seeks to understand
the Library as a whole. Early in 2015 a new display
Volume 109 • 2015
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on the Library will open in gallery 55. The Library
will also feature in a major exhibition dedicated to
Ashurbanipal in 2016.
The new Institute in Mosul will teach students in
history, archaeology, languages and conservation. This
includes essential training in practical archaeology for

the next generation of experts. Our colleagues at the
University of Mosul have already begun excavating at
Nineveh in search of the rest of Ashurbanipal’s Library.
The hope is to bring the complete Library back to life
for a new readership. (fig 2).

Figure 2 A letter from King Ashurbanipal. K 828

Figure 2 A letter from King Ashurbanipal. K 828

Volume 109 • 2015

9

Transactions of the Leicester Literary & Philosophical Society.

THE MAKING OF GRAY’S ANATOMY
Dr Ruth Richardson
Department of History and Philosophy of Science,
University of Cambridge
Lecture delivered on 3rd November 2014
A summary constructed from contemporaneous notes by the Editor (Geoffrey Lewis)
The first illustrated anatomy book, De humani corporis fabrica, was published in 1543. It was written by
Andreas Vesalius who was born in Brussels in 1514. He studied medicine at Paris. This year (2014) marks the
quincentenary of his birth.
Owing to war breaking out between the Holy Roman
Emperor (Charles V) and France, Vesalius moved from
Paris to Padua in 1537 as an anatomy lecturer. When
he was 28 years old, he was Professor of Surgery at
Padua.
During the 5 years he spent in Padua he had compiled
a massive new book of 716 pages and 278 anatomical
drawings using woodcuts; he then spent 6 months
in Basel at the printing establishment of Johannes
Oporinus supervising its production; he also produced
an abridged version, the Epitome, for less wealthy
patrons.
The text received much criticism as it differed
substantially from the authoritative text of Galen, the
second century CE Greek physician. The numerous
discrepancies between Vesalius’ and Galen’s texts
resulted from Galen having been unable to dissect
human cadavers and having to rely for his findings on
dissections of dogs and Barbary apes.
Some very beautiful anatomical works were produced
in the 18th century by William and John Hunter in
London in comparatively small numbers for small
groups of subscribers. They are very finely engraved
using copperplate and were not for mass circulation.
The first important and successful anatomy textbook
for mass circulation produced in Britain was Gray’s
Anatomy which appeared more than 300 years after
Vesalius. It was created and published in the 1850s--the decade between the Great Exhibition and the
death of Prince Albert.
This book could not be written until the Anatomy
Act had been passed in 1832. This permitted the
10

dissection of unclaimed bodies from workhouses and
hospital mortuaries. Prior to 1832 only the bodies of
hanged felons were allowed to be dissected; there
were relatively few of these. There were objections
to the dissections of cadavers on religious grounds
but the actions of the ”resurrection men” such as
Jerry Cruncher mentioned in Dickens’ “A Tale of Two
Cities” and the more dubious activities of Burke and
Hare eased the passing of the Act
Gray’s Anatomy was written by Henry Gray and
illustrated by Henry Vandyke Carter. In 1855 Gray had
approached Henry Vandyke Carter a fellow lecturer
to assist him in his project. They both dissected
many cadavers obtained from workhouses and local
hospitals near St George’s Hospital in London (then
at Hyde Park Corner) over 18 months between 1856
and 1857. Gray wrote the text and Carter prepared the
exquisite illustrations.
The book’s name, Anatomy: Descriptive and Surgical,
is commonly shortened to, and later editions are
titled, Gray’s Anatomy. The book has been constantly
revised and republished from its initial publication
in 1858 to the present day. The 40th edition of the
book was published in 2008, the year of its 150th
anniversary.
Henry Gray was born in 1827. In 1853 he was
appointed Lecturer on Anatomy at St George’s Hospital
Medical School in London. Gray’s professional career
was oriented around St. George’s. He was also curator
of the St. George’s Hospital Museum. He sought
and obtained the patronage of Sir Benjamin Brodie.
Brodie was created a baronet in 1834 and was the
first president of the General Medical Council. He
Volume 109 • 2015
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was also the first surgeon to be elected president of
the Royal Society (1858). Gray dedicated the book to
Brodie.
Henry Vandyke Carter had been born and brought up
in Hull. Both his father and his brother were artists.
He was a prizewinning student. In June 1853, Carter
became a student of human and comparative anatomy
at the Royal College of Surgeons, where he worked
with Richard Owen (a future director of the Museums at
South Kensington) and John Thomas Quekett. Quekett
was assistant conservator of the Hunterian Museum
at the Royal College of Surgeons under Professor
Richard Owen and accumulated a most extensive
and valuable collection of microscopic preparations
illustrating the tissues of plants and animals in health
and in disease which showed the results and uses of
microscopic investigation. He injected the specimens
himself. In 1846 Quekett’s collection of two thousand
five hundred preparations was purchased by the Royal
College.
Henry Gray, Henry Carter and others started to work
together in 1852. During 1856-7 Gray and Carter had
completed the dissections for the new book. Gray
wrote the text and Carter drew the illustrations for the
now famously illustrated Gray’s Anatomy. During this
time Carter earned his Doctor of Medicine degree.
The publishers of the first edition wanted to ascribe
joint authorship of the book to Gray and Carter as
they considered the illustrations were as noteworthy
as the text. Gray objected! The major reason for
the distinction of Gray’s Anatomy were the superb
illustrations of Carter. Carter is the unsung hero.
Both men had been students at St George’s Hospital
in London before becoming teachers there. Carter
laboured untiringly upon the book but Gray would not
give him the credit he deserved. Henry Gray belittled
his co-author and illustrator; Gray earned a handsome
£150 for every 1,000 copies sold but Carter received
no royalties. The ambitious and ebullient Gray saw the
book into publication; the self-effacing Carter sailed
for India to join the Indian Medical Corps and a career
in tropical medicine.

Carter became Professor of Anatomy and Physiology
and subsequently Dean of the Grant Medical College
in Bombay, India.
Professor Harold Ellis, a clinical anatomy teacher at
Guy’s Hospital in London and contributing editor to
contemporary editions of Gray’s Anatomy bought his
first Gray’s Anatomy when embarking on his medical
training in 1943. He observed, “I think the real
hero was Vandyke Carter, who never got the credit
he deserved, what sold the book originally was the
quality of the pictures.”
Gray’s Anatomy on its first appearance was praised
by the Lancet. The Medical Times (1859), in a scathing
article accused it of being largely a plagiarism of
Quain and Sharpey’s Anatomy, the established textbook published in 1817. This earlier book was in three
small volumes, with lots of cross-referencing between
the volumes. “You needed to have all three of them in
your pocket. The illustrations are so tiny that no words
can be placed on the structures”. Many passages in
Gray’s text resembled those of Quain and Sharpey’s
Anatomy, but it is absurd to accuse one writer of
paraphrasing passages to be found in the work of
another in describing routine anatomical dissections.
Gray acknowledged the help he received from
Timothy Holmes, a surgeon at St George’s, who was a
highly competent older colleague and friend. Holmes
corrected the proofs and saw the first edition through
the press. It seems Gray’s literary style left much to
be desired and Holmes polished the text. After Gray’s
death, Holmes edited the subsequent seven editions.
Dr Richardson said part of her purpose in describing
the making of Gray’s Aanatomy was to draw attention
to the large part Henry Vandyke Carter played in the
success of the book.

Gray died in the smallpox epidemic of 1861 at the age
of 34. Ironically he came from St George’s Hospital
where Edward Jenner had advocated vaccination but
Gray did not believe in vaccination. He is buried in
Highgate Cemetery.
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ALFRED RUSSEL WALLACE AND NATURAL
SELECTION: THE REAL STORY
Dr George Beccaloni
Director of the Wallace Correspondence Project
and Curator of Orthopteroid Insects
The Natural History Museum, London
Lecture delivered on 1st December 2014
Partnership Lecture with New Walk Museum
Alfred Russel Wallace (1823 - 1913) was a largely self-educated British naturalist, who co-published the theory
of evolution by natural selection with Charles Darwin in 1858, fifteen months before Darwin’s book Origin
of Species was released. Some have suggested that Wallace’s independent discovery of natural selection in
Indonesia in February of that year was merely fortuitous, but in fact it was the culmination of a concerted 10
year personal quest to understand how evolutionary change takes place. Although Wallace was showered with
prestigious honours and awards for his great discovery, and in spite of the fact that he became one of the most
famous people in the world towards the end of his life, his intellectual legacy was rapidly overshadowed by
Charles Darwin’s after his death.

Evolution of an evolutionist
Alfred Russel Wallace OM, LLD, DCL, FRS, FLS
was born in Llanbadoc near Usk, Monmouthshire,
England (now part of Wales) on January 8th 1823 to a
middle class English couple. (Fig 1) He was the eighth
of nine children, three of whom did not survive to
adulthood. The family had moved to Llanbadoc from
London a few years earlier in order to reduce their
living costs. Although Alfred’s father had trained as a
solicitor, he had never practised thanks to inherited
wealth, but his finances became increasingly strained
as his family grew. In 1828 Wallace and his family
left Monmouthshire and moved to Hertford, England,
and it was there, at Hale’s Grammar School, that he
received his only formal education.
Serious family financial problems forced Wallace to
leave school aged only fourteen and a few months
later he got a job as a trainee land surveyor with his
elder brother William. This work involved extensive
travel in the English and Welsh countryside and it was
during this period that his interest in natural history
developed.
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Figure 1. Kensington Cottage near Usk Monmouthshire
around c. 1900. Copyright: A. R. Wallace Memorial Fund &
G. W. Beccaloni

Whilst living in Neath, Wales, (Fig 2) in 1845 Wallace
read Robert Chambers’ anonymously published
book Vestiges of the Natural History of Creation and
became fascinated by the controversial idea that living
things had evolved from earlier forms. So interested
in the subject did he become, that he suggested to
his close friend Henry Walter Bates, that they travel to
Amazonia to collect and study animals with the aim
of investigating how evolution (then called species
Volume 109 • 2015
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transmutation) operates. Duplicate specimens of the
specimens they collected would fund the trip. They left
for Brazil in April 1848, but although Wallace made
many important discoveries during his four years in
the Amazon Basin, he did not manage to solve the
great ‘mystery of mysteries’ of how evolutionary
change takes place.

Figure 2. Watercolour painting of Neath, Wales, by Wallace's
brother William c. 1845. Copyright Wallace Memorial Fund.

the affinities (relationships) between species as
being “…as intricate as the twigs of a gnarled oak
or the vascular system of the human body” with “...
the stem and main branches being represented by
extinct species...” and the “...vast mass of limbs and
boughs and minute twigs and scattered leaves...”
living species1. The eminent geologist Charles Lyell
(who was an anti-transmutationist at that time) was
so struck by Wallace’s paper that in November 1855,
soon after reading it, he was moved to initiate what
grew into a series of seven notebooks on the ‘species
question’. Notes on Wallace’s paper fill the first pages
of Lyell’s first notebook.
In April 1856 Lyell visited Charles Darwin at his home,
Down House in Kent, and Darwin confided that for
the past twenty years he had been secretly working
on a theory (natural selection) which explained how
evolutionary change takes place. Not long afterwards,
Lyell sent Darwin a letter urging him to publish before
someone beat him to it (he probably had Wallace in
mind), so in May 1856, Darwin, heeding this advice,
began to write a ‘sketch’ of his ideas for publication.
Finding this unsatisfactory, Darwin abandoned it in
about October 1856 and instead began working on
an extensive book on the subject.

The Malay Archipelago (1854-1862)

Wallace’s greatest discovery

Wallace returned to England in October 1852, after
surviving a disastrous shipwreck in the mid-Atlantic
which destroyed all the thousands of specimens he
had painstakingly collected during the last two and
most interesting years of his trip. Undaunted, in 1854
he set off on another expedition, this time to the Malay
Archipelago (Singapore, Malaysia, Indonesia and East
Timor), where he would spend almost eight years
travelling, collecting, writing, and thinking deeply
about evolution. He visited every important island
in the archipelago and sent back 109,700 insects,
7,500 shells, 8,050 bird skins, and 410 mammal and
reptile specimens, including probably more than five
thousand species new to science.

The idea of natural selection came to Wallace during
an attack of fever (probably malaria) whilst he was
on a remote Indonesian island in February 1858 (it
is unresolved whether this epiphany happened on
Ternate or neighbouring Halmahera, but probably
the latter). As soon as he had sufficient strength, he
wrote a detailed essay explaining his theory and sent
it together with a covering letter to Darwin, who he
knew from correspondence, was very interested in the
subject of evolution.

In Sarawak, Borneo, in February 1855, Wallace
produced one of the most important papers written
about evolution up until that time. In it he proposed a
‘law’ which stated that “Every species has come into
existence coincident both in time and space with a
pre-existing closely allied species”. He described
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Wallace asked Darwin to pass the essay on to Lyell
(whom Wallace did not know), if Darwin thought
it sufficiently novel and interesting. Darwin had
mentioned in an earlier letter to Wallace that Lyell
had found his 1855 paper noteworthy and Wallace
must have thought that Lyell would be interested to
learn about his new theory, since it neatly explained
the evolutionary ‘law’ which Wallace had proposed
in that paper.
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Darwin, having formulated natural selection about 20
years earlier, was horrified when he received Wallace’s
essay and immediately wrote an anguished letter to
Lyell asking for advice on what he should do. “I never
saw a more striking coincidence. If Wallace had my
M.S. sketch written out in 1842 he could not have
made a better short abstract! ... So all my originality,
whatever it may amount to, will be smashed,” he
exclaimed2 . Lyell teamed up with another of Darwin’s
close friends, botanist Joseph Hooker, and instead of
attempting to seek Wallace’s permission, they decided
to present his essay plus two excerpts from Darwin’s
writings on the subject (which had not been written
for publication) to a meeting of the Linnean Society
of London on July 1st 1858. The public presentation
of Wallace’s essay took place only 14 days after its
arrival in England.
Darwin’s and Wallace’s musings on natural selection
were published in the Linnean Society’s journal in
August that year under the title “On the Tendency of
Species to Form Varieties; And On the Perpetuation of
Varieties and Species by Natural Means of Selection”3.
Darwin’s contributions were placed before Wallace’s
essay, thus emphasising his priority to the idea. Hooker
had sent Darwin the proofs to correct and had told
him to make any alterations he wanted4. Although he
made a large number of changes to his part of the text,
he chose not to alter Lyell and Hooker’s arrangement
of his and Wallace’s contributions.

Fame and awards
In spite of the theory’s traumatic birth, Darwin and
Wallace developed a genuine admiration and
respect for one another. Wallace frequently stressed
that Darwin had a stronger claim to the idea of
natural selection than himself; Wallace even named
one of his most important books on the subject
Darwinism (1889). Wallace spent the rest of his long
life explaining, developing and defending natural
selection, as well as working on a very wide variety
of other (sometimes controversial) subjects. He wrote
more than 1000 articles and 22 books, including
The Malay Archipelago (1869) and The Geographical
Distribution of Animals (1876). By the time of his
death in 1913, he was one of the world’s most famous
people.
During Wallace’s lifetime the theory of natural selection
was often referred to as the Darwin-Wallace theory
and the highest possible honours were bestowed on
him for his role as its co-discoverer. These include the
Darwin–Wallace and Linnean Gold Medals of the
Linnean Society of London; the Copley, Darwin and
Royal Medals of the Royal Society (Britain’s premier
scientific body); and the Order of Merit (awarded by
the ruling Monarch as the highest civilian honour of
Great Britain). (Fig 3) It was only in the 20th Century
that Wallace’s star dimmed while Darwin’s burned
ever more brightly. So why did this happen?

Lyell and Hooker stated in their introduction to the
Darwin-Wallace paper that “…both authors [have]…
unreservedly placed their papers in our hands…”, but
this is patently untrue since Wallace had said nothing
about publication in the covering letter he had sent to
Darwin2,5. Wallace later grumbled that his essay “…
was printed without my knowledge, and of course
without any correction of proofs…”6.
As a result of this ethically questionable episode,
Darwin stopped work on his big book on evolution
and instead rushed to produce an ‘abstract’ of what he
had written so far. This was published fifteen months
later in November 1859 as On the Origin of Species
by Means of Natural Selection: a book which Wallace
later magnanimously remarked would “…live as long
as the ‘Principia’ of Newton.”7.
Figure 3. Medallion in Westminster Abbey. Copyright Wallace
Memorial Fund & George Beccaloni.
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Overshadowed by Darwin
The reason why Wallace’s fame decreased markedly
after his death may be that, in the late 19th and early
20th centuries, natural selection as an explanation
for evolutionary change became unpopular. Most
biologists adopted alternative theories such as neoLamarckism, orthogenesis, or the mutation theory. It
was only with the modern evolutionary synthesis of
the 1930s and ’40s that it became widely accepted that
natural selection is indeed the primary driving force of
evolution. However, the history of its discovery had
largely been forgotten and many wrongly assumed
that the idea had first been published in Darwin’s
On the Origin of Species. Thanks to the so-called
‘Darwin Industry’ of recent decades, Darwin’s fame
has increased exponentially, eclipsing the important
contributions of contemporaries like Wallace. A
more balanced, accurate and detailed history of the
discovery of what has been referred to as “…arguably
the most momentous idea ever to occur to a human
mind”8 is surely long overdue.
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DECODING CONSCIOUSNESS:
STUDYING THE NEURAL CORRELATES OF
CONSCIOUSNESS
Professor Geraint Rees
UCL Institute of Cognitive Neuroscience
Lecture delivered on 26th January 2015
Lecture sponsored by the British Science Association
Our conscious experience is made up of a complex mixture of sensations and thoughts. Vision is our primary
sense, and seeing is accompanied by awareness of the visual world around us that is an important component
of our moment-to-moment conscious experience. As we move around the world, changes in our immediate
environment often lead to changes in the content of visual awareness as we become aware of them. Such
changes are accompanied by changes in the activity of neurons in our brain as it processes the signals coming
from our eyes. However, not all neural activity associated with vision is correlated with changes in the contents
of visual awareness. Indeed, much of the neural activity underpinning our ability to see remains unconscious
and inaccessible to introspection. For example, the detailed computations underlying our ability to see threedimensional depth are not apparent in awareness, just the end result of those computations.
Thus the activity of neurons in the brain can
potentially be divided into that which remains
outside our awareness, and that which is directly
correlated with our awareness. One of the main
tasks of neuroscientists interested in consciousness is
devising experiments that distinguish the two when
measuring signals from the brain. If we can make such
a distinction, then potentially we can isolate and study
the types and distribution of brain activity associated
with awareness, and how they are related to changes
in the visual world.
Visual illusions are one important type of visual stimulus
that neuroscientists have used to distinguish between
brain activity associated with visual awareness and
brain activity that remains unconscious. They are used
for this purpose because a visual illusion creates a
perception that is not consistent with physical reality.
For example, the two central circles in Figure 1 appear
different in size (due to the surrounding inducers),
even though a ruler can be used to verify that they are
physically identical. If we can detect any differences
between signals in the brain associated with each of
the two central circles, then these differences must
relate to our conscious awareness because they
cannot have been created by any physical differences
between the circles, as they are physically identical.
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Although all of us see visual illusions, we have
recently discovered that the strength of such illusions
varies between individuals.
Figure 1. The Ebbinghaus illusion is created when
two circles of identical size (the central circles) are
placed close to each other, and one is surrounded by
large circles while the other is surrounded by small
circles. This creates an illusory percept where the right
hand central circle in the figure is perceived as larger
than the left hand central circle even though they are
physically identical.
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Using the example in Figure 1, we can ask individuals
to adjust the physical size of the perceptually smaller
central circle until it appears identical to its fellow
central circle. We have found that such a physical
offset differs across healthy adults in a fashion that
is stable and reproducible. More interestingly, we
have also discovered that this perceptual difference
in our awareness is correlated with the structure of
early visual cortex. The very first region of our visual
brain is known as primary visual cortex, and it is the
part of the brain that first receives signals coming from
our eyes. It is laid out over the surface of the brain
like a map of the visual world, with each half of the
visual world (left and right) being represented in the
corresponding opposite hemisphere of the brain. It
has been known for some time that the absolute size
of primary visual cortex varies across different people.
We found that this difference in size was correlated
with different strengths of illusory perception, so
people with larger primary visual cortex surface
area experienced a weaker perceptual illusion. We
used magnetic resonance imaging (MRI) scanners
to measure both the structure of the human brain,
and how large primary visual cortex, was by using a
technique called functional MRI which can measure
dynamic patterns of changes in blood oxygenation
and blood flow caused by changes in neural activity
in the human brain. We are now exploring whether
a relationship between illusion strength and visual
cortex surface area or structure might also be
important in autism spectrum disorder. Individuals
with this developmental disorder often have much
weaker perception of visual illusions, so we are
currently exploring whether this might be associated
with differences in the structure and function of their
visual cortex.
Ambiguous stimuli are a second type of visual stimulus
commonly used by neuroscientists investigating
consciousness. Such stimuli are constructed in such
a way that they can be interpreted in two (or more)
ways. Some examples are shown in Figure 2.
Figure 2. Ambiguous stimuli. The Necker cube (left)
is a line drawing of a cube. It can be perceived with
the left hand face as either at the front or at the back.
The Rubin face-vase illusion (right) can be perceived
either as a white vase on a black background, or
as two black outline faces on a white background.
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Prolonged viewing results in spontaneous switches
between alternate perceptual interpretations.

The Rubin face-vase stimulus is an illusion that can
be seen either as a face or as a vase (but not both).
Similarly the Necker cube is a wire frame cube that
can be seen in one of two different orientations.
Importantly, prolonged viewing of stimuli like these
results in spontaneous changes or ‘flips’ between the
two alternate perceptual interpretations even though
there are no changes in the physical stimulus itself.
We can also create artificial situations like binocular
rivalry, where we use mirrors (or special video goggles)
to show two different images to each eye. Again, in
such situations perception oscillates spontaneously
between each monocular view without any physical
changes in the retinal stimulation.
We, and others, have studied activity in the human
brain associated with such spontaneous changes
in perception. Because there are no changes in the
physical stimulus during such spontaneous changes
in awareness, we can deduce that any brain activity
correlated with these changes are neural correlates of
consciousness. Two different patterns of brain activity
have been observed. In visual cortex, the pattern and
level of activity across the brain reflects whichever of the
two alternate perceptual interpretations is dominant at
any one time. Even so, there is still detectable activity
associated with the perceptual interpretation that is
outside awareness (unconscious) although at a much
lower level. A second type of activity is observed in
parietal and prefrontal cortex that is time locked to
spontaneous changes in perceptual interpretation. We
can use transcranial magnetic stimulation to transiently
(and harmlessly) inactivate these areas of parietal and
prefrontal cortex. When we do this, the frequency of
spontaneous changes in perceptual interpretation also
changes, showing that these brain areas are causally
important in determining which of the two alternative
perceptual interpretations we are aware of.
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These sorts of investigation therefore show that – as
one might expect – the patterns and level of activity
in visual cortex is correlated with the contents of
consciousness. But in addition to that, parietal and
prefrontal cortex activity is also correlated with
changes in the contents of consciousness. Our
current models of visual awareness therefore suggest
that such a distributed network of brain areas work
together to lead to us becoming aware of things in the
environment. Damage to these brain areas following
stroke is associated with alterations in how we
experience the visual world, lending further support
to such a model.

Our consciousness is made up of many different
sensations and thoughts, not just visual awareness. A
challenge for the future is how to integrate such findings
obtained by using vision as a model system with
other types of sensation, and with the contributions
of thought and memory to our awareness. Vision
is a useful model system to study consciousness
because we are able to precisely manipulate visual
stimulation and study the resultant brain activity. This
enables us, with careful consideration of the types of
experiment we do, to make progress in understanding
the contribution of brain activity to our awareness of
the world.

MAGNA CARTA: LAW, LIBERTY AND MYTH
Dr Alexander Lock
Western Heritage Collections Department British Library
Lecture delivered on 9th February 2015
This year marks the octocentenary of the sealing of Magna Carta – the Great Charter – by King John at Runnymede
meadow near Windsor on 15 June 1215. In the eight hundred years since then, Magna Carta has become an
essential symbol of liberty and justice that has been invoked by monarchs, politicians, rebels, and statesmen
around the world. Despite being grudgingly given by King John and annulled within weeks of its being granted,
Magna Carta – the Great Charter – has been cited and used by those involved in high politics, the Church and
elite legal circles since the thirteenth century. This year is going to be no different. Already interested groups
have begun to use the symbolism of Magna Carta for their own ends, regardless of whether their perspective
fits with the history or not, and newspaper opinion pieces are filled with rhetorical invocations of the Great
Charter’s clauses often in relation to issues quite unknown to the medieval mind. But it was ever thus. Magna
Carta is a protean document, its complicated eight hundred year history and the seeming universality of its
key clauses 39-40 (or 29 in later versions) has given its meaning a malleability that can be applied to range of
causes. As the Dean of Harvard Law School, Erwin N. Griswold noted in 1965, ‘Magna Carta is not primarily
significant for what it was but rather for what it was made to be.’
Magna Carta was never meant to be a lasting
declaration of legal principle let alone an icon of
political freedom. It was originally granted as a
specific solution to a political crisis. Facing a strong
army led by rebel barons and bishops and having lost
London in May 1215, John was forced to negotiate
and ultimately concede to the rebels’ demands at
Runnymede set out in Magna Carta. The charter
imposed written constraints on royal authority in
the fields of taxation, feudal rights and justice, and
reasserted customary rights in order to limit the unjust
and arbitrary activities of the king. Magna Carta was
18

notable in this for being one of the first documents
to expressly place the monarch under the rule of
law. King John only grudgingly assented to the
Charter, however, and within ten weeks of sealing
it had it declared null and void by the Pope who
simultaneously excommunicated the barons. Further
hostilities with the rebel barons broke out, and after a
disastrous campaign, John died of dysentery less than
a year later in October 1216.
Moribund in the summer of 1215, Magna Carta was
resurrected with the accession to the throne of John’s
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son, Henry III who reissued Magna Carta to restore
peace to the kingdom. It was this act that ensured
Magna Carta’s place as one of the premier documents
in English legal history. From then on Magna Carta
was periodically confirmed by every monarch from
Henry III in 1216 to Henry V in 1417 and was publicly
read at the opening of Parliament. Its growing early
significance further demonstrated by the fact that it was
ordered to be read out twice a year in county courts
from 1265 and from 1297 was directed to be read
twice yearly in England’s cathedrals. Throughout these
early years the content of Magna Carta was revised
and reissued and this fact lead to some confusion in
the understanding and interpretation of its clauses for
centuries to come. Reissued with minor amendments
in 1216 and 1217, it was the Magna Carta confirmed
by Henry III in 1225 that was the most heavily revised.
Sixty-three clauses were reduced to thirty seven and it
was this 1225 version that was enrolled on the Statute
rolls in 1297 by Edward I.
Magna Carta presented little serious constitutional
conflict until the early seventeenth century.
Certainly, early modern lawyers were aware of it
and it was occasionally invoked, but by and large
it was forgotten. Even William Shakespeare failed to
mention it in his 1590s history play King John. Though
the first published editions of Magna Carta were
printed in the early 1500s and clause 1 (securing the
liberties of the English Church) was widely used as a
precedent to challenge Henry VIII’s religious reforms,
it was only in the early seventeenth century with the
rise to prominence of the common law lawyer and
MP Sir Edward Coke, that Magna Carta became a
central document in Parliament’s fierce opposition
to Stuart absolutism. Through his published works,
his arguments in the courts of law, and from his seat
in Parliament, Coke persistently invoked Magna
Carta to assert the supremacy and independence
of the common law tradition against the increasing
encroachments of Stuart absolutism. He represented
Magna Carta, not as a new law, but as a medieval
declaration – confirmed by every monarch since Henry
III – that reasserted the fundamental, unalterable,
‘ancient’ laws and customs of England that went back
to time immemorial. Magna Carta presented Coke
and his allies with a powerful instrument to bind the
Stuart monarchs who threatened the independence
of Parliament and the courts of law and what Coke
believed to be the people’s ‘ancient’ rights.
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The most famous clause in Magna Carta – which for
many today contains the embryo of due process at law
– is clause 29 (or 39/40 of the 1215 Charter) which
states that:
No free man shall be seized or imprisoned, or stripped
of his rights or possessions, or outlawed or exiled,
or deprived of his standing in any way, nor will we
proceed with force against him, or send others to do
so, except by the lawful judgment of his equals or by
the law of the land. To no one will we sell, to no one
deny or delay right or justice.
For Coke, these words deserved to be ‘written
in letters of gold’ and formed the most powerful
defence against arbitrary government and law. They
ensured – in theory if not in deed – that those who
challenged the Stuart monarchs could do so legally
without yielding to the threat of arbitrary punishment.
Over time, this principle of legal independence and
justice became inextricably imbricated with Magna
Carta and the symbolism it represented. As Thomas
Fairfax, commander-in-chief of the New Model Army
– fighting the same Stuart monarchy opposed by Coke
– declared upon seeing the Great Charter in London
that ‘this is that which we have fought for, and by
God’s help we must maintain’.
This veneration for Magna Carta, more for what it
symbolised than what it said, continued throughout
the eighteenth century and is still very much with
us today. Throughout the eighteenth and nineteenth
centuries Magna Carta was increasingly invoked
throughout Great Britain and was most keenly
associated with agitation for parliamentary reform.
Following Coke’s interpretation in the seventeenth
century, the Great Charter had come to represent a
central pillar that supported the unwritten (and to a
large extent imaginary) ‘ancient’ constitution. Any
infringement of Magna Carta was an infringement of
the people’s ancient rights and so the image of Magna
Carta was a key trope in reformist propaganda. To these
men political representation was their birthright and
in securing it they were defending the ancient ideals
outlined in Magna Carta and those who opposed
them and reform, by extension opposed Magna Carta.
In a period dominated by revolutions and agitation for
parliamentary reform, it is unsurprising that depictions
of Magna Carta, as a symbol of liberty, proliferated.
Indeed, so powerful were these appeals to Magna
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Carta in reformist propaganda that it created a strong
connection between the iconography of the Great
Charter and parliamentary reform in the popular
imagination. So strong was it that when the first
Parliamentary Reform Act was passed in 1832 it was
widely represented to the public as a new Magna Carta
for the people. Whilst the Chartists – a mass working
class movement that agitated for Parliamentary
Reform – took their name from the People’s Charter
(1838) which was a conscious reference to the Great
Charter of 1215.
Although today only three of Magna Carta’s clauses
remain on the Statute Book, it has long retained
this iconic significance and influence that extends
beyond its legal status. It has, and continues to play
a major part in human rights documents across the
world and is still invoked to challenge dangerous
government legislation and activities both at home
and abroad. Magna Carta has been used at court in
the United States to oppose the detention of prisoners
at Guantánmo Bay and has been invoked in Great
Britain in opposition to anti-terror legislation. Most
explicitly, the language and intent of Magna Carta
has influenced documents such as The Universal
Declaration of Human Rights, adopted by the United
Nations in 1948 and the European Convention on
Human Rights whose clauses echo those of Magna
Carta with regards jury trial and prompt prosecution.
2015 is going to be a year rich in historical
anniversaries – the year sees the 750th anniversary
of the first de Montfort Parliament (1265), the 600th
anniversary of the Battle of Agincourt (1415), the
200 hundredth anniversary of Waterloo (1815),
and the centenary of Gallipoli (1915) – but Magna
Carta is perhaps the most important of these given
its popular historical narrative, international reach
and connection with fundamental human rights and
civil liberties. The celebrations begin this year on 2-4
February when the British Library will be uniting all
four original 1215 Magna Cartas for the first time
in their history. This will be closely followed by the
opening of their major new exhibition on Magna
Carta – the biggest exhibition ever held by the
British Library – between 13 March - 1 September.
The committee Magna Carta 800 is also organising a
series of events and lectures over the year celebrating
the sealing of the document and Lincoln Cathedral –
custodian of one of the original 1215 Magna Cartas –
20

is hosting a conference on the Charter in April. Closer
to Runnymede, the small museum at Egham will be
hosting a special exhibition and series of special
events, whilst Royal Holloway, University of London,
has launched a fascinating free online history course
for the public to learn about Magna Carta. Such is the
potency of Magna Carta that similar events are taking
place across the world. In Australia the Rule of Law
Institute has established a ‘Magna Carta Coordinating
Committee’ to plan events and celebrate its importance
to Australian law. In the United States the Library of
Congress is hosting a large exhibition on the Charter,
‘Magna Carta: Muse and Mentor’, whilst their North
American neighbours have established the ‘Magna
Carta Canada’ committee responsible for a touring
exhibition of Magna Carta around Canada. From an
uncertain document that was annulled within weeks
of being sealed in a meadow by the River Thames,
Magna Carta has truly evolved to become a powerful
symbol of civil liberties across the globe.
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THE CHANGING WORLD OF BRITISH TELEVISION
AND ITS SPORTS COVERAGE
Mr Gary Newbon
Television Sports Presenter
Lecture delivered on 23rd February 2015
Sponsored by Leicester Mercury
Composed from notes taken by the Editor (Geoffrey Lewis) contemporaneously
Gary Newbon described his background and his entry into the media industry before going on to discuss the
changes he has seen in the industry over the past 50 years. He ended by recalling his most memorable moments.
He was born in Cambridge in 1945. His father
came from Cambridge and his mother was born in
Narborough in Leicestershire. She was the second of
six daughters. Gary’s father played football at Filbert
Street. His grandfather died of lung cancer in 1966. He
was educated at Culford School near Bury St Edmonds
in Suffolk. The school consisted of 400 boys one of
whom one was John Motson who also became a BBC
sports commentator and a particular friend.
Gary joined the media industry at Cambridge on
leaving school; he was 19. He was to spend the next
47 years in the industry and he is still working. He has
recently signed a new two year contract with SKY to
which will take him up to his 70th birthday.
He began his television career at in the 1960s At 23
working for Westward TV which was based in Plymouth.
Westward TV was one of a network of television channels
comprising independent television (to become ITV).
Westward produced regional television services as well
as sharing programmes with other independent television
companies. Some programmes were displayed on the
entire network. He met Angela Rippon who came from
Tavistock and was to become one of the first female TV
newsreaders.
In those days TV was back and white. As a sports journalist
there were several problems to be overcome as there were
no autocues and no mobile telephones. You went out to TV
matches!! There were no Video Cassette recordings (VCR)
and no Betamax (Betamax is a video cassette recording
using magnetic tape 0.5 inches diameter). It was used
because it recorded faster and had better image quality and
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was used by professional TV companies. It was introduced
in the mid 1970’s. Its disadvantage was that it caused greater
wear of the tape and shortened the life of the cassette. He
recalled spending hours editing tapes with razor blades.
It was replaced for domestic use by Video Home Systems
(VHS). Both systems (Betamax and VHS) were replaced by
early 1990’s by DVD technology). There was also no slow
motion photography.
There was virtually no competition. There was little
commercial radio. ITV had a monopoly of advertising.
At the sports desk BBC and ITV had a massive captive
audience. TV did not cater for ethnic minorities; there were
many more men in the industry than women.
Sport was dominated in this country by the BBC who
televised the FA Cup, Champions’ League and World Cup
but there was little other live football or rolling news.
There was no European sport, no overseas cricket, rugby or
tennis on television. ITV had union problems, particularly
the bigger companies like ATV in the Midlands where
technicians walked out regularly.

In the early 1970’s Gary left Westward Television
to join ATV (an ITV company in the Midlands) and
became successively a sports reporter on ATV Today,
Controller of Sports (West Midlands) for ATV and,
later, Central Television.
In contrast by 2015 there is colour TV, digital output,
numerous TV channels, local TV, and autocues. The autocue
is important to newsreaders as they can look directly at the
viewers but Gary does not use it. An additional advantage
over the past is that the unions have little power.
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Sport is now very important in financial terms. Demand
has “gone through the roof.” For example because of
the cost ITV did not bid for the Champions League
and the BBC is out of the running. ITV is struggling
currently and there is a war on regulating rights.
Sky spent a fortune on the Premiership. However
there is always some new potential bidder, e.g. BBC,
ITV, SKY and BT Internet. All will have more money
next time round. There is much new technology; and
there is ethnic and female recognition. SKY 3D is still
not working and SKY Plus can be obtained overseas.
Regional TV is now much weaker.
The government regulates protective bidding of TV
rights for the Olympics and the EU protects European
Games.
The Grand National is protected as it is the largest
watched domestic sport. Wimbledon, Rugby Union,
the cricket World Cup, the Six Nations matches and
the Rugby League Cup are others which are regulated.
In many of these the highlights are on BBC and ITV but
live events are on SKY. The rights for the British Open
Golf Tournament and the Ryder Cup have been sold
to SKY. In the past sport was carved up between BBC
and ITV .In 1989/90 those behind the Grand National
thought SKY would fail.
This year SKY spent £192 Billion on the Premiership
and according to Richard Scudamore, Chief Executive
of the Premier League, Sky won the deal by a very
narrow margin from Al Jazeera. SKY and BT made
large bids which will inevitably continue to rise.
This year SKY got 70% and BT 30% of Premiership
coverage.

SKY and they’ve bought up the viewing rights of the
European Champions League for £111 Billion.
Gary most admires Clare Balding when she
commentates on horseracing but she apparently
prefers the Boat Race.
The best moment in his career came in 1980 when
Sebastian Coe was at Loughborough University.
Coe was favourite for the 800 metres at the Moscow
Olympics but he was beaten by Steve Ovett because
he used the wrong tactics. Coe took the silver medal
On the next day ----he was sharing a room with Alan
Wells and Daley Thompson---it was drizzling. He was
competing in the 1500 metres. Over the previous
three years of competition against Steve Ovett in the
1500 metres, he had lost on every occasion. Coe’s
father was in Moscow but his mother was at home in
Sheffield. Gary was taken to the event in a car driven
by the Olympic runner, Chris Brasher. Coe beat Ovett
for the Gold Medal.
Another memorable moment occurred when Gary
conducted post-match interview with Brian Clough
after Nottingham Forest had lost 4-0 to Everton. Gary
asked about Forest’s lack of commitment. Clough
replied “Because they’re just like you and me, Gary - a
bunch of pansies”, after which Clough kissed Newbon
on the cheek and walked off!

In the past newsreels of new events were shown 2 to 4
days later; now SKY shows “rolling news” and “rolling
sport.”
In Gary’s view it is the internet that matters today
much more than newspapers. Anything that is
unpleasant arrives on screen first. The immediacy
results in reckless and unpleasant comments coming
from “trolls”. As a result, Gary doesn’t have Twitter or
Facebook accounts.
PAYTV is receiving funding and BBC might adopt it
(but not for the Grand National where the BBC has
more than enough viewers.). BT has more money than
22
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FLYING IN THE FACE OF ADVERSITY
Dr Erica McAlister
Manager of Diptera Department
Natural History Museum
Lecture delivered on 9th March 2015
Joint Lecture with the Natural History Section
Flies (Diptera) have always been seen as the bad boys of the insect world, worthless creatures doing nothing
but spreading disease. But is this really the case? Maybe it’s about time we started to understand the true value
and diversity of these much-maligned creatures. The Natural History Museum London has roughly 4 million
specimens of flies which, together with the rest of the museum, form one of the most comprehensive collections
in the world at 80 million specimens. From food security to forensic entomology we use the collections to help
answer many biological questions.
The Natural History collection has been growing
through donations, bequests and fieldwork since
1753. It didn’t start off as a separate collection, but
as part of the British Museum. One of the many
colourful characters to have walked through these
illustrious doors – and arguably the most important
– was Richard Owen, an outstanding naturalist,
with an excellent ability for interpreting fossils. He
was a celebrated but controversial figure, who gave
the dinosaurs their name, to mention but one of his
scientific achievements, and successfully argued for
the development of a separate natural history museum
– a ‘cathedral to nature’. In 1881 Owen’s vision
became reality (fig.1).
.

Figure 1. The Natural History Museum London
(©NHMLondon)

The collections were added to by famous collectors
and scientists as Charles Darwin, Alfred Russel
Wallace and Joseph Banks. But it wasn’t just the
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famous or infamous who donated specimens. Over
time the entomology collections have developed to
become one of the most comprehensive in the world.
Today the museum’s collections are no longer solely
housed in the Waterhouse Building but also in several
purpose-built facilities abutting the original one.
The entomological collections are predominantly
housed in the second phase of the Darwin Centre
(DC2), taking the form of a huge eight-storey concrete
cocoon, surrounded by a glass atrium.
The design of this building reflects the museum’s dual
role as research institution and visitor attraction – as
the public are now able to look into the collection and
see the incredible range and diversity of the specimens,
as well as learn about cutting-edge scientific research.
So why flies in particular? They’re not the most popular
of insects, both in terms of their aesthetic appeal or
their perceived nature. Butterflies usually win out
over flies when it comes to aesthetic appreciation, but
people forget that the larvae, the caterpillars, are some
of the most agriculturally destructive creatures on the
planet. Bumblebees and honeybees are the insects
whose decline is of most concern to people because
of their pollination activities. However, they are not
the only pollinators. Beetles are the most described
species on the planet; however, if we look at the UK
there are more species of ants, bees and wasps. Flies
by contrast are the creatures that hang around on
faeces, they spread disease, and they’re the nuisance
pestering us at night by having the temerity the come
inside houses. Nothing good comes out of this order
of creature – or does it?
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Well the short answer is yes. And are in many ways the
flies are the most ecologically involved of all the insect
orders. They are ubiquitous – they occur everywhere,
even in marine environments. (Pontomyia is a genus
of exclusively marine flightless midges (not all flies
have wings!). Only 4 species have been described and
their life histories are poorly known. It does not help
that this species is less than 1mm in size and as adults
only live for 3 hours!)
Flies are the 4th largest order on the planet with 1 in
every 10 species described being a fly. In the UK they
are the 2nd most described order with over 7,000 species
already described, and new species still being added.
At present we believe that there have been 120,000
species described globally, but the real amount is
expected to be more than double this. It’s not just
the species’ richness that makes them important but
their population densities. Because flies go through a
complete morphological change as they go from egg
to larvae to pupae to adult, they are able to exploit
different habitats and so increase in numbers. And
having been around for over 225 million years they
have evolved over time to adapt to so many different
habitats and niches within them.
Why is this important? Flies are indicators for habitat
change; habitat composition is as important in the
functioning of many ecosystems – for example,
decomposition. Some flies like nothing better than a
moist corpse for their offspring (maggots) to feed on.
Blowflies, flesh flies and houseflies are some of the
most important families involved in decomposition of
animals and we’ve capitalised on this by using them
as forensic tools (Fig.2). The NHM has been studying
pupal development, egg laying and population
distributions to aid in the understanding of this subject.

Figure 2 Blowflies are used in forensic analysis
(©NHMLondon)
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And if it weren’t for the decomposers we would
be engulfed in a rather unpleasant environment –
wading through a quagmire of decomposing bodies
and animal waste. Flies are the binmen of the world
and again we’re capitalising on this. Black soldierfly
larvae are being used to compost and cleanse wastes,
and then convert the wastes into animal feed. Many
poultry factories use the larvae to consume waste,
and then feed the subsequent pupae to the poultry,
a wonderfully cyclical system resulting in very little
pollution or climate gases.
Of course there are many species that are agricultural,
medical and veterinary pests. They mine, bore and eat
many of the crops that we rely on. They are vectors
for many diseases such as malaria, yellow fever and
dengue in humans, and blue tongue, filarial worms and
African horse sickness in animals. More importantly
they are agents of myiasis, whereby the maggots feed
on living or dead parts (either necrotic or gangrenous
tissue) which can result in the deaths of animals.
We can utilise myiasis for our own good, eg maggot
therapy. Blowflies are the most commonly used and
now there are factories all over the world producing
maggots to consume rotting flesh and thus prevent
gangrene. The microbes carried by the maggots are
also very good at preventing secondary infections.
Other species of flies are critically important to humans
as pollinators. Hoverflies – charismatic and readily
identifiable – are some of the most common and
important pollinators, but more than 70 fly families
include some members that perform this vital task.
Some flies, including the long-tongued horseflies and
tangle-vein flies in South Africa, have very specialised
relationships with flowers, and are thus essential for
the ecosystem survival (Fig. 3). Others are generalists,
feeding from a wide variety of flowers, such as
everyone’s favourites, the bee-flies. In forests where
there is very little wind, flies also pollinate what are
traditionally thought of as wind-pollinated plants
such as grasses. In the more extreme climates such
as the arctic or high mountains, the numbers of bees
are drastically reduced and here again, flies are often
the main pollinators. Male mosquitoes are not blood
suckers but instead pollinators with several species
being critical for orchid pollination. And the same
family that contains the biting midges also contains
species that are the only pollinators of the cocoa
plant – so no flies, no chocolate. It’s not just the pretty
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flowers that need pollinating: there are also a group of
plants that attract flies by less conventional methods –
for example, some mimic the odours and appearance
of decaying flesh.

Figure 4 Bat-flies (©NHMLondon)

Figure 3 Long-tongued fly from South Africa (©NHMLondon)

It’s not just pollination that helps us. For example, there
are many species of predatory fly that help humans by
getting rid of our pests – ones that predate on aphids
for example. Most people detest mosquitoes. But there
are predatory mosquitoes (Toxorhynchites larvae) that
we commonly use for biological control of other
mosquito species.
As well as predators there are parasites and parasitoids.
Parasitic flies don’t result in the death of their host but
do feed off them. Bat-flies have completely modified
their bodies to live externally on bats; they’ve lost their
wings, shrunk their heads and have enormous claws
on their feet (Fig.4). The bee-riders are even weirder in
appearance, with the adults looking more like spiders
or mites than flies. They are associated with honeybees
and spend their larval lives inside honeybee cells
feeding on pollen and other materials. When they
emerge as adults they latch on to the adult bee and
ride off on them using them for dispersal.
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The parasitoids have taken the parasitic relationship
on a further, fatal step, and often completely internally
consume the host. But even here there’s a group of
parasitoid flies – Phorids – that we’ve found a way
to use to our own advantage. Some Phorids live off
ants. The larvae crawl inside the ant’s body in to the
head and consume the contents. After a period of two
weeks it releases an enzyme that causes the head to
fall off! We are now able to mass-rear these flies and
release them in areas that are populated by fire ants –
a considerable pest in the US.
So flies often get a bad reputation. They are often
described as dirty or disgusting. There are those
associated with filth and decay. And there are those
associated with disease, like the mosquito. Yet if we’d
only look closer we’d see that most of the flies in the
world are beautiful, that many are beneficial – and all
are fascinating in their own way.
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THE PEACH LECTURE
FOR THE BENEFIT OF THE NATION---THE NATIONAL
TRUST IN THE 21ST CENTURY
Dame Helen Ghosh
Director General of the National Trust
Lecture delivered on 16th March 2015
March 2015 has been a month when Leicester and Leicestershire seem to have been at the centre of the cultural
universe. I am sorry that I shall miss the ceremonies surrounding the reburial of Richard III, but I was delighted
to be in the county a week ago for the opening of Stoneywell Cottage. Harry Hardy Peach would, I hope, be
very pleased that we have acquired this Arts and Crafts treasure. It was wonderful to share in the joy of the
Gimson family, visitors, volunteers and my own staff, who have all worked so hard to restore and make ready
the house for opening.
Peach was, as you know, passionate about design and
craft work, inspired by the writings and work of William
Morris and the wider Arts and Crafts movement. He
brought his vision to life through the operation of the
Dryad Cane Furniture Works, which he founded in
1907, and was a driving force in the creation of the
Design and Industries Association, founded in 1915.
But he was also passionate about rural conservation
and so it is this aspect of the National Trust’s work that
I am going to focus on.
My two years as Director-General have taught me
about the bewildering range of issues with which the
National Trust has to deal, and the flexibility with which
we have responded to the changing needs of the time,
whether in protecting landscape, saving the country
house or acquiring hundreds of miles of coastline for
access and conservation. Our founders were inspired
by a belief in the importance of access to open spaces
and nature for the urban population. Here are two of
our founders, Sir Robert Hunter and Canon Hardwick
Rawnsley, Sir Robert passionate about the protection
of commons, while Canon Rawnsley was a defender
of the Lake District. (fig 1)

26

Figure 1 In the Lake District, c1900, l to r: Benny Horne
(family friend and NT solicitor), Robert Hunter, his daughter
Winifred and Canon Hardwick Rawnsley.

Meanwhile, the pioneering social reformer, Octavia
Hill, was focused on the need to preserve green
spaces in cities. Her first campaigns were for the
protection of Parliament Hill Fields and Hampstead
Heath to complement her work in providing decent
social housing. It’s therefore unsurprising that many
of our earliest properties were countryside ones. Our
first acquisition in 1895 was a small piece of land,
Dinas Oleu, on the Welsh coast above Barmouth.
Octavia Hill wrote at the time, “We have acquired
our first property. I wonder if it will be our last?” From
those small beginnings we went on quite rapidly to
acquire commons and countryside, particularly in
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the Uplands. The beauty of these landscapes struck
a chord. I am always moved by the story of a worker
from Sheffield who sent a contribution of 2s 6d to
the campaign to purchase Brandelhow in the Lake
District, with a note “All my life I have longed to see
the Lakes… I shall never see them now but I should
like to help keep them for others.”
Today we look after 250,000 hectares of land and
775 miles of coastline across England, Wales and
Northern Ireland for the benefit of the nation. It
is mainly managed by others – we have over 1500
tenant farmers – and a substantial proportion of the
land (some 60%) is upland. Our core purpose is to
“promote the preservation of places of historic interest
or natural beauty… for the benefit of the nation” and
the statistics are striking; while in 2014 we received
almost 20 million visits to our so-called “pay for
entry” properties, we had an estimated 200 million
visits to our countryside. That’s on average three visits
for every man, woman and child in the UK. So if we
were to measure our “benefit to the nation” purely
in numbers, it is in the countryside that the benefit is
greatest.
When I arrived as Director-General, one of the first
questions I posed was “what does the nation need
from the National Trust in the 21st century?” How
would Octavia Hill and her co-conspirators say we
were doing? We talked to experts – our own and others
– and looked at the evidence we had of where we
were doing well and where less well. Our conclusion
was that on houses and historic buildings we – and
the nation – weren’t doing too badly. We would give
ourselves perhaps eight out of ten. There was a good
structure of protective legislation, and the destruction
that was taking place in the mid-20th century, when
we set up our Country Houses Scheme, was happily a
nightmare of the past.
But we only had to look at Professor John Lawton’s
seminal report ‘Making Space for Nature’(2010)
and the annual State of Nature reports produced by
environmental organisations including ourselves to see
what destruction has been wrought on natural habitats
and species over the last 50 years. Inappropriate land
management in the past, and the recent and future
impact of climate change, are all real and present
threats to our purpose. This isn’t a blame game – we
can’t blame farmers for responding to the way that
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subsidies have operated to prioritise production over
environmental protection. I have met many farmers
and land managers up and down the country who
absolutely “get it” and achieve an admirable balance
between the two.
Whatever the cause is the evidence is frightening.
60% of natural species are in decline. Soils are being
washed out into our surrounding seas as a result of the
extreme weather in February 2014. This demonstrates
clearly that there is not a choice to be made between
protecting ecosystems and production: one is essential
to the other.
What are the other threats which face us in this
century? An expanding population and a focus on
economic growth mean that the countryside is ever
more at risk from new development, particularly for
energy and transport infrastructure. As Harry Hardy
Peach and Campaign to Protect Rural England (CPRE)
recognised, such developments need to be carefully
planned in a way which works for people and places
as well as the economy. The National Trust’s primary
concern must be to protect the places that we have the
responsibility to look after. While we are not opposed
to wind turbines on principle; we have successfully
opposed developments recently near Lyveden New
Bield in Northamptonshire and on the ridge next
to Hardwick in Derbyshire. We are not opposed in
principle to high speed rail; but we have argued for
mitigating landscaping near some of our properties in
the Chilterns and will do the same if Phase 2 of HS2
is built.
But fundamentally more worrying is the evidence that
people are becoming more and more disconnected
from the natural world. We know from our own research
that some 50% of children never visit the countryside.
That is why we launched our very successful ‘50 things
to do before you’re 11 ¾’ campaign, which has seen
tens of thousands of children, as well as their parents
and grandparents, trying out new experiences which
get them close to nature.
If these are the problems, what part can the National
Trust play in solving them? With 250,000 hectares of
land, there is a lot we can do in our own backyard.
Learning from others, we need to put into practice our
own vision for managing our land in a way that creates
a healthy and more beautiful natural environment,
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one which continues to produce the food we need
and the environmental services – clean air, clean
water, healthy soil – that society needs. In the High
Peak, for example, we are putting into practice a longterm approach, working with local communities and
farmers to restore the peat bogs and wet heaths and
some of the species that once thrived there. But this
can only work if we can identify ways in which farmers
and landowners can make a living from looking after
the land in a way that supports our aim. Large-scale
subsidy may not last forever.
One area where we have identified a win-win is in
energy production. The Trust has an objective to
reduce its energy usage by 20% by 2020 and by the
same date, to produce 50% of the remaining energy
needed from renewables. We are aiming to achieve
this through a mix of developments.

We are also very aware that we need to support our
farm tenants in developing their business for their own
benefit and to support our objectives. In the Yorkshire
Dales, for example, we have important relationships
with 20 tenants across 8,000 acres of land including
Neil Heseltine, who raises Belted Galloway cattle, a
breed well suited to extensive grazing in the Dales.
With Neil and others, we play our part in supporting
farm infrastructure and facilitating joint marketing to
increase the margin they can achieve.
I will end with an example of where this all comes
together, at Stickle in Langdale in the Lake District.
High on the ghyll behind the Sticklebarn Inn we are
installing a hydro to power the pub, in which we sell
not only locally sourced meat and burgers, but also
gin made in partnership with a local distillery from
junipers harvested nearby. We use the pub to tell the
story of farming in the area and the vital conservation
grazing regimes that keep the fells special.
So back to our redoubtable founders. What would
they think of what we are up to today? I hope and
believe that they would approve. They were people
who changed with the times and met the challenges
of the day. I feel a heavy weight of responsibility on
me not to let them down, but I know that the National
Trust is an organisation that has the skills, courage and
public support we need to do the job.

Figure 2 The hydro scheme built on the lower
slopes of Snowdon

The hydro scheme built on the lower slopes of
Snowdon (fig 2) which captures half a tonne of
water per second. Not only does this power eight
mansions, three castles and around 45 holiday
cottages we look after in Wales, but also produces
surplus energy which we sell to the National Grid.
Here and elsewhere, we are demonstrating that it
is possible to integrate this kind of infrastructure
into a precious landscape. At other properties, we
are installing heat pumps and Archimedes’ screws
and a number of biomass boilers, fed mostly from
woodlands around the property or with sustainably
sourced supplies.
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SOLVING COLD CASES
Dr John W. Bond OBE
Senior Lecturer Department of Chemistry
University of Leicester
Lecture delivered on 23rd March 2015
Sponsored by the Royal Society of Chemistry
Forensic science has a unique ability to attract public, legal and academic curiosity and interest that has
not diminished over time since the late nineteenth century. Here we will examine how the University of
Leicester has, in recent years, contributed to the use of forensic science as an increasingly valuable aid to police
investigations and the detection of crime, specifically in the areas of DNA and fingerprints.

DNA
In the 1980s, a major advance in forensic science was
made with the discovery by Prof Sir Alec Jeffreys in the
Department of Genetics at Leicester that the makeup of the DNA molecule could be used to distinguish
between individuals. Sir Alec realised that human
DNA could produce consistent, unique patterns and
that these could be used to not only identify individuals
but also indicate familial relationships. The first legal
case to use this new technique was an immigration
case which hinged on proving whether a woman
and a young boy were mother/son or aunt/nephew.
A paternity case followed shortly after and for two
years Sir Alec’s university laboratory in Leicester was
the only place in the world offering this service. This
discovery has ultimately led to the biggest advance in
forensic identification evidence since fingerprinting in
the late nineteenth century.
What makes DNA useful for crime investigation?
A model for the double helical structure of the DNA
molecule was first proposed by James Watson and
Francis Crick (for which they shared the 1962 Nobel
Prize). This double helix DNA molecule is in fact
a polymer of much simpler molecules known as
nucleotides that are themselves composed of a base,
a sugar and a phosphate. Within the DNA molecule
there are only four nucleotides and they differ in
the base they contain. The four bases available are
adenine, cytosine, guanine and thymine, which are
abbreviated to A, C, G and T respectively. The double
helix of DNA comprises two strands, linked together
by many base pairs, with each base pair comprising
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two of the four bases. However, the bases do not pair
in a random fashion and A can pair only with T, and G
can pair only with C as shown in (fig 1).

A+T
T+A

C+G

Base pair

G+C
Figure 1: The double helix nature of DNA comprising
two strands, linked together by many base pairs, with
each base pair comprising two of the four bases (A
with T and G with C).

Modern DNA profiling is based on amplification of the
area of DNA of interest, a process known as Polymerase
Chain Reaction (PCR), which was developed in 1983
by Kari Mullis. This process effectively makes copies
of the parts of the DNA molecule of interest. The
invention of PCR represents one of the technological
prerequisites necessary to enable the widespread use
of DNA in crime investigation. That is, the ability
to replicate DNA and therefore to be able to take
a sample of DNA recovered from the crime scene
(such as might be found on a discarded cigarette)
and amplify it to a level that enables it to be profiled.
Without PCR, the range of specimen types that, today,
are routinely recovered for DNA analysis from the
crime scene would be severely limited.
As well as DNA amplification, a second prerequisite
necessary to enable DNA profiling to provide strong
evidential value is good discriminating power. That
is, the probability of a DNA profile from a crime
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scene that ‘matches’ the suspect but belongs to
another individual, or a coincidental ‘match’, must be
extremely small. The required discriminating power
in DNA comes from short tandem repeats (STR)
where the repeating sequence is, by definition, short
and between 1 and 14 base pairs. By careful selection
of a number of loci within the DNA molecule, the
discriminating power can be built up to a level
sufficient to provide strong evidential value for a DNA
association between a sample from the crime scene
and a sample from an individual.
In England & Wales, the third and final requirement
to enable DNA profiling to be used as a means of
speculatively searching crime scene DNA against
known offenders required changes in legislation. The
Police and Criminal Evidence Act (PACE) controls
police powers in England and Wales and the PACE
codes of practice control the way in which those
powers are exercised. In 1995, the PACE codes of
practice were amended to reclassify samples taken
from the mouth (buccal swabs taken from the cheek)
and plucked hair (from anywhere on the body, except
pubic hair) as non-intimate, (fig 2).

The first crime to be solved with DNA
Within the space of three years in the early 1980’s,
two teenage girls were murdered in Leicestershire,
UK. Semen samples recovered from both victims
were blood type A. A local youth, Richard Buckland,
confessed to the second murder but denied the first.
In an effort to prove Buckland murdered both girls, the
local police engaged Sir Alec to use his new technique
that could profile DNA from body fluids. Sir Alec
concluded that both girls were murdered by the same
man, but this was not Buckland. At the time, Sir Alec
said “I have no doubt whatsoever that he [Buckland]
would have been found guilty had it not been for
DNA evidence”. In 1987, the police conducted the
first ever mass DNA elimination in order to find the
murderer. Over 4,000 local men were screened, but
without a DNA match to the crime scene samples.
Then, Ian Kelly was overheard bragging that he
had given a sample for a friend, Colin Pitchfork.
The police arrested Pitchfork and his DNA profile
matched the crime scene samples. In 1998, Pitchfork
was convicted of both murders. Today, the police are
still acutely aware of the Pitchfork Syndrome and the
need to ensure that when a DNA elimination screen
is being undertaken, precautions are in place to verify
the identity of the donors.

FINGERPRINTS
Metal corrosion

(a)

(b)

Figure 2: (a) The approved method of taking a DNA sample
when the UK National DNA Database was established in
1995. Note the person taking the sample wears disposable
gloves to prevent innocent contamination of the sample. (b)
the sample is ejected inside a sterile container. Note the
barcode on the side of the sterile container that uniquely
identifies this sample.

Prior to this change, such samples were classed as
intimate and could not be taken without the consent
of the donor. The amendments to PACE also allowed
for the profiled non-intimate samples to be subject to
a speculative search (such as on a computer database).
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The discolouration of a metal surface through
exposure to oxidising agents is well known, as is the
wearing away of metal through corrosion. The ability
of some metal elements and alloys to resist corrosion
and the principles of dissimilar metal corrosion form
the basis of metal corrosion theory, which is used
in practice to prevent unwanted corrosion. Metal
corrosion by sweat has been investigated extensively
by dermatologists and a link was established many
years ago between palmar hyperhidrosis and the salt
content of sweat with metal corrosion. It was shown
that the more salt that is present in sweat, the more
visible is the sweat corrosion of metal.
Visualisation of metal corrosion by fingerprint sweat
Latent fingerprints are deposited on metal surfaces.The
Department of Chemistry at Leicester has examined
fingerprint visualisation techniques which exploit
the chemical reaction that occurs between the metal
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surface and the fingerprint residue. This corrosion
of the metal surface, results in a change to both the
chemical and physical characteristics of the metal
surface.
Most easily, visualisation has been achieved by
considering the reflection of visible light from brass
that has been subject to fingerprint corrosion, as
shown in (fig 3).

to the brass (>1kv) followed by the introduction of a
conducting carbon powder (grain size ~10μm). The
introduction of the conducting powder is facilitated
by using ~400μm spherical beads that are coated
with the conducting powder. By rolling the spherical
beads back and forth across the charged brass surface,
the conducting powder adheres preferentially to the
areas of corrosion on the metal thus enabling the
finger print to be visualised.
As a practical application of this technique, fingerprints
deposited on brass cartridge cases pre-firing can be
visualised post-firing (and after the cartridge cases had
been cleaned) as can be seen in (fig 5).

Figure 3: Fingerprint corrosion of
brass, viewed in natural daylight.

A development of this has been the application of
digital colour mapping to the photographed image
to improve the contrast between corroded and uncorroded metal, (fig 4).

(a)

(b)

Figure 4: Typical example of a brass shotgun casing with (a) a
corroded impression of a fingerprint photographed in natural
daylight that in (b) has been enhanced by digital colour
mapping to reveal the fingerprint ridge detail.

The use of such techniques is considered non-invasive
as they require no physical or chemical development
of the fingerprint prior to visualisation. Non-invasive
techniques are to be preferred as they do not
compromise the subsequent examination of an item
for fingerprints using other methods.
Visualisation has also been achieved in a more
sophisticated (albeit invasive) fashion by employing a
technique that requires the application of a potential
Volume 109 • 2015

Figure 5: Typical example of a brass cartridge casing with (a)
a corroded impression of a fingerprint that in (b) has been
enhanced by the application of an electrical potential and
conducting powder. The inset inked impression shows the
faithful reproduction of the ridge characteristics in (b).

Attempts to visualise fingerprints on both fired and
unfired cartridge cases has attracted much research
in recent years, not least because of the problems
it has presented in terms of heat damage to the
fingerprint deposit caused during the firing process.
This visualisation technique has now been employed
successfully to examine brass cartridge casings
recovered from homicide investigations where
conventional fingerprint recovery techniques have
been tried unsuccessfully. Most recently, the use
of these techniques to visualise fingerprint corrosion
has been extended to copper pipe bombs, made from
1 mm thick copper pipe and detonated with a low
explosive power powder.
The above represent just two of many developments in
forensic science that are taking place at the University
of Leicester to aid law enforcement agencies
worldwide in detecting and reducing crime.
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METHANE THROUGH TIME: THE GAS OF PARADOXES
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Delivered on 16th March 2015
Bennett Lecture Theatre University of Leicester
ABSTRACT
Atmospheric methane is a gas of paradoxes. It
is a reduced species, yet it exists in an oxidising
atmosphere. In the early history of the planet, when
the sun was fainter than today, it may have been
the factor that sustained liquid water and hence
life. Paradoxically, this life-giving gas was itself the
excretion of life. In the recent history of the planet, it
probably played a major role in the transitions between
ice ages and warm interglacials, even though it was
then less than 1 part per million (ppm) of the air. It is
still a minor component of the air (about 2 ppm), yet it
is a major and potentially transformative greenhouse
gas. Compared to pre-industrial times, we have more
than doubled the amount of methane in the air. Now,
in 2015, methane may be a ‘first-responder’ to climate
change – the post-2007 rise in methane may be an
example of this.

1. Introduction
Methane, at first thought, is extremely uninteresting.
Unlike water, so simple yet arguably the most
interesting inorganic chemical in the universe, its
cousin methane, CH4, is a simple tetrahedron, with the
carbon in the centre, surrounded by the hydrogens. It
has a boiling point of −161°C under 1 atmosphere of
pressure, so lakes of liquid methane can exist on Titan,
Saturn’s largest moon, but in warmer planets closes to
the Sun, methane is a gas. It reacts slowly compared
to many other trace components of the air, and simply
hangs around.
Yet this simplicity hides great importance. Methane
is the lower rung of life’s carbon oxidation ladder
that goes up to carbon, then carbon monoxide, then
carbon dioxide, and which parallels the biological
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nitrogen ladder (ammonia; nitrogen; nitrous oxide,
nitrogen dioxide) and the sulphur ladder (hydrogen
sulphide, sulphur, and the sulphur oxides). Secondly,
methane is a very powerful greenhouse gas, much
more powerful mole for mole than carbon dioxide.
Its global warming impact depends on how long it
remains in the air. In the oxygen-rich air of the past
few hundred million years, it lasts roughly a decade,
and today each molecule has a global warming
impact around 21 times that of a molecule of CO2;
but in the distant past of the planet, when the air was
reducing, methane would have lasted much longer
and methane emissions would have had much more
warming impact, mole for mole.
This brief summary is written for the general audience of
the Bennett Lecture: as a result, no detailed references
are given. However, the review papers listed at the
end do contain the large number of references to the
source material.

2. Methane before Life: the Hadean, 4.56
to about 4 billion years (Ga) ago.
The first methane in the planetary atmosphere must
have been a product of a biological processes.
The early Sun was faint, and the Earth’s surface
was probably glacially cold for very long periods,
interspersed with brief events when heating by the
impact of large meteorites melted patches of sea
surface. But under the ice, the interior of the planet was
hot, both with the accretionary heat from the collision
events that had created the planet, and also from
the decay of comparatively short-lived radioactive
isotopes created in the supernova event prior to the
formation of the solar system. Ice is a good insulator,
and even today, the Earth’s heat flow sustains lakes of
liquid water deep under the Antarctic ice cap. Thus,
in the Hadean, however cold the surface was, there
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would have been extensive liquid water deep in the
ocean basins. Moreover, volcanic eruptions would
have likely been more frequent than today, including
eruption of basalts and also a very hot magnesiumrich lava known as komatiite, erupting at temperatures
perhaps up to 1600oC. The mineral olivine, in hot lava
flows just after eruption, reacts with water and carbon
dioxide, to form the minerals serpentine and magnetite
and release methane. The reaction (unbalanced) is
(Mg,Fe)2SiO4 + H2O + CO2 � Mg3Si2O5(OH)4 + Fe3O4
+ CH4
olivine + water + carbon dioxide � serpentine +
magnetite + methane

bacteria and the archaea. Both use DNA, but have
different proteins and ways of making a living. Some
of the earliest archea were methanogens. These
take hydrogen or dead organic matter, oxidise it,
and make methane as a waste product. The very
first methanogens may have depended on inorganic
hydrogen produced by the reaction of warm basalt and
komatiite lava with CO2-rich seawater. But early on,
it is likely that methanogens evolved the ability (that
they still use in modern landfills and cow stomachs) to
ferment acetate from dead organic matter to methane
and carbon dioxide:
CH3COO− + H+ � CH4 + CO2

3. The Archaean Aeon (about 4 to 2.5 Ga ago)

When methanogens do this, they are selective for
the Carbon-12 isotope compared to Carbon-13. This
makes methanogen products recognisable in the
geological record. The first likely, though not definite,
evidence for methanogens is in 3.7 to 3.8 Ga old rocks
from the Isua belt, in Greenland. Here, very depleted
carbon has been found in metamorphosed sediments.
By 3.4 to 3.5 Ga ago, there is firmer evidence of
methanogenesis in rocks from the Barberton Mountain
Land, South Africa. The methanogens would have
been recycling dead organic matter, reacting the
relatively reduced dead material against more
oxidised chemicals in the seawater, such as sulphate,
itself formed because there was a relatively oxidising
atmosphere compared to the magmatic interior.

We do not know when life began, but it was
probably around 4Ga ago. Very early in the history
of life, organisms split into two major domains, the

The discovery of evidence for methanogens provides
a solution to a puzzling problem in Archaean geology.
Archaean rock sequences include a wide variety of

Another water-rock process similarly produces
hydrogen. Thus methane and molecular hydrogen
would be released into the atmosphere of the early
planet. Both would have mixed upwards to the top of
the atmosphere, where they would have lost hydrogen
atoms, knocked out by radiation. This loss would have
left O behind (as the H comes from water), and had
the effect of oxidising the surface of the planet to
some extent, so that the surface/atmosphere system
was slightly more oxidised than the magmatic interior.
Moreover, in the atmosphere, the greenhouse impact
of the methane would have helped to warm the
surface somewhat.

Figure 1. Left: Komatiite lava in thin section under crossed polars: about 6.5mm across. The skeletal crystals are olivine, and the
laths in the groundmass are clinopyroxene. Right: A warm little hydrothermal pond; modern New Zealand. The dark shade is
from organic matter, cooked from plant material in the volcanic mud.
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sedimentary rocks, laid down by liquid water. In
the very early Earth, the sun was somewhat fainter
than it is today: over time it has steadily brightened.
Given that even today, with a hot sun, we are close to
glaciation, then how was liquid water possible under
a sun that was 20–25% fainter (depending on the age
of the rock) than its current brightness?
The obvious answer is that greenhouse gases kept the
atmosphere warm. But what were those greenhouse
gases? An atmosphere that was very rich in CO2
could warm the planet, just as Venus is kept hot,
but Venus does not have oceans. On Earth the CO2
would produce low-pH ocean water that would react
with the rock, returning the CO2 to the interior of the
planet. But if high concentrations of methane were
added to the atmospheric greenhouse, the problem
becomes less acute.
On the modern planet, methane is still today made by
archaea, even if they are hidden in swamps, landfills
and cows. Today, perhaps over two hundred million
tons of methane a year are released by archaea, adding
about 1 part per million to the air. Methane today
has a lifetime of roughly a decade in the oxygen-rich
air. In the mid-Archaean, in a reducing atmosphere,
the lifetime of the gas might have been ten or even
a hundred times longer: thus methane production
similar to the modern archaeal production would then
have sustained ten or even a hundred times as much
methane-induced greenhouse warming as today.
We can reconstruct a little about the living community
in the mid-Archaean about 3.5 billion years ago.
The evidence comes from the carbon and sulphur
isotopic fingerprints, which are left in the sediment
by the microbial processes that once operated in the
muds. Biochemical processes preferentially select the
carbon-12 from carbon in the environment, and the
degree of fractionation in the organic matter gives
a clue to the reactions that were taking place. As
mentioned above, methane production is especially
selective for the light carbon 12, so its fingerprint is
distinctive. Figure 2 shows a model of a microbial
mat community in the mud, 3.5 Ga ago. The whole
microbial mat may have been only a few millimetres
to centimetres thick. At the top, anoxygenic
photosynthetic bacteria may have used reddish light
to fix carbon into organic matter. Deeper into the mat,
material was recycled by respirers and fermenters. At
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the base of the mat, methanogens recycled organic
matter into methane, which would have found its way
into the atmosphere.
In the air, there would have been a mix of nitrogen
and carbon dioxide, but probably with much more
methane than today, and perhaps the gas carbonyl
sulphide, OCS. The methane and OCS would have
made a smog, blocking ultraviolet, and together
with the CO2 could have sustained a powerful
greenhouse. Indeed, some evidence suggests the sea
water temperature could have been much warmer
than today, despite the faint Sun, though this view is
controversial.
Figure 2 Model of a mid-Archaean microbial mat, about 3.5
Ga ago. Methane release from early microbial consortia such
as this probably led to the build-up of abundant methane
in the Archaean air, keeping the planet warm with its strong
greenhouse gas impact.

Figure 3 The methane-killers – 2.7 Ga stromatolitic limestone,
Belingwe Greenstone belt, Zimbabwe. These structures were
built by microbial mat communities including a wide range of
single-celled organisms including cyanobacteria that released
oxygen into the reducing surface water and air. For as long
as 500 million years, oxygen release did not appear to have
changed the air, but around 2.4 Ga ago, the air became
oxidising and methane was overwhelmed.

Around 2.9 Ga ago – there’s no consensus on the
date – a new process evolved with the arrival of the
cyanobacteria. The evidence for this is in the carbon
isotopes in deposits that include stromatolites, which
are microbial mat structures preserved in carbonates
in shallow and inter-tidal sedimentary rocks. The
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cyanobacteria used both reddish and blue light (cyan
means blue) to detach the oxygen from water and
attach the remaining hydrogens to a CO2. molecule
reducing it to carbohydrates. The oxygen is released
into the environment as waste: two oxygens make an
O2 molecule.
The key links between the biosphere and the air are two
ancient families of enzymes, nitrogenase and rubisco.
Nitrogenase is the interlocutor between nitrogen in
the air and in the biosphere. It accomplishes the very
energy-expensive splitting on N2 into single N, that
can then be incorporated in amino acids to build
organic molecules such as DNA, RNA and proteins.
Rubisco links carbon in the air with carbon in the
biosphere, catalysing the capture of carbon from the
atmosphere into organic matter. It also works the other
way round, effectively burning the organic matter
to CO2. It is possible that the O2 to CO2 ratio of the
atmosphere may be primarily set by the biochemistry
of rubisco, although other processes such as fires are
also important.
Many multicellular cyanobacteria use both
nitrogenase and rubisco. The photosynthetic cells in
the cyanobacteria capture light energy, fix carbon,
and release oxygen, while specialised heterocyst cells
use nitrogenase to capture nitrogen. Nitrogenase is
extremely oxygen-intolerant, so the heterocysts have
thick walls. The evolution of these cyanobaacteria
would have massively increased the productivity of
the biosphere. More production means more dead
bodies; more decay; more methane.

4. Proterozoic: the Great Oxidation Event
and the Snowballs
Initially, and for about 500 million years (about as
long as from the Cambrian to the present) this release
of oxygen seems to have had little effect on the
atmosphere. The oxygen would have been balanced by
increased methane production, so it is not automatic
that oxygen should build up in the air. In the modern
world, over 500 million tons of methane are released
annually, but are oxidised in the air in ten years or
so, so methane is now a trace gas; similarly the early
release of oxygen seems not to have caused a buildup of oxygen in the air.
But an immense change took place in the early
Proterozoic (the aeon from 2.5 to 0.54 Ga ago). Around
2.4 Ga ago: the Great Oxidation Event occurred. The
Volume 109 • 2015

atmosphere flipped from being a reducing mixture,
with lots of methane, to an oxidising mixture,
including free oxygen. Oxygen is poison – how the
cyanobacteria got planning permission to release such
a noxious gas is a mystery – and methanogens are
extremely sensitive to it. If there is free oxygen in the
air, or dissolved in water, the methanogens die. Thus
from this time on, the methanogens abandoned the
planet’s surface and retreated into the muds and sea
bottoms, where the decay of organic material created
anoxic environments. They are still there – poke a
stick in a muddy pond floor and the methane bubbles
will come up.
Sometime around the end of the Archaean or earliest
Proterozoic, a strange synthesis happened. A host cell
line descended from the archaea entered into two
separate symbioses with other bacteria, perhaps by
trying to engulf (eat) them, to produce the eukaryotes.
One of the symbiotic bacterial organelles that resulted
came from purple bacteria – the mitochondria that
became the power plants of the eukaryotes: our many
greats-grandma was a purple bacterium. The other
symbiotic the cell line came from the cyanobacteria,
to produce the chloroplasts. They gave the eukaryote
cells the ability to carry out oxygenic photosynthesis.
Whether or not an increase in biological productivity
with the arrival of the eukaryotes contributed to the
Great Oxidation Event is unclear, but it’s an interesting
hypothesis. Their descendants today are the oxygenic
cyanobacteria and also the plants, whose chloroplasts
(the photosynthetic organelles) are descended from
cyanobacteria. Plants are in effect space suits for
bacteria so they can live on dry land. Other early
single celled eukaryotes found an easier way of living
– they just ate the hard-working photosynthesisers.
They retained the organelles from the purple bacteria
as symbiotic mitochondria, the respiratory power
plants of the cell, but did not have chloroplasts. From
them come the animals – indeed, from the point of
view of purple bacteria, Neil Armstrong was simply
a space suit by which the purple bacteria reached the
Moon.
Now making the atmosphere oxygen-rich shortens the
lifetime of methane in the air. Destroying methane has
consequences for the greenhouse, especially 2.4 Ga
ago under a fainter Sun than we have today. Throw
off the duvet on a cold morning with the window
open, and you freeze. There’s much evidence for a
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major glaciation at this time in the early Proterozoic.
Eventually, perhaps some time after the rise of oxygen,
the planet found stability. The Sun was warming
steadily; there was probably a moderate amount of
CO2 in the air, more than today, but not so much as
to give very acid oceans, and an active microbial
biosphere. Then came the long Proterozoic, with an
oxidising atmosphere (but probably much less oxygen
than today) and methane likely confined to trace gas
status in the atmosphere. The production of methane
probably increased (a more productive oxygenic
biosphere would have had more dead organic debris
falling to the sea bed), but in the air the oxidised gas
species had overwhelmed it.

5. Snowball methane
Around 700 million years ago, and again around 650
Ma, the Earth experienced very major glaciations,
in which ice reached into the tropics, and perhaps
even the equator. These Snowball Earth events would
have caused mass extinctions of microbial consortia.
Life survived, including oxygenic photosynthesis
(which needs equable temperatures and light on the
planetary surface), but it may have been a close call.
During the prolonged snowball events, millions of
years long, the white icy surface reflected sunlight,
and the planet became colder and colder. The cold
oceans absorbed CO2, organic productivity would
have dropped, and the methane-producing archaea
would have come close to extinction. However,
as photosynthetic oxygen production dropped, the
ocean water probably became reducing, favouring
the oxygen-intolerant methanogens as they converted
dead organic matter into methane.
Now in very cold conditions, methane forms structures
with water. These methane-ice ‘clathrate hydrates’
are stable under low temperatures and pressures of
several hundred metres burial in sediment or under
water columns or ice sheets. It is likely that during
the snowballs, large amounts of methane were
sequestered in this way. When the snowball broke
down, for example if huge amounts of CO2 degassed
from volcanoes had accumulated in the air, so that
the greenhouse warming was eventually enough to
melt the tropical ice, the change would have been
catastrophic. As ice melted, more sunlight would have
been absorbed by the blue sea. More CO2 would have
been released as the water warmed, just as a soft drink
bubbles when it warms. Once the warmth penetrated
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to the methane clathrates in sediment, they would
have broken down and released the stored methane.
Methane is a very powerful warmer – indeed, methane
release, for example from a submarine landslide that
ruptured a gasfield, is a possible trigger for escape from
a snowball event. The planet would have changed
extremely rapidly from a freeze-up to a frying pan.
Something changed after the last snowball, about
600 million years ago. Possibly it was the explosive
photosynthesis in the newly warm planet, fixing the
abundant CO2 in the air and releasing mole-for-mole
amounts of oxygen: the oxygen content of the air built
up to a level that was high enough to sustain a new
sort of organism, multi-celled animals. But methane
warming may have been one of the key ingredients
that came before this, helping the planet escape from
the Snowball.

6. The Forests and Wetlands
The animals spread in the oxygen-rich ocean water. By
now, the aging Sun was warm enough that the oceans
could remain liquid under a mild CO2 greenhouse
supplemented by the methane that could be sustained
in the atmosphere as a trace gas, with a lifetime of
a few years. In the Cambrian the animals developed
armour – shells – and some evolved bones to support
their nervous systems and muscles. There were other
glaciations, but not as fierce. The multi-celled plants
appeared in land, tapping into the mineral resources
of the soil and building large permanent structures out
of fixed carbon to lift up and capture more sunlight
with leaves.
By the Carboniferous, about 360 to 300 Ma ago,
there were great equatorial forests, and enormous
swamps, with a very productive land biosphere. It’s
very likely that methane production was high, and
the greenhouse effect from the gas may have been a
significant contributor to the apparent global warmth.
But cooling came in the late Carboniferous and early
Permian, about 300 Ma ago, a time of glaciation. Then
came the Jurassic and Cretaceous, a wonderful time
of planetary richness on land. It is likely there were
many swampy areas producing methane in wetlands.
There’s another possible source.
In the Permian, animals had evolved that were related
to our ancestors, the mammal-like reptiles, including
creatures rather like modern hippos and hairy
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wolves. But our relatives had been mostly replaced
by more competitive lineages, the dinosaurs. Among
these were the great herbivores, like the enormous
Brachiosauridae, weighing up to 30 or more tons.
Now a great stomach full of vegetation is essentially a
methane swamp – a cow is a walking wetland – and
these huge dinosaurs likely produced great amounts
of methane, perhaps breathed out as they grazed.
This could have made a significant contribution to
Mesozoic warmth.
Fortunately these dinosaurs were heavy-boned
sauropods. Today there is a distant relative of these
dinosaurs, the Venezuelan Hoatzin bird, or ‘stinkbird’,
which is an avian cow – it is a huge-crop ruminant
that lives on leaves and smells of manure. Had a
Cretaceous sauropod suffered from extreme bloat
(like modern cows eating too much rich clover), and if
its bones had been lighter, its bloated belly could have
floated the animal up like a zeppelin, waggling its tail
to steer, and flatulating occasionally for propulsion.
Indeed, if its teeth had enough silica, it could strike
them together as it eructated, sparking a blast of fire,
a Smaug-like Welsh dragon (which flies, unlike the
Chinese equivalent).

7. The Palaeocene-Eocene Thermal
Maximum
Methane had another surprise in store, one that has
profound lessons for us today as we face the challenge
of human-caused global warming. About 55 Ma ago,
the Earth had a very sudden, sharp warming event. The
planet’s surface may have warmed as much as 50oC
in a few centuries. Why this happened is still very
controversial, but it is clear from the sudden carbon
isotopic shift that is preserved in the sediments that a
great deal of “biological” carbon, strongly depleted
in Carbon-13, was suddenly released into the oceanatmosphere system.
The most likely way this could have taken place was
via the emission of an enormous amount of methane,
which would have been highly-depleted, and could
have caused the isotopic shift in the sediments. Because
methane is so much more powerful than carbon
dioxide as a greenhouse gas, the emission would have
produced catastrophic warming. This event seems to
have coincided with the mass extinction of many of
the early Cenozoic mammals that had flourished in
Volume 109 • 2015

the Paleocene. The event is thus the start of the Eocene,
the ‘dawn of the recent’, when the modern lineages of
mammals because established.
There are various hypotheses to explain how this
took place. It is possible that methane clathrates were
involved, degassing from the ocean bed. However,
in the warm oceans 55 Ma ago, clathrate deposits
would have been restricted to fairly deep offshore
and it is hard to imagine how feedbacks with the air
could have taken place. Any methane release would
dissipate in decades, while the return of warm water
from the surface to the deep ocean would have taken
many centuries. Perhaps the early North Atlantic
played a major role. This would have been a narrow
trough, rather like a larger version of the Red Sea,
between Greenland and Norway. The climate was
equable, with forests on both sides, and erosion of
organic matter into the trough. Possible volcanic
eruptions in the centre of the trough destabilised
methane clathrates? Or perhaps the whole volume of
the proto-N. Atlantic sea was saturated in methane,
like modern Lake Kivu, a great lake in the African rift
valley: this could overturn and emit immense belches
of methane.
Under atmospheric greenhouse warming, as the
deep layers of the oceans become hotter, which
takes perhaps two thousand years, carbon dioxide is
progressively degassed. This has a longer-lasting effect
on the greenhouse warming in the air and thus the
hotter climate is sustained; it takes a very long time
to decay. The warming at the start of the Eocene took
over a hundred thousand years to subside. Today’s
modern global warming, caused similarly by the
release of carbon gases, may well cause a very similar
warming over the next few centuries before the
planetary temperature stabilises. Will humanity then
also have to wait a hundred millennia in our future to
return to something approximating the planet of the
pre-industrial past? Or will our present climate ever
return?

8. The Ice Ages
Starting about 2 to 3 million years ago, major ice
sheets spread across both polar regions. What
followed was an oscillating global climate, switching
between longish episodes of glaciation and shorter
interglacials. For the past half-million years, ice cores
in Greenland and Antarctica have given us extremely
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good information about the climate shifts. The oxygen
and hydrogen isotopes in the ice itself tell us about
the sea and the climate; from them, the temperature
when the snow fell can be calculated. The bubbles
that were trapped in the ice, as snow compacted,
contain air from the atmosphere at the time the ice
formed. This gives us an excellent time record of the
greenhouse gases as they changed through the climate
fluctuations.
What the record shows is an astonishingly close link
between the temperature and the methane content
in the air. Although CO2 also shows very close
correlation, the methane record is especially finely
detailed, with each ‘up’ and ‘down’ closely paralleling
the fluctuation in temperatures inferred from the water
isotopes.
When this very close linkage between greenhouse
gases and temperature was first reported, with the
publication of results from the Antarctic Vostok core in
1988, there was great surprise. But more recent cores,
including the very long EPICA core from Antarctica
that contains 800,000 years of record, and the GRIP
and GISP cores from Greenland, have confirmed the
connection between methane, CO2, and temperature.
What leads and what lags? Climate sceptics say the
carbon gases are simply following a temperature
fluctuation driven by some external factor. But in the
record the temperature and the methane vary together.
It’s not obvious there is any lag.
Methane is quick. Unlike CO2, which responds
slowly to fluctuations, methane emission happens
immediately if a swamp gets warm, or grass grows
to feed ruminants or fuel fires. On a more general
scale, the Quaternary planet has oscillated between
a glacial and a non-glacial state. Glacial conditions
are good for marine life, and for C4 plants (such as
tropical savanna grasses) on land, while inter-glacial
conditions are good for C3 plants such as trees and
bushes. To some extent the glacial/inter-glacial flips
may represent competition between C3 and C4 land
biomes.
Consider this feedback scenario – 1. There’s a small
fluctuation in weather, perhaps a warm wet year
in the tropics. 2. That produces warm wet swamps,
which emit methane into the air. 3. The extra methane
(which is destroyed over about a decade) produces
greenhouse warming, and causes another warm wet
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year. 4. More methane is made. 5. More warming. 6.
And so on. Provided the feedback is quick, within the
decadal lifetime of methane, the process can cause
significant warming. 7. The warming ocean surface
degasses CO2. 8. The CO2 feedback then strengthens
the warming event and supports increased growth in
forests and grasslands, providing carbon for swamp
plants, that decay to make more methane. 9. Eventually,
other feedbacks come into play. For example, Arctic
clathrates will degas within a few decades, and emit
substantial extra inputs of methane, sustaining the
warming event.
This is what may have taken place – if so, the
temperature and methane records in the ice cores
record that snygy; ie the feedbacks which cause each
parameter to drive the other, jointly increasing the
warmth, or jointly declining. What is clear from the
record is that the changes from glacial to inter-glacial
are very sharp. The Earth does not change in a slow
linear way. Instead, it flips its state, in a very few years,
a few decades or less. There’s a lesson for politicians
here: global warming is not necessarily a slow burner,
a matter for the next generation. It may come quickly.
Just when you thought it was safe for Germany to go
back to burning fossil fuels….

9. The Modern Earth
The Holocene climate system has been remarkably
stable over the past few thousand years. We live on a
Goldilocks planet, not too hot, not too cold, just right.
Up in the cold Arctic, people can farm as far north as
the coast of Norway, above the Arctic circle. In the
equatorial tropics, the weather in Singapore is warm
but not unpleasant. The winds and the ocean currents
share the heat from tropics to poles, cooling the low
latitudes in the sweaty armpit that is the Amazon, and
making more habitable the shiny bald head of the far
north.
Where jets fly today at around 10-12km, at the
top of the troposphere, the lower atmosphere, the
cold temperatures condense water, precipitating it
downwards, so the water is prevented from rising
up to the upper atmosphere where radiation would
knock H out into space and dehydrate the planet: this
Cold Trap has saved the Oceans. Above the Cold Trap,
there is a warmer zone, where oxygen forms ozone.
The warmth comes from heating as the ozone stops
solar ultraviolet, protecting the life below. Through
this stratospheric zone there is a slow equator-to-pole
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air movement, the Brewer-Dobson circulation that
rises over the Inter-Tropical Convergence and falls
into the Polar Vortex.
Over the past 4 billion years, while the Sun has steadily
grown brighter, the greenhouse warming of the air has
been turned down, maintaining a habitable planet
throughout. There have been bumps on the way – the
Snowballs, and hot episodes – but the continuity of
habitability would be incredible (in the original sense
of the word: credere – to believe), were we not here as
proof. The key factors in thermal stability are the Sun;
the reflectivity of the planet (bright ice; dark oceans;
variable land colour); and the greenhouse gases,
principally carbon dioxide and methane, as well as
nitrous oxide.

by energetic light photons, the biosphere exploits a
set of oxidation-reduction ladders by making simple
compounds of carbon, nitrogen, and sulphur, with
oxygen and hydrogen. In one half of the biosphere
system, light energy is used to reduce the C, N and S,
into organic matter, which causes the release waste
oxidants into the external environment. The other part
of the system then recycles the reduced matter by
oxidising it again. Over 4 billion years, thus life has
evolved by recycling its own excrement.

Of these three gases, CO2 and nitrous oxide take
centuries to adjust to change. Methane is different. Its
production responds immediately to climate change,
while its lifetime is about a decade, so it decays rapidly
if emissions drop. Thus methane is the fine tuning of
the climate, the day-to-day adjustment control.

The greenhouse gases are waste products. But
the gases are fine-tuned to sustain the system at
the optimum temperature. Methane in particular
provides near-instant feedbacks to changes such as
volcanic eruptions, solar variability, of evolutionary
innovations. The ‘memory’ of the system is in the
immense burden of oxygen and nitrogen in the air:
these have atmospheric lifetimes of tens of millions of
years. Nitrogen is important in the greenhouse also,
because the efficacy of greenhouse gases depends on
pressure and nitrogen primarily sets the atmospheric
pressure.

Figure 4 illustrates the system of atmospheric
management that has operated over the past few
hundred million years. Using the solar power supplied

James Lovelock pointed out that this feedback system
is cybernetic (i.e. a system of closed feedback loops)
and was optimised to sustain life (see Lovelock 2000).

Figure 4. Controls on the composition of the atmosphere. The key enzymes nitrogenase and rubisco capture N and C from the
air. Respiration is the reverse process in the cycle. From Nisbet et al. (2012).
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Many atmospheric chemists and microbiologists
agree that this ‘Gaia’ hypothesis is self-evident from
the history of the atmosphere and the examples of
microbial consortia and large-scale modern biomes of
plants and animals: natural selection will favour those
biomes that share in maintaining the air as a collective
common good. However, many evolutionary biologists
disagree, arguing that species competition and natural
selection precludes such collective collaboration in
biosystems. The controversy continues.

the canary of the climate. Is this a sign that a major
global climate change event is beginning? It is too
early to tell.

10. Today
In 1983, the US National Oceans and Atmosphere
Administration (NOAA) began detailed monitoring of
methane. Today there are a number of stations worldwide that either measure methane continuously or
send flask samples for analysis in central laboratories.
The NOAA network is the primary global chain of
stations; most other nations also contribute. In the
UK, Bristol University measure methane at a number
of UK stations, Mace Head, near Galway in Ireland,
and in Barbados. Royal Holloway operate continuous
measurement instruments in the central Atlantic at
Ascension, and on a number of other Atlantic islands,
and the British Antarctic Survey monitors methane at
Halley Bay, Antarctica.
Figure 5 shows the NOAA record from Mauna Loa,
Hawaii. During the 1980s, methane rose rapidly, in
many years increasing by over 10 parts per billion
per year. Much of this growth was driven by leaks
from the rapidly expanding natural gas industry
worldwide, especially in the former Soviet Union but
also elsewhere. For example, leaks from the UK Piper
Alpha gasfield, off Aberdeen, caused an explosion
in 1988 that killed 167 men. Starting in about 1992,
the methane budget began to balance, and from
about 2000 to 2007, the atmospheric methane
burden stabilised. However, in 2007 a major change
occurred, and methane has begun increasing sharply.
In contrast to the growth in the 1980s, the new growth,
which has coincided with an isotopic shift to values
more depleted in carbon-13, appears to be primarily
driven by meteorological changes that have increased
biological sources like wetland emissions. This 8 year
increase, if it is climate-driven, is already on a par
with the largest pre-industrial increases in the past
millennium. Methane is the breath of the wetlands,
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Figure 5. US NOAA methane record from Mauna Loa,
Hawaii, 1983-present.
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THE PRESIDENT’S ANNUAL REPORT
Presented at the Annual General Meeting on 27th April 2015
We returned to New Walk Museum with pleasure to
the elegant surroundings of the refurbished gallery
and the home of the Leicester Lit and Phil. However
there were considerable problems with the sound
system which was challenging for all of us but I do
have to thank the Museum staff and David Orton for
their enthusiastic help and attention. The system is
beginning to improve but I understand that further
work needs to be done.
The year has been particularly busy. Michael Kirk has
led the Rugby World Cup Heritage Lottery project in
partnership with the Museum.
We held our second School’s lecture in December
when Professor Lloyd Peck of the British Antarctic
Survey and past lecturer at the Royal Institution’s
Christmas lectures, gave an inspirational talk about
adaptation in the Antarctic. The students at Rushey
Meade were in turn interactively noisy and then
extremely quiet whilst they watched short video clips.
Professor Lloyd Peck knew how to work an audience.
In March we held the biennial Peach lecture. Dame
Helen Ghosh informed us of National Trust policy.
Her categorisation of visitors was enlightening
and amusing – the families who go for a day out to
educate and entertain their children, the curious who
read every piece of description and the chatterers
who wander from room to room getting to know each
other rather than the property that they are visiting.
Dame Helen stressed that the National Trust is intent
on managing the countryside it owns in a sustainable
manner and encourages its tenant farmers to emulate
this.
This year’s lecture programme has lived up to the
reputation of the Society with a variety of mind
broadening and enlightening subjects in different
fields. We must thank the Programme Secretaries,
Hilary and Geoffrey Lewis for their hard work in
finding speakers, ensuring they turn up and thanking
them afterwards.
Our first intended speaker was Dr Irving Finkel.
He was unable to come and was replaced by his
colleague Dr Jon Taylor who enthralled us with a
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lecture on ‘The Library of Ashurbanipal, King of the
world’. Ashurbanipal amassed an enormous library
of cuneiform texts as he believed that knowledge
is power. Dr Ruth Richardson a medical historian
described through the superb slides “the making
of Gray,s Anatomy which was illustrated by Henry
Vandyke Carter.
Dr Julian North described how
Charlotte Bronte although apparently shy of publicity,
was probably less modest than was originally
believed. Alfred Russel Wallace was the subject of a
lecture held in partnership with the Museum. George
Beccaloni charted the development of Wallace’s ideas
from his early life in Neath through to his expeditions
with Henry Walter Bates to the Amazon and his
epic trip to the East Indies where he formulated the
theory of Natural Selection. Dr. Philip Wilby of the
British Geological Society gave a talk on “Exceptional
Fossil Preservation”. Professor Geraint Rees a highly
charismatic lecturer used audience participation to
demonstrate the activities of the brain. As this year
is the 800th anniversary of the Magna Carta we were
pleased to listen to Alexander Lock who at the last
minute stepped in for Professor Justin Champion
who was seriously ill. Gary Newbon entertained us
with stories of sports personalities he had met during
his career as a television commentator. Dr Erica
McAlister lectured on Flies and Bees. Some flies look
like bees and others are pollinators. She felt that we
should conserve flies as well as bees because both are
important for food production. Our final lecture by Dr
John Bond on “Solving Cold Cases” showed how to
gather fingerprints from brass gun cases. He also gave
us a detailed account of a local murder case and the
technique which led to trapping of the murderer Colin
Pitchfork.
These lectures are eclectic and appeal to both our
members and special interest groups. Diana Thurston
our publicity officer has made contact with these
groups and has improved our ability to publicise our
lectures. The Council joins me in thanking her for her
hard work.
We must thank those sponsors who have kindly
supported some of our lectures: De Montfort
University, University of Leicester, Leicester Mercury,
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British Science Association, and The Royal Society of
Chemistry. I would also like to thank our Geology
and Natural History Sections for the joint lectures they
have organised for our programme.
Council decided that the Bennett Fund should be
closed and the remaining money be used to provide
seismographs to New Walk Museum and Rutland
County Museum as part of the UK Seismology in
Schools Programme.
Many able students find
laboratory physics uninspiring but may be stimulated
by seeing the seismograph detect and record signals
from earthquakes in real time from all over the
world. This may inspire students to read physics and
mathematics at A-level and take University courses in
Science and Engineering which might ultimately meet
some of manpower shortages in these subjects.

No report can be complete without our sincere
thanks to David and Joan Beeson who like the Lewis
partnership (I don’t mean John Lewis!) are part of the
backbone of the Society. They keep membership data
up to date and their welcoming smiles at the reception
desk is invaluable. They serve refreshments under
difficult circumstances. Council has decided to form a
rota of people to assist them in these duties. If you can
help, please contact me or the Beesons. This initiative
is particularly important as I have great pleasure in
announcing that the President for 2015/16 season will
be Mrs Joan Beeson whom I wish an interesting and
enjoyable year. You can be assured of my enthusiastic
support with all the members of the Council.
And finally, I would like to thank all the members of
the Society who have attended the lectures. Visitor
numbers have been very encouraging. We will meet
again on Monday 5th October 2015.

LEICESTER LITERARY AND PHILOSOPHICAL
SOCIETY LECTURE PROGRAMME 2014-2015
6th October 2014
THE ENEMY ALIENS
President’s Address
Open Meeting to be followed by a social gathering
The Lord Mayor will be present
20th October 2014
THE LIBRARY OF ASHURBANIPAL, KING OF
THE WORLD
Dr Jon Taylor
Assistant Keeper, Cuneiform Collections
Sponsored by De Monfort University
3rd November 2014
THE MAKING OF GRAY’S ANATOMY
Dr Ruth Richardson
Author Affiliated Scholar Dept of History and
Philosophy of Science
University of Cambridge
17th November 2014
CHARLOTTE BRONTE AND THE AUTHOR
PORTRAIT
Dr Julian North
Senior Lecturer in 19th Century English Literature
University of Leicester
Sponsored by the University of Leicester
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1st December 2014
ALFRED RUSSEL WALLACE AND NATURAL
SELECTION: THE REAL STORY
Dr George Beccaloni
Curator of Orthopteroid Insects and Director of
the AR Wallace Correspondence Project Natural
History Museum Partnership Lecture with New
Walk Museum Seasonal refreshments will be
served after the lecture
12th January 2015
EXCEPTIONAL FOSSIL PRESERVATION
Dr Philip Wilby
British Geological Survey
Joint Lecture with the Geology Section
26th January 2015
DECODING CONSCIOUSNESS
Professor Geraint Rees
UCL Institute of Cognitive Neuroscience
Lecture Sponsored by the British Science
Association
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9th February 2015
MAGNA CARTA: LAW, LIBERTY AND MYTH
Dr Alexander Lock
Western Heritage Collections Dept
The British Library
23rd February 2015
THE CHANGING WORLD OF BRITISH
TELEVISION AND ITS SPORTS
COVERAGE
Mr Gary Newbon Television Sports Presenter
Sponsored by Leicester Mercury
9th March 2015
FLYING IN THE FACE OF ADVERSITY
Dr Erica McAlister
Manager of Diptera Collections Department of
Entomology
Natural History Museum
Joint lecture with the Natural History Section

16th March 2015
THE PEACH LECTURE Held in Association with
The University of Leicester
FOR THE BENEFIT OF THE NATION – THE
NATIONAL TRUST IN THE TWENTY-FIRST
CENTURY
Dame Helen Ghosh
Director General of the National Trust
NB 6.30 pm in The Ken Edwards Building
University of Leicester. Followed by a reception
23rd March 2015
SOLVING COLD CASES
Dr John W Bond OBE
Senior Lecturer Department of Chemistry
University of Leicester
Sponsored by the Royal Society of Chemistry
27th April 2015
ANNUAL GENERAL MEETING (NB 7.00 pm)
FOLLOWED BY A RECITAL BY THE BARDI WIND
SOLOISTS
Conductor David Calow
Wine will be served in the interval

GEOLOGY SECTION ANNUAL REPORT 2014-2015
Officers and Committee 2014-2015
Life President:		
Life Vice President:
Chairman:		
Vice Chairman:
Secretary:		
Treasurer:		
Field Secretary:
“Charnia” Editor:
Publicity Officer:
Webmaster:		

Dr Trevor Ford OBE
Dr Roy Clements
Dr Mark Evans
Dr Albert Benghiat
Fiona Barnaby
Roger Latham
Robert Tripp
Andrew Swift
Dr Albert Benghiat
David Hayward

Student Representative:

Sam Taylor

Committee:		
Dr Carys Bennett
			Gillian Graham
			John Martin
			Dennis Gamble
Co-opted: 		
Dr Joanne E. Norris
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Chairman’s Report, Annual General
Meeting, 25th March 2015
Dr Mark Evans
As I look back over the last year of the Section’s
activities, it hardly seems twelve months since I took
over the Chairmanship from my predecessor, Joanne
Norris. I would like to thank Joanne for all her hard
work and dedication to the section over the recent
years as both Chairman and Vice Chairman. The total
membership of the Section currently stands at 118,
with a breakdown as follows: two Life Members, 66
Single Members, 49 Joint or Family Members and
one Student Member. This year it is my solemn duty
to report the sad loss of Section Members George
Hassell and Mike Challen, and former Committee
Member Margaret East.
The Summer Programme started in April with a visit
to Ketton Quarry, for which we are grateful to Plant
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Manager Mr Colin Daly for granting permission. Our
visit to Great Tew Quarry in May produced some fine
ammonites, and our trips to Derbyshire and Charnwood
Forest provided the opportunities to examine some
excellent geology. Thanks are due to our leaders Mr
Andrew Swift, Mr Mike Allen and Dr Mike Howe.
Sections members were treated to a special behindthe-scenes tour of the Oxford University Museum of
Natural History by Director Prof Paul Smith in July.
This year’s weekend excursion to the Lleyn Peninsula
saw the whole party under canvas, but thankfully the
weather was with us. Thanks to Dr Charlie Bendall
for leading a fascinating tour of this corner of the
world. Our field season finished with two more tours
of the Barrow-upon-Soar Gypsum Mine for those who
had missed the trips arranged as part of last year’s
programme – our thanks go to Mine Manager Mr
Dave North and his staff.
Our Winter Programme this year included eight
regular lecture meetings, the Christmas meeting,
the Parent Body lecture, the Members’ Evening, and
the Annual Saturday Seminar. We were delighted to
welcome back Professor Chris Stringer of the Natural
History Museum to kick off our programme with the
latest insights into the origins of our own species. The
rest of the programme covered a varied range of topics
from the record of past climate change to microscopic
scraps of Cambrian crustaceans. Dr Roger Suthren’s
talk on “Geology and Wine in Southern France”
was followed by a practical tasting session which
was kindly sponsored by Albert and Jill Benghiat.
This year’s Parent Body Lecture returned to the nowrefurbished Victorian Gallery at New Walk Museum,
and we were pleased to welcome back Dr Phil Wilby
from the British Geological Survey. Dr Wilby shared
some of the latest research into how exceptional
preservation can give us a glimpse of life from “Deep
Time”, including our local Precambrian fossils from
Charnwood Forest. The Members’ Evening featured
talks from Tim Johnson (Carbon), Dr Roy Clements
(Croft Pasture) and John Martin (RIGS and Geological
Conservation in Leicestershire and Rutland), with an
impressive display of specimens from Dennis Gamble.
The average attendance for our evening meetings was
47, which, while slightly down on last year, is still
very encouraging. I would like to extend a big “thank
you” to all those who came to hear our speakers, and
another big “thank you” to all our speakers for giving
up their valuable time.
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The Saturday Seminar looked back over almost
4 billion years to key points in our evolutionary
history, starting with the earliest evidence for life
on Earth and finishing with the recently proposed
Anthropocene epoch. The talks were of the highest
quality with all seven speakers giving lucid and
thought-provoking presentations. My thanks go to
my fellow subcommittee members (John Martin, Dr
Albert Benghiat, Dr Carys Bennett) for arranging the
speakers, Treasurer Roger Latham for managing the
ticket sales and Dennis Gamble and Gillian Graham
for organising the reception. A joint meeting on the
TWeeD project (Tetrapod World: early evolution and
diversification) with the Yorkshire Geological Society
and East Midlands Geological Society formed an
addition to the programme. Unfortunately only two
members attended this, perhaps due to overlap with
some of our talks over the last few years on this topic.
However, we welcome future joint meetings with our
northern neighbours!
At this year’s Annual General Meeting, former Charnia
Editor Andrew Swift stood down from the committee
after almost twenty years’ service to the Section. In
preparation for my Chairman’s Report, I went searching
through the Society’s Transactions to trace Andrew’s
Committee career. He first joined the Committee
in 1996 as Vice Chairman, becoming Chairman in
1998 for two years. Following a year of serving as a
co-opted member, Andrew started his second stint as
Chairman in 2001, a role he filled for the next four
years. Following two years as an ordinary member
of Committee, he took over the role of Charnia
editor in 2007, finally standing down 8 years later.
As Chairman, Andrew oversaw amongst other things
the first weekend excursion to Watchet in 1998, the
development of our website www.Charnia.org.uk and
the transfer of the running of the Saturday Seminar
from Vaughan College. He has continued to assist
the Chairman, both myself and Joanne, organised
and lead field excursions, and as Editor developed
Charnia into the glossy publication we enjoy today.
The relative health and vigour of the Section today is
a legacy of which he can be proud.
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Geology Section Programme 2014-2015
Field Programme 2014
Monday April 28th
Ketton Cement Production Plant and Quarry
Hosts: Hanson Cement
Saturday May 10th
Great Tew.
Leader: Mr Andrew Swift
Saturday June 7th
Volcanics of Derbyshire
Leader: Mr Mike Allen
Saturday 28th June
Charnwood Forest. Joint meeting with Yorkshire
Geological Society
Leader: Dr Mike Howe
Saturday 12th July
Oxford University Museum of Natural History
Host: Professor Paul Smith
Friday 19th to Sunday 21th September
Weekend Excursion to Llŷn Peninsula, North
Wales
Leader: Dr Charlie Bendall.
Thursday 23rd and Thursday 30th October
Gypsum Mine, Barrow-upon-Soar
Hosts: British Gypsum

Winter Programme 2014-2015
All held at 7.30pm in Lecture Theatre 2, Ken Edwards
Building, on the main University of Leicester campus,
except where stated

2014
Wednesday October 15th
Professor Chris Stringer (Department of Earth
Sciences, Natural History Museum, London).
The Origin of our Species. Lecture Theatre 1, Ken
Edwards Building.
Wednesday October 29th
Professor Gideon Henderson (Oxford, Earth
Sciences). Caving in to past climates. Lecture
Theatre 1, Ken Edwards Building.
Wednesday November 12th
Dr Roger Suthren (University of Derby). Geology
and Wine in Southern France.
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Wednesday November 26th
Professor Patrick Boylan (City University, London).
The geological significance of Darwin’s four weeks
in the High Andes in March - April 1835.
Wednesday December 10th
Christmas Meeting, New Walk Museum, Leicester.

2015
Monday January 12th
Parent Body Lecture, New Walk Museum,
Leicester
Dr Phil Wilby (British Geological Survey). Lost
worlds - rediscovering exceptional fossil deposits
in the UK.
Wednesday January 14th
Dr Tom Harvey (Department of Geology,
University of Leicester), The Cambrian “explosion”
under the microscope.
Wednesday January 28th
Professor Sarah Davies (Department of Geology,
University of Leicester). Shining a light into the
dark corners of the sedimentary record.
Wednesday February 11th
Members Evening, New Walk Museum, Leicester.
Wednesday February 25th
Dr Richard Butler (University of Birmingham).
Dawn of the giants: how dinosaurs rose to
dominate the Triassic world.
Saturday March 7th
Annual Saturday Seminar, University of Leicester.
Seven Steps to Becoming Human.
Wednesday March 11th
Professor Rory Mortimore (University of Brighton).
Stonehenge - recent unique discoveries in the
Chalk.
Saturday March 14th
Joint meeting with Yorkshire Geological Society,
British Geological Survey, Keyworth
Life and environments of tetrapods in the earliest
Carboniferous.
Wednesday March 25th
Annual General Meeting and Chairman’s Address
by Dr Mark Evans (New Walk Museum, Leicester).
The Mesozoic Marine Reptile Renaissance: part 1 the ichthyosaurs.
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LEICESTER LITERARY AND PHILOSOPHICAL SOCIETY
ANNUAL STUDENT AWARDS 2015
De Montfort University Prize is awarded
to the best overall graduating student of
English and went this year to M/s Laura
MacDougall. This is a sumary of an
example of her work.
Autobiography
Leah Hewitt asserts, ‘precariously balance[s] on
the mobile line between reference and text, author
and subject.’[1] Dave Eggers’s autobiography, A
Heartbreaking Work of Staggering Genius (2000),
embraces this contention, purposefully underlining the
fictive properties of memoir. This essay purposefully
conforms to the critical trend of extensively attending
to Eggers’s self-criticism as a memoirist rather than the
content of his memoir itself. Eggers’s self-conscious
reflections on the implications of the autobiographical
act render him, intentionally or otherwise, a wellversed autobiographical critic and thus his musings
can create a theoretical foundation through which to
examine other autobiographies. Therefore, this essay
will examine Eggers’s theorisations on autobiography
as cannibalistic and ‘flesh eating’ and productively
apply them to Marguerite Duras’s autofiction,
L’Amant (1984). For Eggers autobiography not only
balances ‘reference and text’, as Hewitt argues, but
also balances the cannibalistic relationship between
self and other so pervasive in L’Amant. This essay
contends that cannibalism is never just about eating,
it is a circuitous medium for the presentation of
social power. It is established that the cannibalistic,
‘nongustatory’ social messages crucial to the process
of self-identification concurrently manifest in L’Amant
through the omnipotent (re)invention of self and the
usurpation/manipulation of others. This essay reveals
that, for Duras at least, the self can only be thought
of as a shifting, mobile symbol in discourse, an entity
which not only cannibalises other selves but, as Eggers
and Sanday advocate, opens itself up to identity
cannibalisation as the foundation of the cultural order.

The University of Leicester Prize is
awarded for the best final year essay in
the school of English in 2015 is divided
between M/s Katharine Hutchinson and
M/s Sara Clube. A summary of M/s Clube’s
essay is presented below
Thomas Mann, Mikhail Bulgakov and the
Issue of Morality
Sara Clube
The Decadent Movement in the 1890s generated a
European discussion about the relationship between
art and morality. The vastly changing political
and social scene of Europe at the beginning of the
twentieth century meant that new and untried moral
systems were put in place. Literature across Europe
responded to these changes by questioning the
boundaries between good and bad. This essay looks
specifically at Thomas Mann’s Death in Venice and
Mikhail Bulgakov’s The Master and Margarita. Mann
and Bulgakov express fear of a clinical division of
good and bad. They show concern for a morality
that denies any grey area where the good can also
show a degenerate, chaotic and, arguably, necessary
desire. They choose those who break free from the
repressive morality of society as their heroes. In
Death in Venice our hero hovers on the borders of
paedophilia and in The Master and Margarita it is the
devil that we are cheering on. Mann and Bulgakov do
this in order to problematise the moral systems of their
societies. They beg the question “are these characters
really evil?” The reader is forced to engage with the
boundaries of good and evil for themselves in order
to answer this question. Mann and Bulgakov seem to
invite us to extend this analytical assessment to our
own societies; they aim to teach the reader to engage
critcally with the moral regime they live under. For
what is more important than being able to stand apart
from an enforced authority and judge right and wrong
for yourself?

[1] Leah Hewitt, Autobiographical Tightropes (London:
University of Nebraska Press, 1992), p.5.
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University of Loughborough has awarded
its prize for the best final year dissertation
to Mr John Spooner.
Summary
Few historical events can incite the same respect and
reverie as the First World War. Destructive, horrific
and, for some, perceptively pointless, the conflict is
remembered with regret and shame. Dubbed by the
BBC as “The war that changed the world”, the conflict
functioned as a catalyst for global reformation.
Significant as it is, however, the towering memory of
the war casts darkness over the years preceding its
ignition. The purpose of this dissertation is not to add
another pair of eyes to the thousands pouring over war
writing, but rather to examine the de trop literature
from those years preceding the conflict which are
often left in its shadow. British willingness to fight is
remembered with remorse, and yet the hateful and
corrosive literature that nurtured this willingness to
violence has been largely forgotten. The analysis of
pre-war writing exposes the terrifying power of the
written word. In the years prior to mass mobilisation,
press-fuelled rumours of approaching doom clouded
the British psyche like dense fog, rendering citizens
gullible and erratic. Wielding the pen in lieu of the
sword, propagandists such as William Le Queux and
Jesse Pope sold sentiments of England’s weakness,
war’s glory and Germany’s unholy evil in this most
auspicious of literary arenas. Examining William Le
Queux’s warmongering bestseller, The Invasion of
1910, alongside P. G. Wodehouse’s far more rational
The Swoop, together with a range of other pre-war
writing, this dissertation argues that these works
provide a lens through which to examine British
culture before the war and understand how literature
may have changed it.
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SEVEN STEPS TO BECOMING HUMAN: KEY POINTS
IN OUR EVOLUTIONARY HISTORY
ANNUAL SATURDAY SEMINAR
Presented by the Geology Section of the Leicester Literary and Philosophical Society
Saturday March 7th 2015
Ken Edwards Building, University of Leicester
Programme and Abstracts

16.45

PROGRAMME
9.30

Assemble

10.00

Introduction
Dr Mark Evans, Chairman, LLPS 		
Geology Section

10.05

Evidence for early life in the Eo- and 		
Paleoarchean
Dr Dominic Papineau (University 		
College London)

The Anthropocene: geology and the
human process
Dr Michael Ellis (British Geological
Survey, Keyworth)

17.30

General questions, discussion and
closing remarks

17.45

Reception

ABSTRACTS
Evidence for early life in the Eo- and
Paleoarchean.
Dr Dominic Papineau

10.50

Tea/Coffee Break

11.20

Animals and the invention of the 		
Phanerozoic Earth system

London Centre for Nanotechnology and Department
of Earth Sciences, University College London

Prof Nick Butterfield (University of 		
Cambridge)

The investigation of the earliest life and carbon cycle is
extremely challenging as biosignatures are inevitably
degraded during geological history. Additional
difficulties include abiotic pathways, contamination
during sample preparation, and fluid alterations
and remobilisation during metamorphic history.
This presentation will review recent controversies
over Eo- and Paleoarchean samples. The goal is to
emphasize the critical role that new micro-analytical
approaches have in complementing and challenging
previous observations. Controversies to be addressed
will include contaminant diamonds and graphite
inclusions in >4.0 Ga zircons from Western Australia,
possible evidence of life in ca. 3.83 Ga (billion years
old) iron formations from Akilia in Greenland, evidence
for late fluid-deposition of graphitic carbon coatings
on apatite grains from the ca. 3.75 Ga Nuvvuagittuq
Supracrustal Belt in Canada, and likely biosignatures
in ca. 3.5-3.4 Ga chemical sedimentary rocks from
Western Australia. Altogether, these controversies
demonstrate that careful sample preparation protocols,
an unbiased consideration of the data, and the use of
novel micro-analytical techniques are all necessary in
the search for the earliest traces of life on Earth.

12.05

The origin of vertebrates and your 		
fishy ancestors
Dr Rob Sansom (University of 			
Manchester)

12.50

Lunch

14.00

New tetrapods from Romer’s Gap:
unrecorded diversity that laid the
foundations of the modern fauna
Dr Tim Smithson (University of
Cambridge)

14.45

Coming out from the shadow of the
dinosaurs; a new look at the first
mammals
Dr Pamela G. Gill (University of
Bristol)

15.30

Tea/Coffee Break

16.00

Being Human
Dr Fiona Coward (Bournemouth
University)
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Animals and the invention
Phanerozoic Earth system.

of

the

Prof N. J. Butterfield
Department of Earth Sciences, University of Cambridge
Animals pervade the modern biosphere and control
how it works. Their unique combination of organgrade multicellularity, motility and heterotrophic habit
makes them powerful geobiological agents, imposing
myriad feedbacks on nutrient cycling, productivity
and environment. Most significantly, animals have
‘engineered’ the biosphere over evolutionary
time, forcing the diversification of, for example,
phytoplankton, land plants, trophic structure, large
body size, bioturbation, biomineralization and
indeed the evolutionary process itself. This metazoanbased expression is readily recognized through the
Phanerozoic fossil record, with earlier (and much
more tenuous) evidence of animals extending back no
further than the middle Neoproterozoic. The relatively
belated appearance of animals is the topic of much
speculation, with the effects of permissive physical
environments – particularly oxygen availability –
currently in vogue. I will argue here that such extrinsic
hypotheses fail to recognize the uniquely disruptive
effects of even the simplest animals on environment;
as such, the conspicuous biogeochemical and climatic
perturbations of the late Neoproterozoic are more
likely to be the consequences than the cause of early
animal evolution. The delayed appearance of animals
is better understood in terms of intrinsic constraints
– in particular, the uniquely complex nature of the
gene regulatory networks necessary to build even the
simplest animals.

The origin of vertebrates and your fishy
ancestors.
Dr Robert Sansom
Faculty of Life Sciences, University of Manchester
The origin and early radiation of vertebrates is one
of the most important episodes in the history of life
as well as our own evolutionary history as humans.
During this period there were massive leaps in
anatomical complexity, associated with overhauls of
the genome and the way our bodies develop. Much
of the architecture of being human was put in place
from our paired eyes and nostrils to our brains, arms,
Volume 109 • 2015

legs, bone teeth and immune systems. Fossil evidence
has been invaluable in reconstructing these events
from the earliest chordates appearing the Cambrian
explosion to the radiation of jawed vertebrates in the
Devonian ‘age of fishes’. Here we explore this fossil
evidence and the light it sheds on our fishy origins.

New tetrapods from Romer’s Gap:
unrecorded diversity that laid the
foundations of the modern fauna.
Dr Tim Smithson
University Museum
Cambridge

of

Zoology,

University

of

The end-Devonian extinction event marked a change
in fortune for tetrapods. No longer confined to an
aquatic habit, they developed the attributes for
sustained life on land. These changes are thought
to have started in the Early Carboniferous, during
Romer’s Gap, but the evidence for it has been
poor. Tournaisian tetrapod fossils are rare and, until
recently, they were only known from a few isolated
limb and girdle bones collected from the Horton Bluff
Formation at Blue Beach, Nova Scotia, in the 1960s
and 70s, and a single articulated skeleton found in
the Ballagan Formation near Dumbarton in Scotland
in 1971. Over the past 15 years regular walking of
the shore at Blue Beach has uncovered a wealth of
new material in the talus from the eroding cliffs. New
material has also been collected from sites in northern
Britain. Together, these new discoveries are providing
evidence of a rich and diverse tetrapod fauna and
include tantalising glimpses of the changes required
for terrestrial life.
In this talk I will introduce the new sites and describe
the tetrapod fossils that have been found there. I
will discuss the new techniques being used to study
these fossils and describe the associated fauna and
flora and the environment in which they lived. I
will describe the changes that we observe in the
limbs of Early Carboniferous tetrapods and consider
the significance of small size in the acquisition of
terrestrial characteristics. Finally, I will review the
palaeogeography of Tournaisian tetrapods and discuss
how this is helping to identify potential new Early
Carboniferous tetrapod fossil sites across the world.
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Coming out from the shadow of the
dinosaurs; a new look at the first mammals.

The Anthropocene: geology and the
human process.

Dr Pamela G. Gill

Dr Michael Ellis

School of Earth Sciences, University of Bristol

British Geological Survey, Keyworth

The origin of mammals is a key event in vertebrate
history and a classic example of an evolutionary
transition. Mammals are warm-blooded, large
brained, agile organisms. They lactate, have complex
teeth with precise occlusion, and possess a unique
middle and inner ear, capable of high frequency
sound detection. The sequence of transformations
leading up to the mammalian condition is remarkably
well-documented in the fossil record, and so our story
starts before the first tiny mammals appeared 200
million years ago. However, what was historically less
well known was what happened after this. Mammals
evolved in the Late Triassic and for the first two thirds
of their history lived alongside the dinosaurs, so were
they just skulking in the undergrowth all this time?
Recent finds of exceptionally preserved fossils, and
new techniques available to researchers, reveal a
far more interesting and diverse history. I shall cover
some of the highlights to explain why we have had to
rethink the early history of the mammals.

The Anthropocene is a newly proposed geological
epoch, marking the all-but permanent role of humans
and the human process in the geological evolution of
our home planet. We have known for a long time that
humans have an impact on our living environment,
but the scale of the impact is now dominant enough
that it stands a good chance of being ossified in the
geological record; a marker for all time. But of course,
the Anthropocene goes beyond geology. It is an idea
that speaks to the meaning of being human, to the
way we regard nature, to the role of law as a natural
process, and to the state of the future Earth. Some
have suggested that the Anthropocene portends the
end of us, and it’s bad news. I suggest that it opens
up a new and untrampled path into a future that we
make for ourselves. This lecture will touch on all of
these things.

Being human.
Dr Fiona Coward
Department of Archaeology, Anthropology and
Forensic Science, Bournemouth University
What does it mean to ‘be human’? What makes us
unique as a species? We now know that many other
animals demonstrate some of the skills we once
thought were distinctively ‘human’, for example
making and using tools, living together co-operatively
in large groups, communicating in highly complex
ways and even using and understanding symbols.
What are the implications of these findings for how
we think about what it means to be human? This talk
will discuss when and how some of the most obvious
characteristics that distinguish us as a species evolved,
and ask: what makes us unique, and why?
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LEICESTER LITERARY & PHILOSOPHICAL SOCIETY
Natural History Section
ANNUAL REPORT 2014
Officers
President:
Chairmen:
Treasurer:
Secretary:
Minutes Secretary:
Newsletter Editor:
Programme Sec.:
Librarian:

Miss. J.E. Dawson, MA, AMA
Mr. I. Pedley and Mr. J.T. Tinning
Mr. P. Thompson
Mrs. R. Hayes
Mrs. H. Graves
Mrs P. Khodabakhsh
Miss. J. E. Dawson
Miss. A. Pinnock

Committee:

Mrs. J. Harris
Mrs. S. Downs
Mr. R. Graves
Mr. R. Parry

The AGM was held at New Walk Museum on
April 2nd. There was some concern expressed
that income was reduced as membership had
fallen slightly. However costs had been reduced
on the previous year so no immediate action was
necessary.
Jan Dawson agreed to continue as President of the
Section and was thanked by Ivan for her sterling work
in continuing to produce such wonderful summer and
winter programmes that have delighted our members.
Ivan Pedley and John Tinning agreed to continue
with sharing the Chairman’s duties, and all other
officers, except for one, agreed to remain in post. The
Newsletter Editor, Maggie Frankum, felt the time had
come for her to resign and for “new blood” to take
on the challenge! It had become increasingly difficult
to compile a newsletter as people were reluctant to
produce copy. Pouran Khodabakhsh volunteered to
take on the role for the following year, especially as we
would reach editions 99 and 100. Many suggestions
were made regarding content, especially for the 100
edition. Peter Thompson remains as our representative
on the Parent Body Council. The officers and committee
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were thanked for their hard work over the year. Ann
Pinnock was also thanked for continuing to provide
refreshments at Winter meetings.
The Spring Committee meeting was held on 9th
April. The main item for discussion was the Winter
programme. A wide range of speakers and topics was
discussed. Time was also spent in discussing a range
of formats for the newsletter, plus content suggestions.
Peter Thompson agreed to investigate printing options
and costs.
An additional Committee meeting was held in July
to discuss Peter’s findings re printing costs. Peter was
thanked for all his hard work on this and it was agreed
that his suggestions would be acted upon. The 99th
edition of the newsletter was published in September
in its new format.
The Autumn Committee meeting was held on 11th
November. The main Item for discussion was the
Summer programme. A variety of venues and leaders
was suggested. Content of the 100 edition of the
Newsletter was also discussed .
Winter meetings were held at fortnightly intervals to
hear the following speakers. The average attendance
was 26 members and 3 guests, with a number of new
members joining the section.
January 8th
“Leicester Bioblitzes” 				
Dr. Helen O’Brien
January 22rd
“Ladybird Update“
Dr. Helen Roy
February 5th
“The Battle of the Sexes in Bumblebees”
Dr. Eamonn Mallon
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February 19th
“What’s biting You? –an appreciation of ticks and
lice. ”
Ivan Pedley
March 3rd
“Bird Atlas 2007-11”
Joint Meeting with the Parent Body
Dawn Balmer

August 30th
Hicks Lodge and Newfield Colliery ,
Moira Steve Woodward
September 7th
Ratby Burroughs and Pear Tree Wood
Maggie Frankum, Chris Leach
Joint meeting with the British Plant Gall Society &
Rachel Scope

March 19th
“Meadowlands”
Mike Jeeves

September 20th
Beacon Hill
Ivan Pedley

April 2nd
A.G.M. Quiz and Social Evening

October 12th
Leicester University Botanic Gardens– fungus
foray
Richard Iliffe

The Summer Programme of field meetings was as
follows. All the meetings were well attended.
April 26
Burbage Woods and Common
Richard Iliffe

Joint meeting with the Leics. Fungi Study Group

th

May 10h
Wakerley Great Wood, Northants
Russell Parry
May 31st
Fosse Meadows
Jim and Raita Hayes
June 15th
Desford Charity Fields
Nick Crowley
June 28th
Sibbertoft/ Marston Lodge Farm, Northants.
Dr. Geoffrey Hall
July 12th
Lea Meadows
Neil Pilcher
July 26th
North Farm, Dadlington
Ros and Steve Smith
August 10th
Grantham Canal at Harby

Winter meetings began on October 8th with a
Members’ Exhibition & Photography Evening
followed by:October 22nd
“Foxes”
Derek Crawley
November 5th
“The Story of Barnack National Nature Reserve”
Chris Gardiner
November 19th
“Lichens in Today’s World – threatened but
surviving.”
42nd Sowter Memorial Lecture
Ivan Pedley
December 3rd
“The Leics. and Rutland Lepidoptera Recording
Scheme –past, present and future.”
Adrian Russell
December 17th
“Spring in Andalucia and the Dolomites.”
Gianpierro Ferrari

Helen Ikin and Jan Dawson
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