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The health of Victorian Leicester

One of the early successes of this Society was the creation of New Walk Museum, which was inaugurated 
in the present building on 19th July 1849. The same day marked the opening of another Leicester landmark, 
the Welford Road Cemetery. As one walks through what has been described as “a quintessential Victorian 
cemetery”, one is made aware of the fragility of life in Victorian England, especially for the very young. 

The registration of births and deaths in England and 
Wales, beginning in 1837, made it possible for the first 
time to compile and compare data on public health. 
Leicester fared badly, particularly with respect to 
infant mortality (the number of deaths recorded below 
the age of one year per thousand live births). Almost 
every year, until the end of the nineteenth century, 
Leicester had the highest infant mortality of any of the 
major towns – typically 30-40% above the national 
average (Figure 1). In the 1870’s as many as a quarter 
of all babies did not survive to their first birthday. 

Figure 1. Infant Mortality in Leicester compared with 
England & Wales

To modern eyes such statistics are difficult to grasp; 
they are several-fold worse than anything to be found 
in the most deprived countries of the world today. 

These excess deaths were associated with ‘summer 
diarrhoea’, mainly in the warmer months of July, 
August and September [Table 1]. Opinions differed as 
to the underlying cause. The Medical Officer of Health 
in 1874 believed that heat was to blame, though this 

did not explain why Leicester should be particularly 
afflicted. Popular opinion reportedly blamed instead 
“the insanitary condition of the town”. 

Table 1. Deaths from Diarrhoea at Age <12 months, 
Leicester, 1874

There was very little understanding of the causes 
and modes of spread of what we now know to be 
infectious diseases. The dominant ‘miasmatic’ theory 
held that diseases were caused by foul air, particularly 
by the stench of decaying organic matter. The concept 
of ‘contagion’ – direct transmission from one victim 
to the next – did not finally displace miasmatism 
until the 1870’s with the emergence of the science of 
bacteriology. Not only was there an almost complete 
absence of sound science to shed light on the 
major problems of public health; the administrative 
infrastructure needed to implement change was also 
largely lacking. 

The struggle to reduce infant mortality during the 
course of Victoria’s reign is a case study in the 
development of both scientific thinking and of 
effective administration at national and local level. 
Birth and death registration (from the late 1830’s) and 
the appointment of local Medical Officers of Health 
(from the mid-1840’s) stand at the beginning of the 
process in which public health was transformed. 
The key scientific advances were not, in fact, in 
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bacteriology but in epidemiology: the systematic 
study of patterns of disease occurrence ‘in time, 
place and person’ within the population. As the name 
implies, it was initially concerned with epidemics of 
diseases now known to be caused by infection. Today 
it provides powerful research methods applicable in 
virtually every area of medicine. 

The impact of cholera on science and 
public health

The sudden emergence of cholera, in the form of 
repeated devastating pandemics radiating out from 
South Asia during the nineteenth century, gave a 
strong stimulus to scientific enquiry. Like summer 
diarrhoea this is an enteric infection but strikes at all 
age groups, often causing death within hours from 
dehydration and circulatory collapse. Coming from 
mainland Europe via the seaports, it would sweep 
the country for a year or two and then disappear as 
quickly as it had arrived. (Table 2).

Table 2. Deaths in England & Wales in successive cholera 
pandemics

Dr John Snow(1813–1858) can justly be described as 
the father of epidemiology. Born in York into a poor 
family, he entered medicine through apprenticeship 
to a general practitioner in Newcastle upon Tyne. He 
encountered the first cholera pandemic of 1831–2 
when it devastated the nearby pit village of Killingworth. 
Moving to London to continue his medical studies, 
he saw there the 1848-9 pandemic at close hand. He 
had a deeply enquiring mind and had been drawn 
to the study of the newly discovered anaesthesia; he 
famously and successfully administered chloroform to 
Queen Victoria at the birth of Prince Leopold in 1853. 
At the time of the 1853–4 cholera outbreak he was 
living in Soho and returned to his investigation of the 
disease; his meticulous observations of the patterns 
of the outbreaks showed beyond doubt that cholera 
was transmitted by human excreta. Although the 
importance of his publications was not immediately 
recognised, his investigations in Battersea and in Soho 
are now seen as classic studies of epidemiology. 

Snow’s findings added to a wider public pressure in 
London for sanitary reform. The Thames was the city’s 
main sewer. In July and August 1858, with daytime 
shade temperatures averaging 34–36 deg C, the smell 
from the river was so bad that the business of Parliament 
was disrupted. Large sums of money were rapidly voted 
to support Sir Joseph Bazalgette’s huge programme of 
civil engineering work for the Metropolitan Board of 
Works. Hundreds of miles of sewers were laid and 
four pumping stations constructed to discharge the 
city’s sewage into the Thames estuary; the work was 
completed in 1875. 

It is worth noting that it was the stench from the 
Thames and the prevailing belief in ‘miasma’ that 
drove the political support for Bazalgette’s massive 
project. By the time it had been completed, that belief 
had finally been laid to rest by the identification of 
the micro-organisms responsible for several major 
diseases including the cholera vibrio (1854 and 
rediscovered in 1883) and by Pasteur’s contributions 
on the germ theory of disease. That the scheme was 
so successful in controlling water-borne infections is 
not the first example of the right thing being done for 
the wrong reason. Removing sewage from the human 
environment not only protected the water supply 
but also suppressed faecal-oral disease transmission 
through foodstuffs by flies.

The slow progress of sanitary reform in 
Leicester

In Leicester, however, sanitary reform was slow, 
ineffective and widely criticised during the period 
1850–1880. Thomas Wickstead developed a plan to 
lay a system of sewers with an outfall and sewage 
works on the bank of the River Soar to the north of 
the town. He patented a method to separate the solid 
matter with lime for use as an agricultural fertiliser, 
the liquid fraction then being drained into the river. 
There was some rather acrimonious debate between 
the local authority and the Board of Health in London 
as to the suitability of the scheme; the noted engineer 
Robert Stephenson was called in to mediate and 
Bazalgette also advised (his proposals were dismissed 
as too expensive). 

The Wickstead scheme when implemented was beset 
by problems. The sewers were of inadequate diameter 
to receive both household effluent and storm-water 
from the streets. They readily silted up and, at times of 
high rainfall, could return raw sewage into the town. 

Years Deaths

1831-2 32,000

1848-9 52,000

1853-4 24,000
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The market for the agricultural fertiliser was weaker 
than anticipated. The rapidly growing population of 
the town overwhelmed the system within 30 years 
and pail closets had to be introduced to supplement 
the over-burdened sewers. Public health, as measured 
by the infant mortality rate, was even worse at the end 
of this period than it had been before.

The work of Joseph Gordon as borough 
surveyor 1881–9

The death in post of the borough surveyor, Edward 
Stephens, led to the appointment of Joseph Gordon 
as his successor in 1881. Gordon was an outstanding 
civil engineer, like Snow a ‘self-made man’ from the 
north of England, who had spent the previous 15 years 
working in Germany on a number of large urban 
sanitary schemes. 

Gordon’s plan for Leicester was a bold one and 
attracted national attention. The sewage farm 
developed at Beaumont Leys was one of the largest 
in Europe at the time, covering 1,375 acres, and of an 
advanced design. An extensive system of new sewers 
was laid in the town and the system was completed by 
the construction of Abbey pumping station. Stockdale 
Harrison were the architects. Four Woolf compound 
steam engines of 800 horsepower in total, built by 
Gimson and Co, raised the sewage 164ft. through 
two 33" rising mains at a rate of 208,000 gallons/hour 
(Figure 2). Uniquely, all four remain in working order, 
having been in continuous service from 1891–1964. 
Abbey pumping station stands as a testament to the 
contribution Gordon made to the health of Leicester. 

Figure 2. One of the Woolf compound engines, Abbey 
pumping station

Infant mortality fell rapidly in Leicester and from the 
opening years of the new century was close to the 
national average. In his Annual Report for 1905, Dr 
Charles Killick Millard (MOH 1901–1935; President 
of this Society 1917–18) was able to write:

“What was at one time the great blot on the sanitary 
statistics of the town, viz. the excessive infant mortality, 
is being wiped away”. 

Joseph Gordon did not live to see this vindication of 
his work. In 1889 he was appointed to take Sir Joseph 
Bazalgette’s role in London – London County Council 
having at that point taken over the functions of the 
Metropolitan Board of Works. A few weeks later, 
while on the morning bus from home in Hampstead 
to his office in Vauxhall, he collapsed and died at the 
age of 52 years. His grave can be found in Welford 
Road Cemetery . 

His death was marked with a fulsome obituary in 
the Proceedings of the Institution of Civil Engineers, 
of which he had been made a Member in 1874. His 
achievements in Leicester were described in detail as 
the work of a man at the top of his profession, widely 
liked and respected. I have been unable to find any 
portrait of him. 

Figure 3. Grave of Joseph Gordon, Welford Road cemetery.
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I divided my lecture in Leicester into four parts: the background to the Prince’s tour, both in terms of the longer 
and wider social history and second, of the earliest British royal touring; third the narrative of the tour itself, 
and fourth why it was so significant in terms of imperial and British history. 

Background:

I started by recounting the manner in which emperors, 
kings and other rulers had been intensive travellers for 
a long time, from Alexander the Great of Macedon 
through Roman Emperors to eastern potentates like 
Genghis Khan, and down to the Dukes of Normandy. 
The Mughal Emperors of India had been inveterate 
travellers, holding down and extending their empire. 
Such political and imperial purposes were perhaps 
the principal reason for the movement of early 
rulers, but it was not the only one. It is true that 
they were in a constant state of military anxiety, but 
they were also anxious to understand and dominate 
their environment, to know the peoples whom they 
ruled, to display themselves and receive the loyalty 
of sub-rulers and often achieve all of these by going 
on hunting expeditions. In the nineteenth century, 

however, significant changes took place – in the 
technology of travel and in the quite extraordinary 
movement of peoples from Europe, notably the British 
and the Irish, to other parts of the globe. We also have 
the beginnings of modern forms of tourism. After the 
Grand Tour of the eighteenth century, elite people 
– and by the twentieth century bourgeois and even 
more ordinary people – were beginning to travel to 
see and enjoy distant places. Some were doing this 
as part of their jobs, as administrators, missionaries, 
traders, merchant seamen, even the military 
(particularly officers on leave). Guide books were 
published to facilitate this and the modern panoply of 
tourist arrangements, in steamships, railways, hotels 
and many of the support systems that we have come 
to expect. There were also of course travel companies 
and Leicester has Thomas Cook and his amazing 
company to prove it. 

A FUTURE EMPEROR GOES EAST: 
THE VISIT OF THE PRINCE OF WALES TO INDIA, 

1875-76
John M. MacKenzie FR HistS FRSE
British Historian of Imperialism

Delivered on 9th October 2017
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Royal Tourism:

The Royal Navy (RN) and the Army were important in 
the origins of royal tourism. The future King William 
IV served as a young naval officer in Halifax Nova 
Scotia in the 1780s and his younger brother the Duke 
of Kent was there in the army in the 1790s. Queen 
Victoria visited European countries and Ireland, but 
she never visited her empire, except in the form of 
statues! Victoria’s children became the first real royal 
tourists. Prince Alfred served as a midshipman in the 
RN and in 1860 made a remarkable visit to the Cape, 
fulfilling various engagements and going on highly 
destructive hunting trips. He continued to make 
similar tours in many parts of the world, including 
South Asia, Australia, New Zealand and the Far East 
in subsequent years as his naval career continued 
to develop. His older brother, Albert Edward, Prince 
of Wales made a visit to the eastern provinces (still 
colonies at that time before Confederation in 1867) of 
Canada in the same year that Alfred was in southern 
Africa, 1860. Two years later, he made a journey 
through the Mediterranean and Egypt, already a vital 
route to the ‘jewel in the Crown’, India. By this time we 
can see travel as furthering the traveller’s education, 
providing historical and cultural information perhaps 
superior to any text book. But it was also designed to 
stimulate loyalty among peoples in the British Empire, 
encouraging them in the belief that the monarch and 
her family were the glue that held the Empire together. 

The Prince of Wales’s Grand Tour of India:

The origins are unclear. One contemporary source 
suggested that it had been the idea of Prince Albert, 
the Prince Consort. Prince Alfred had been in India 
and Ceylon in 1869 and the Viceroy, Lord Mayo, 
had suggested that his older brother might come. 
However, the Prince of Wales had suffered an attack of 
typhoid fever in 1871 and his mother was anxious that 
such a demanding trip would have some damaging 
effect upon his health. She was also aware that the 
Prince of Wales was something of a ‘tearaway’ and 
felt that he would have to be under close supervision. 
Larger strategic issues also loomed, not least anxieties 
about potential wars with Russia or Prussia, as well 
as conflict in nearby Burma. She even worried that 
people in India would imagine that Albert Edward was 
the monarch rather than herself! At any rate, her fears 
were allayed and the Prince headed for India with 
an entourage of eighteen men and their servants, all 

men because, to her considerable distress, Princess 
Alexandra was left behind and was only permitted 
intermittent telegraphic correspondence with her 
husband. 

The organiser and leader of the expedition was the 
great colonial administrator Sir Bartle Frere, the 
equivalent of a ‘safe pair of hands’. Other key members 
of the suite were William Howard Russell, special 
correspondent of The Times, and the artist Sydney 
Hall. Lord Louis of Battenberg, an able pianist, led 
the entertainment aspects of the trip. The party sailed 
on HMS Serapis, opulently refitted as a royal yacht, 
and called at Athens, Egypt and Aden before arriving 
in Bombay to a very grand reception. After the Prince 
had laid the foundation stone of new harbour works 
and indulged in other ceremonies and processions, 
the party travelled by train to Poona (now Pune) on the 
magnificent line over the Bhor Ghat (I have enjoyed 
this route myself). From there the Prince visited the 
princely state of Baroda, where he had his first hunting 
experience. From Baroda, he returned to Bombay and 
then sailed for Ceylon via the Portuguese colony of 
Goa. After the usual ceremonies in Colombo he went 
up to Kandy, the traditional capital, and indulged in 
more hunting, this time for elephants. He carried on 
to Madras, where there seemed to be less interest in 
his visit, and then to Calcutta where he met more 
princes before visiting the University to receive an 
honorary degree. He saw the new zoo and attended 
the theatre, the races, a polo match and a durbar 
for the presentation of honours. He next boarded 
a train for Central India, to Benares, Lucknow, and 
Cawnpore. In a way he was inaugurating a form of 
tourism that became popular among the British, that is 
visiting the key sites of the Indian Revolt of ‘Mutiny’ of 
1857. Everywhere, he met more princes and indulged 
in further hunting, including bear-spearing. In Delhi 
he resided in a great tented encampment on the Ridge 
(a position later used for the great assemblages or 
durbars of 1877, 1903 and 1911). Having reviewed no 
fewer than 20,000 troops he watched a re-enactment 
of an attack upon the Indian rebels. He continued his 
tour at Lahore, Kashmir and Agra, naturally to see the 
Taj Mahal. More princely states followed, including 
Gwalior, Rajasthan (including Jaipur, famously 
painted pink in his honour), followed by three weeks 
hunting in the vast grasslands of northern India known 
as the Terai. Having moved across the border into 
Nepal, he started out for home, sailing on the Serapis 
via Cairo, Madrid and Lisbon in order to visit the 
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Iberian monarchs. The ship returned to Britain more 
than six months after it had left, with a considerable 
menagerie on board, the animals being transferred 
to the London Zoo. The many magnificent gifts were 
displayed at Marlborough House and several books 
were published about the tour.

Significance of the Tour:

1. The tour was to become a prototype for many 
further royal tours. Edward’s younger brother, 
Prince Arthur Duke of Connaught served in India. 
Edward’s two sons, Albert Victor and George 
(later George V) toured the empire in their naval 
careers, particularly the three-year voyage of HMS 
Bacchante. George and Mary, after the death of 
Albert Victor, toured the empire extensively in 
1901 as Duke and Duchess of York, including 
inaugurating the first parliament of the new 
Commonwealth of Australia in Melbourne. They 
returned to India in 1911 for the great Durbar of 
that year where George wore the Crown of India 
on entering the Great Durbar. The next Prince 
of Wales, Edward VIII, made many royal tours 
in the 1920s, as did his younger brother, future 
George VI, with his wife, later the Queen Mother. 
The present Queen has outshone them all with 
her incessant tours of the Commonwealth and 
now the Duke and Duchess of Cambridge have 
taken over this role. The whole process has been 
modernised, including the development of the 
phenomenon that the whole family travels.

2. The second significance is the great prominence 
given to the Indian princes. This represented the 
manner in which the British Government after 
the 1857 revolt set out to placate the princes 
and incorporate them, in many respects, into the 
governing processes in India (though their states 
covered less of the surface area of India than that 
directly governed by the British) as well as into 
British culture through honours, new palaces, 
sports, educational institutions and so on. 

3. It was for this reason that it was thought that the 
princes required an overall monarch to whom they 
could offer fealty. This explains why the Royal Style 
and Titles bill of 1876 created Victoria as Empress 
of India, a status that Victoria had herself coveted, 
although some elements in parliament thought 
it was un-British and representative of more 
autocratic states in Europe. The 1877 Assemblage 

at Delhi, held by Lord Lytton, was designed to 
proclaim Victoria in her new role, and provide 
an opportunity for the princes to declare their 
allegiance. This was followed by the great durbars 
of 1903 and 1911 to proclaim Edward VII and 
George V as emperors. It was expected that there 
would be one for George VI, but a combination of 
Indian nationalism and the outbreak of the Second 
World war made this impossible. 

4. But it might be said that the British were backing 
the wrong horse in India. By making such a play 
with the princes, they were ignoring the emergence 
of the more significant Indian middle class, who 
founded the Indian National Congress in 1885. 
They were to be the inheritors of British rule, not 
the princes whose power was clipped after 1947. 

5. Perhaps the final significance of the Prince of 
Wales’s tour and its successors was its role as a 
public relations exercise in Britain. All the tours 
were given a tremendous amount of publicity, 
particularly on the new newsreels of the twentieth 
century. The British public was surely intended 
to see the manner in which their monarch had a 
global role and these tours may well have helped to 
develop the notion that the British became highly 
adept at royal ceremonial as part of its ‘brand’.

6. Finally, we should perhaps see the manner in which 
the results of royal tours were sometimes different 
from those the planners had intended. Governors, 
Viceroys, colonial politicians sometimes used 
them for their own ends, as did the chiefs and 
princes of indigenous peoples anxious to assert 
themselves. The press was quite likely to indulge 
in both celebrations and some criticisms. By the 
1920s it was beginning to be obvious that Edward 
Prince of Wales was often bored with his obligation 
to tour and this may have communicated itself to 
some at least of his audience. Moreover, by then it 
was becoming apparent that such tours were less 
capable of suppressing nationalist sentiment. To a 
certain extent at any rate, loyalty to the monarch 
was declining. However, the presents received 
on these tours certainly contributed greatly to the 
extraordinary royal collections, now placed in a 
trust in order to make them more available to the 
public, as was apparent in the ‘Treasures of the 
Sub-Continent’ exhibition which showed so many 
of the astonishing items received by the Prince of 
Wales in 1875-76.
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In Joe Orton’s posthumously published early novel Head to Toe (written in the 1950s but not published until 1971), the 
scholarly Doktor von Pregnant boasts that he can recite ‘the whole of Shoxbear’ alongside works by other canonical 
authors. A surreal, picaresque, comic adventure, Head to Toe lampoons all forms of authority but this scene specifically 
satirises Shakespeare’s elevated cultural status. By altering the names of highly-esteemed writers and texts in ways 
that render them absurd, Orton mocks the literary canon, subverting the notion that legitimate or high art reflects 
refinement and confers social superiority. By transforming Shakespeare into ‘Shoxbear’ (a name which mimics a posh 
or RP accent), Macbeth into ‘Mockbreath’ and King Lear into ‘King Lour’, Orton deflates the Bard’s status. 

Although Orton abandoned fiction in favour of 
drama, Head to Toe establishes an interest in the 
social meaning and function of Shakespeare that 
runs throughout his work. There are many references 
to Shakespeare in Orton’s plays but we can discern 
an iconoclastic attitude to the Bard most clearly, I 
propose, through the Shakespeare plays that he stole 
from public libraries and re-covered using collage 
with his partner Kenneth Halliwell before he became 
a playwright. While acknowledging Orton’s admiration 
for Shakespeare, I contend that his treatment of the 
library books illustrates resistance to Shakespeare’s 
function as an emblem of social privilege and class 
distinction in mid-century Britain. I aim to show that 
Orton’s redesigned Shakespeare covers challenge 
the bourgeois appropriation and gentrification of 
Shakespeare that occurred in the first half of the 
twentieth century. I argue that as a social outsider, 
Orton ‘recycles’ (revises, reinvents) Shakespeare from a 
working-class queer perspective. In this way, he resists, 
appropriates and reinvents aspects of dominant culture 
that simultaneously inspired and excluded him.

In 1959, before Orton became a playwright, he and 
Halliwell started to steal books from Hampstead and 
Islington public libraries in London. They redesigned 
the dust jackets using surrealist collage then returned 
the books to the library shelves. Often they would 
hide in the library to witness the shocked reactions 
of unsuspecting readers to their handiwork. Some 
of the most well-known examples of the so-called 
‘vandalised’ book covers include a picture of an 
almost naked, heavily tattooed old man pasted onto 
a collection of Poet Laureate John Betjeman’s poems; 
the face of a monkey inserted into the centre of a 
flower on the front the Collins’ Guide to Roses; and 

a painting of Venice into which has been inserted a 
family of giant cats on the cover of Agatha Christie’s 
thriller The Secret of Chimneys. After stealing more than 
seventy books, Orton and Halliwell were eventually 
caught, prosecuted for theft and malicious damage, 
and sentenced to six months in prison in May 1962 -- 
a penalty grossly disproportionate to their crime and 
which the two men interpreted as indirect punishment 
for their undeclared and then illegal homosexuality.

Of the forty-one redesigned library book covers that 
survive, sixteen belong to plays by Shakespeare (just 
under 40%). Despite constituting a sizeable proportion 
of the remaining dust jackets, the revised Shakespeare 
covers have ‘provoked little interest’ since the trial. This 
is because, unlike the rest, the Shakespeare designs are 
considered ‘tasteful’. Where the others are subversive, 
the Shakespeare covers have been deemed ‘reverential’. 
Lahr proposes that Orton and Halliwell simply ‘jazzed 
up’ the ‘drab designs’ of the original books, which 
were very plain. D. Grant Campbell argues that their 
artful designs offer ‘a tasteful exposition of the play’s 
themes’. At first glance, this seems to be the case. 
Take Orton and Halliwell’s cover of The Tempest, for 
example, a composite of three different paintings. 
St John’s exile on the island of Patmos makes him a 
suitable representative of Prospero, and the obelisk on 
the left of the image - taken from Marieschi’s Fantastic 
Landscape with Obelisk (1735) - has been sliced in 
two, evoking the ‘lasting pillars’ on which Gonzalo 
states that the reconciliations that conclude the play 
should be recorded in gold.

However, a closer examination of the Shakespeare dust 
jackets reveals that they are far from reverential. The 
collage that adorns the cover of The Tempest ironizes 

JOE ORTON AND SHAKESPEARE: 
LIBRARY BOOKS, CLASS AND QUEERNESS

Dr Emma Parker
Associate Professor of English University of Leicester
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both St John’s revelation and the reconciliations that 
conclude the play. In Orton and Halliwell’s hands, St 
John is witness not to a struggle between good and evil 
that culminates in the Second Coming of Christ but to 
a scene of pagan hedonism represented by naked gods 
and cherubs frolicking in Tiepolo’s Olympus (c. 1740). 
Good looks are set to be overwhelmed by evil as 
Mercury, the god of thieves and tricksters falls towards a 
fearful St John.1 The cover of King John is equally ironic. 
By using an image of a sovereign bearing the Latin 
motto (‘the king to whom we are subject does not use 
his sting’) on the hem of his tunic, Orton and Halliwell 
present a King John - famously presented as a ‘Bad King’ 
in the comic history book 1066 and All That (Sellar and 
Yeatman 1930, 24) - as a model of ideal kingship. So, the 
Shakespeare designs may be more subtle, less brash, but 
they are just as subversive as the rest.

Simon Shepherd identifies three subversive features 
of the dust jackets: ‘irreverence to Art, irreverence to 
eminent persons and the presence of sex’. Although 
Shepherd doesn’t comment on the doctored 
Shakespeare plays, all three features are as much in 
evidence on the Arden covers redesigned by Orton and 
Halliwell as the popular and middlebrow books they 
stole. Irreverence for art is expressed through the use 
of collage, an artistic technique that assembles diverse 
fragments into a new whole. Since the term ‘collage’ 
was coined by George Braque and Pablo Picasso 
at the beginning of the twentieth century, this art of 
appropriation, deformation and reformation has been 
associated with avant-garde challenges to the status 
quo. Collage is an art of revision and transformation 
in which established meaning is contested as images 
acquire fresh significance in new and often incongruous 
contexts. By revising the images they appropriate from 
Western art, Orton and Halliwell implicitly express 
a desire for change. Collage also enables Orton and 
Halliwell “to queer” Western art. Based on ‘incongruous 
relations’, the illicit encounters between disparate 
objects and styles engendered by collage make it a 
suggestively queer creative practice. Taking ‘queer’ to 
mean not just ‘homosexual’ but irregular, incongruous 
or non-normative, Orton and Halliwell’s Shakespeare 
covers further celebrate queerness by blending different 
materials (paint and bronze: e.g. Richard II and Timon 
of Athens) and different genres (religious and secular 
art), whilst combining images drawn from anomalous 
social contexts and historical periods. 

Orton and Halliwell’s Shakespeare covers express 
irreverence for eminent persons through their depiction 
of nobility, royalty and religious icons. On the cover of 

King Henry VIII, the power and majesty conveyed by 
Holbein the Younger’s famous portrait of the monarch 
are compromised by the removal of an arm on one side 
and the large sleeve that denotes strength and status 
on the other. The king’s ornate rings and leather glove, 
symbols of wealth and military prowess, are missing. 
Orton and Halliwell’s irreverence for monarchy is 
further expressed through the addition of the Latin tag 
‘The King shall not sting’, transposed from the image 
used on the cover of King John. However, by disordering 
the words, the motto - and the very concept of good 
kingship - are rendered meaningless. In the context of 
the excitement surrounding the coronation of Elizabeth 
II in 1953, Orton and Halliwell’s aversion to the 
conspicuous display of monarchic wealth and power is 
pointed. Furthermore, since Henry VIII introduced the 
Buggery Act of 1533, the first English law to criminalise 
sodomy and make anal intercourse punishable by 
death, a challenge to his authority constitutes an act of 
queer as well as class protest. 

Orton and Halliwell use collage not just to resist 
heteronormativity but also to celebrate homosexuality. 
On the cover of Othello, St Maurice, taken from 
Matthias Grunewald’s The Meeting of St Erasmus 
and St Maurice (c. 1524), represents the protagonist, 
Othello; Venus, taken from Giorgio Barbarelli da 
Castelfranco’s Sleeping Venus (c. 1510), represents 
Desdemona. However, there is no sign of intimacy 
between the two. Neither looks at the other, and 
Desdemona’s hand appears either to cover her 
genitals, barring entrance, or to suggest auto-erotic 
touch. Sex is suggested, but not between Othello 
and Desdemona. Rather, the sexual focus is shifted 
to Othello and the man standing behind him, who 
points an arrow at Othello’s backside. A number of 
columns, Othello’s long sword and the staff held by 
St Erasmus (who has been excised) render the image 
emphatically phallic. By queering Shakespeare, Orton 
and Halliwell highlight same-sex desire in his plays 
and implicitly rebut the prevailing view - exemplified 
by Douglas Bush in the Introduction to his Pelican 
edition of the sonnets - that his work expresses the 
Renaissance ideal of platonic love between men 
rather than erotic desire (1961, 8)2. 

1 The figure at the top of Olympus is Mercury, not a ‘devil’, 
as Colsell states (2013, 152).

2 For further information about the debate about sexuality 
in Shakespeare, see Stanley Wells, Looking for Sex in 
Shakespeare (2004).

This essay is published in full in Studies in Theatre 
and Performance 37.2 (2017), 237-268.
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It seems to me that there are two possible approaches to biography in the twenty-first century. One is to offer a 
new angle on a familiar life. A partial life. In the case of Evelyn Waugh, I had no desire to replicate or compete 
with the superb biographies of our Martin Stannard and Selena Hastings so I chose to view Waugh through 
the spectacles of a friendship group. Interestingly, one of my reviewers described that book, Mad World, as a 
biography of a novel: Brideshead Revisited. Then when I wrote my biography of Jane Austen, I viewed the life 
and works through a selection of objects: of small things.

The second option is to choose an obscure life. My 
first book, which was on Jane Austen’s love of the 
theatre (recently revised as The Genius of Jane Austen: 
How she loved theatre and why Hollywood loves her), 
led me to Mary Robinson, a contemporaneous writer, 
actress and feminist. Before my biography of her, she 
was just a footnote in the biographies of more famous 
writers. Similarly, a discovery in my Real Jane Austen 
biography – a footnote in Jane Austen’s life, involving 
her acquaintance with a woman who was brought 
up as the effective half-sister of a mixed-heritage girl 
– led me to the story of Belle, Dido Belle, daughter 
of a slave, who was brought up by Lord Mansfield at 
Kenwood House in the late 18th century.

That book was a particular challenge, as I only knew 
eight certain facts about her life. I dealt with this 
by filling it in with ample context and background, 
making Dido into a representative figure of her age. 
Partial lives: Obscure lives. My most recent biography 
also began from a footnote. On a number of occasions 
in my book on Evelyn Waugh, I discovered references 
to ‘Kick’. Who was she? The answer, I discovered, was 
Kathleen ‘Kick’ Kennedy, the fourth child of Joseph 
and Rose Kennedy, sister to future President JFK. Her 
story is remarkable, and yet she was whitewashed out 
of history by the Kennedy family.

Waugh first met her when she resided in England 
in 1938-9, daughter of the American Ambassador. 
Kick made her debut in 1938 in a fabulous party in 
the ambassadorial residence at Prince’s Gate, was 
presented at Court and quickly became the most 
popular debutante of 1938.

Kick wowed English upper-class society with her all-
American charm and vivacity. She was warm, honest, 
down-to earth, irreverent. She was accepted into 
upper-crust society on her own merits, which Waugh, 
always the outsider, understood. Unlike her mother, 
Rose, who was a social snob, and was obsessed by 
English etiquette and decorum, Kick could not care 
less about such things. 

At country house parties she would amuse her hosts, 
by kicking off her shoes, throwing herself down on 
the antique sofas and calling people by nicknames. 
She shocked the Duke of Devonshire by calling him 
‘Dookie-Wookie’. She loved poking fun at English 
pretension. She had all the charm of a Henry James 
heroine.

Debo Mitford echoed many of her friends in finding 
it hard to define Kick’s appeal. Her mother called it 
the ‘x –factor’. Jack had it too. The press called it the 
‘Kennedy charisma’. 

When Kick returned to war-torn England, she worked 
as a Donut and Coffee ‘morale-boosting girls’ in 
the American Red Cross unit in Hans Crescent in 
Knightsbridge. She was expected to make a ‘good 
marriage’, but she shocked her Catholic friends and 
deeply upset her mother, when she fell in love with 
a prominent Anglican, William Cavendish, Lord 
Hartington, and heir to Chatsworth. Kick had met 
Billy in 1938 at the Queen’s annual summer garden 
party at Buckingham Palace. They dated for months, 
and then the relationship was broken off when Kick 
returned to America at the outset of the war. 

THE TRUE STORY OF JFK S FAVOURITE SISTER AND 
THE HEIR TO CHATSWORTH

Dr Paula Byrne
Lecture delivered on 30th October 2017
Sponsored by the University of Leicester
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Despite the protestations of her family, Kick returned 
to England in 1943 and began seeing Billy again 
when he was home on leave. He was now a Captain 
in the Guards, and was also making plans to stand for 
Parliament. Kick, who had politics running through 
her veins, was delighted. She accompanied him on 
the campaign trail, under the guise of being a village 
girl called Rosemary Tonks, and did her best to 
disguise her American accent. She wrote long letters 
home to her family telling them of her excitement at 
canvassing for votes. 

She was closest to Jack, and she wrote to him, revealing 
the insurmountable barrier to their relationship: ‘I 
know he will never give in about the religion and he 
knows I never would. It’s all rather difficult as he is 
very, very fond of me and as long as I am about he’ll 
never marry’, Having, for once, revealed her deepest 
feelings and concerns she reverted back to her usual 
jocular tone, ‘It’s really too bad because I’m sure I 
would be a most efficient Duchess of Devonshire in 
the post-war world and as I’d have a castle in Ireland, 
one in Scotland, one in Yorkshire and one in Sussex. I 
could keep my old nautical brothers in their old age’. 

Billy was determined that, despite the religious 
differences, Kick was the only woman he could ever 
marry. In the months leading up to her engagement, 
Kick was deeply troubled by the fact that she had to 
relinquish her religion in order to marry him. Kick’s 
father, Joe was supportive but Rose, the Catholic 
matriarch, was furious.

By April 1944, Kick had made up her mind. She wrote 
to her ‘Dearest family’ on April 24th, about how the war 
had changed her friends. She talked of Billy, and how 
he was in ‘tremendous spirits and not at all gloomy 
about the future!’. She then dropped her bombshell: ‘I 
have definitely decided to marry him’. 

Kathleen (Kick) Kennedy married the Marquis of 
Hartington at Chelsea Register Office on the morning 
of Saturday, May 6th, 1944. The event took no more 
than ten minutes.

Billy rejoined the Guards Armoured Division and 
landed in Normandy at the end of June. One of the 
privileges of his position as a Company Commanding 
Officer was that he could wear non-regulation 
clothing. He chose pale-coloured cord trousers and a 
bright, white Macintosh. He refused to wear a helmet. 
It was a symbolic and courageous gesture to his men 
that he wasn’t frightened of being taken down by a 
sniper. Everyone knew that the Germans targeted 
officers easily identified by their clothing. He must 
have made quite a sight, this tall, handsome Major. 
Liberating Belgium, Lord Hartington had been shot 
through the heart. 

Kick was devastated. In her diary on September 20th 

1944, she wrote: ‘So ends the story of Billy and Kick’.

After Billy’s death, Kick did indeed return to the 
Catholic Church. She stayed in London and fell in 
love with Lord Milton, Peter Fitzwilliam, a dandy 
officer whom Waugh had known in the Commandos. 
Peter was not only Anglican, but he was married with 
a small daughter. He planned to divorce his wife and 
marry Kick. They were killed in an air disaster. She 
was just 28.

The only Kennedy to attend Kick’s funeral was her 
father, but hundreds of people attended the full mass 
in Farm Street and then took the train to Chatsworth 
where she was buried. Evelyn Waugh was one of 
the mourners.
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What is Democracy?

This can be embraced by a series of movements which can exert control. It can include sovereignty, nationalism, 
patriotism, populism, identity and representation. It is better to consider democracy as referendum. It is helpful 
to consider Plato’s position on democracy and not the liberal representational democracies of the eighteenth 
and nineteenth centuries. It should be tolerant, varied and free spirited. Plato can offer solutions because he 
also observed oligarchy and tyranny. It is worth bearing in mind that Socrates was condemned to death by 
democracy, i.e. by the rule of the Demos (The People)

What is Demagoguery?

This is the leading of the people by one or more popular 
leaders. It was analysed by John Locke, Immanuel Kant 
and Thomas Paine. It was a form of political approach 
which developed in the seventeenth and eighteenth 
centuries to establish civic and human rights. We all 
have individual voices and these voices have a right to 
be heard. Hitler manipulated democracy (referenda) 
in a subtle way to suit his own ends which is probably 
the reason why referenda are illegal in Germany today. 

A demonstration of demagoguery is illustrated by the 
debate on Mytilene found in chapter 3 of Book 3 of 
Thucydides: The History of the Peloponnesian War.

In the 7th Century BCE, Mytilene was at the centre of 
the island of Lesbos’ prosperous eastern hinterland. 
Her most famous citizens were the poets Sappho and 
Alcaeus and the statesman Pittacus (one of the Seven 
Sages of ancient Greece). It was one of several nation 
states on Lesbos and contested with Methymna in the 
north of the island for the leadership of the island.

The Delian League was chiefly a tributary democracy 
which contributed to an alliance led by the Athenian 
fleet against common enemies. Mytilene and some 
others were exceptional in that they did not pay tribute 
to Athens. They preferred to man their own warships 
and send their subjects to fight alongside the Athenians.

Mytilene was ruled by an oligarchy and before the 
outbreak of the Peloponnesian War, it wished to 
end its alliance with the Delian League which was 

dominated by Athens and join the Pelopennesian 
League dominated by Sparta instead. Sparta rejected 
this offer.

After the outbreak of the Peloponnesian War, the 
Mytilenians again asked the Spartans for direct help for 
an invasion of Attica, on which Athens was situated. 
Sparta agreed but was so slow in providing aid that 
when Mytilene revolted against Athens in 428 BCE it 
was overcome by an Athenian expeditionary force.

The retribution to be visited on Mytilene was debated 
by the People (Demos) in the Agora in Athens. At the 
debate it was decided by public vote (referendum) 
to kill all the Mytilene men and to send a ship to 
Mytilene to take all the women and children into 
slavery. Thycidides tells that some Athenians felt that 
this was a brutal and hurried decision which should be 
revisited. This led to the meeting of the Demos being 
reconvened the following day in what became known 
as the Mytilene Debate and the original decision was 
overturned. In effect a second referendum was held 
which resulted in a different outcome.

Cleon, a prominent member of Athenian society and 
a man of violent and ruthless reputation defended the 
original decision which he had argued was the logical 
conclusion. He questioned the worth of democracy 
if it were to change minds so rapidly. By contrast, 
Diodotus argued that guilt and vengeance were of 
less importance than Athens’ best interests. Thus the 
vote which had previously been unanimous was now 
narrowly reversed in Diodotus’ favour.

DEMOCRACY DEMAGOGUERY AND PLATO
Professor Angie Hobbs

Professor of the Public Understanding of Philosophy University of Sheffield
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A fast trireme sailed the 186 nautical miles (344 km) 
in less than a day conveying the decision to prevent 
the punishment.

Who are the people?

It is important to determine the majority in 
representative democracies. They can be everybody; 
those who can vote; those who did actually vote or 
those who voted on the winning side. 

Parties with the most votes in 4 or 5 years’ time might not 
be necessarily agree with the substantial majority of the 
original referendum. Casual equivalence is dangerous. 
Professor Hobbs drew a parallel with the discussions 
which have followed the UK decision to leave the 
European Union (Brexit) and the arguments which have 
arisen subsequently for a second referendum.

Majority versus Stability

Telling lies or misrepresenting the facts can cause 
dislike but does it affect the rule of the people if they 
did not vote?

The will of the people is dangerously deceptive. In 
Germany in the 1930’s, the Demagogue (Hitler) 
claimed he understood the true view of the people 

- the German Volk - and got rid of the democratic 
paraphernalia (Plato in the Gorgae (4666fl) and the 
Republic (557d-e)).

The people can only rule if they are fully informed. 
There are two questions: “boulomai or moi dokei” In 
the Gorgae of Plato the orators in the polis have most 
power because they can rise to become tyrants. The 
people must decide between “boulomai” i.e.”what 
they want to do” and “moi dokei” “what they 
ought to do” but wish to deny. Those who rule are 
fully informed. The people must address these two 
questions using persuasive force. The People need to 
form a reflective vote i.e. an autocratic vote.

It is noticeable that other philosophies differ in their 
view of democracy.

Marx shows little interest in it and in Das Kapital he 
focuses primarily on education.

Thomas Hobbes believes that democracy is vulnerable 
and a more robust democracy must be developed.

Thomas Paine achieved democracy in many arenas 
including the UK, the USA and France although 
surrounded by a series of corrupt operators out to 
advance their own ends.
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WHAT CAN WE LEARN FROM  
THE HISTORY OF SCIENCE? 

Professor Hasok Chang
Hans Rausing Professor of the History and Philosophy of Science

Department of History and Philosophy of Science University of Cambridge

Lecture delivered on 8th January 2018

Sponsored by the British Science Association

What is the use of the history of science? Feynman allegedly said that the philosophy of science is only as useful to 
scientists as ornithology is to birds. I fear what he might have thought about the history of science, which would 
be more like palaeontology, obsessing about the nature of extinct birds. In a progressive enterprise like science, 
why does one need history? Why worry about the past of science, which might be considered at best an inferior 
approximation of the present, and at worst a set of dead-ends from which our ancestors thankfully escaped?1

The history mentioned in science textbooks or in 
popular science tends to be “human interest” stories, 
mere garnishes to actual scientific content. Stories of 
heroism, tragedy, serendipity or quirkiness dominate 
the popular imagination, whether they be of Kekulé 
discovering the structure of benzene by dreaming of a 
snake biting its own tail, Fleming discovering penicillin 
in his mouldy petri dish, Franklin confirming the 
nature of lightning by flying a kite in a thunderstorm, 
or Galileo dropping balls from the leaning tower of 
Pisa to refute Aristotelian physics.

Many of these stories are myths, though not quite 
as crude as the iconic tale of Newton discovering 
gravity thanks to an apple falling on his head.2 When 
historians of science condemn such myths, something 
important is often missed out, namely, the question of 
purpose: what exactly is it that we should be trying to 
achieve by writing and teaching history? The heroic 
tales or the bizarre anecdotes do serve the positive 
functions of inspiring people to learn science. When 
we clear away the mythology, we need to ask what 
we are putting in its place, and to what end. We must 
ask ourselves not only what is good history, but what 
good is history?

There are many possible functions of the history of 
science, some internal to science itself and some 
external. On the external side, a better understanding 
of the history may help us use and control science 
more wisely and support it more effectively. On the 
internal side, which I will be focusing on, we can ask 
whether the study of science’s past can help us improve 

present scientific knowledge. This is generally not at 
the forefront of historians’ thinking, though there have 
been admirable attempts to use the history of science 
to improve science teaching. 

My own historical work starts from the premise that 
there was good knowledge in past science, in the same 
way as there is good knowledge in present science. 
As scientists tend to be too busy to pay attention to 
the past, it is the historians’ job to try to remember 
everything worthwhile from the past. My view is that 
the history (and philosophy) of science can be practised 
as “complementary science,” pursuing scientific 
questions that today’s specialists neglect. This way 
history of science can generate and improve scientific 
knowledge where science itself fails to do so.3 

I am making a constructive synthesis of the 
famous philosophical views of Popper and Kuhn. 
Complementary science is needed because scientists 
need to agree on a particular set of research questions 
and tackle them by orthodox methods, without being 
distracted by unrestricted questioning and unlimited 
curiosity. According to Kuhn, “normal science” can 
only work on the basis of focused research based on 
a rather unquestioning consensus on a paradigm. 
According to Popper, Kuhnian normal science is 
dogmatic, and it is counter-productive because it 
blocks criticism and original thinking. I think they are 
both right, but the conundrum can be addressed. If 
normal science inevitably leads to a neglect of some 
questions and perspectives that are in themselves 
perfectly valid and scientific, what better people to 
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take up such neglected aspects of scientific knowledge, 
than historians and philosophers of science?

I see three main complementary functions of the history 
of science. The first is to enhance critical awareness. 
Historical understanding reveals the contingency of 
our present situation. Benedetto Croce once said: 
“Only historical judgment liberates the spirit from the 
pressure of the past.”4 Learning how scientists came 
to believe today’s orthodoxy can reveal what we 
take as evident and necessary truths as results of past 
decisions that were contingent. For example, James 
Cushing, John Heilbron and others have shown that 
the establishment of the Copenhagen Interpretation 
of quantum mechanics was due to various historical 
contingencies, including the order in which some 
key events happened to occur, and the existence of a 
group of proselytising physicists around Bohr.5

Learning the details of past science can expand 
our conceptual horizons in specific ways. Learning 
history is broadening like traveling is meant to be 
broadening. Those of us who delve into old scientific 
texts know the experience of slapping our knees and 
exclaiming: yes, one could think like that! One quick 
example illustrates this point immediately. When 
William Herschel discovered infrared light in 1800, 
he thought of his achievement as the separation, using 
the prism, of rays of caloric (heat) from rays of light in 
the sunbeam.6

History can also make a recovery of lost scientific 
knowledge. Kuhn argued that in a scientific revolution 
some knowledge is liable to become lost. Historians can 
recover such lost knowledge. An example illustrating 
this point comes from the work of Marc-Auguste 
Pictet, who around 1790 made a striking experiment 
demonstrating the reality of radiant heat. He set up two 
concave metallic mirrors facing each other and placed 
a sensitive thermometer at the focus of one mirror; then 
he brought a hot but not glowing object into the focus 
of the other mirror, and observed that the thermometer 
reading began to rise immediately. The really surprising 
result came when Pictet made the same experiment 
with a cold object (a flask filled with snow): this 
time the temperature at the other focus began to sink 
immediately!7 Historians may try to confirm if reports 
of such strange phenomena can be reproduced in the 
lab; if so, then we will have recovered some forgotten 
scientific knowledge. In this case, Pictet’s experiment 
was duly replicated by two modern physicist–historians, 
James Evans and Brian Popp.8

My own first experience in recovery was in the 
summer of 2004, which I spent boiling water with 
utter fascination. I confirmed many implausible-
sounding claims from two centuries ago, that there 
were great variations in the boiling temperature 
and behaviour of pure distilled water under normal 
atmospheric pressure, depending on the material of 
the vessel in which the boiling happened, on the rate 
at which the heating was done, and on the amount of 
dissolved gases in the water.9 Historical boiling was a 
truly formative experience, which greatly heightened 
my sensitivity to lost phenomena from past science. 

The next striking case came up from the early history 
of electrochemistry. Here is an experiment reported 
by William Hyde Wollaston in 1801:10 dip a zinc 
wire in dilute hydrochloric acid; the zinc dissolves 
slowly, producing a fine stream of hydrogen bubbles. 
Now put a copper wire into the same pot of acid, 
and no reaction happens there. But just make the 
two wires touch, and hydrogen bubbles immediately 
start issuing from the copper as well as the zinc. 
My attempt to replicate this experiment succeeded 
immediately.11 In another case, Charles Sylvester in 
1806 reported: “If a thin coat of a solution of nitrate 
of silver be laid upon a piece of plain glass, and in 
the centre of this be laid a bit of zinc wire, in a little 
time a beautiful tree of silver will appear as if growing 
from the wire.”12 I was incredulous at reading this: it 
seemed obvious that the zinc wire would be covered 
by a layer of silver, due to a zinc–silver replacement in 
the nitrate solution, but why would anything happen 
beyond that? But, again, Sylvester’s report was very 
easily confirmed. Such phenomena recovered from 
the dusty depositories of past science deserve to be 
remembered and appreciated. 

The third major complementary function of the 
history of science is the extension of recovered past 
knowledge. Returning to Wollaston’s experiment, we 
can ask: what exactly is happening with the copper 
wire? For Wollaston, it was just receiving an overflow 
of electricity produced by the chemical reaction on 
the zinc side. For Volta, the zinc–copper contact was 
what actually caused the flow of electricity. This was 
a crucial point of contention between the “chemical 
theory” and the “contact theory” of the Voltaic 
battery.13 Judging between these competing views was 
not a trivial matter.

Volta’s original work in the invention of the battery raises 
further questions. Volta had used salt water (aqueous 
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sodium chloride, NaCl), rather than an acid, in his 
battery. Where do electrons go when they are released 
into an NaCl solution? When a sodium-chloride Voltaic 
cell (very easily replicated) is in operation, there is no 
visible hydrogen gas produced, not to mention any 
production of metallic sodium. Trying to answer this 
question, I pumped lots of electrons into saturated salt 
water, by connecting a couple of batteries to copper 
electrodes inserted in it. A prodigious amount of 
hydrogen gas issued from the negative electrode, with 
an audible hiss – but how can there be enough H+ 
ions in an NaCl solution to receive electrons at such 
a rate? I could only conclude that in the saturated salt 
solution the influx of electrons must result in a direct 
breakdown of H2O molecules at the electrode. Some 
scientists are quite sceptical about this idea, and others 
think it is obviously the case. 

And meanwhile the negative electrode the positive 
electrode dissolves, producing an orange precipitate 
whose identity is not immediately obvious. This was 
a nuisance, though interesting. So I tried to modify 
the experiment by using chemically inert electrodes. 

Using gold electrodes, I was intrigued to learn that 
the positive electrode dissolved to form a bright 
yellow solution (whose composition is not known to 
me as yet), in a narrow window of applied voltage 
ranging from 2.2V to 3.5V approximately (beyond 
3.5V or so, the gold-dissolving stops and chlorine gas 
is generated). Dissolving gold in salt water with two 
household batteries was certainly not what I had set 
out to do when I innocently stepped into the history of 
early electrochemistry.

At this point many historians will question whether I 
am still doing history, as opposed to science. This does 
not trouble me greatly, as I see the boundary between 
science and the history of science as moveable and 
permeable. And it is perfectly sensible that some 
functions of the history of science serve the aims of 
science itself; that is, after all, partly why I class them as 
“internal functions”. The scientific questions I address 
in the process of recovery and extension are in the 
realm of the history of science only because today’s 
scientists tend to neglect them. That, again, reflects 
the sense of what I call “complementary science”.

1 A more detailed version of these remarks, also with 
illustrations, can be found in Hasok Chang, “Who Cares 
About the History of Science?” (The 2015 Wilkins–
Bernal–Medawar Lecture), Notes and Records: The 
Royal Society Journal of the History of Science 71, 91–
107 (2017).

2 There is perhaps a better story (from my university 
classmate Li Ho): gravity was actually discovered long 
before Newton by a Southeast Asian lying under a 
durian tree, but he didn’t live to tell anyone about it.

3 For a full exposition of this idea, see Hasok Chang, 
Inventing Temperature (New York: Oxford University 
Press, 2004), chapter 6.

4 Benedetto Croce, History as the Story of Liberty, trans. 
Sylvia Sprigge (New York: Norton, 1941), p. 48. 

5 James T. Cushing, Quantum Mechanics: Historical 
Contingency and the Copenhagen Hegemony (Chicago: 
University of Chicago Press, 1994). John L. Heilbron, 
‘The Earliest Missionaries of the Copenhagen Spirit’, 
Revue d’histoire des sciences 38, 195–230 (1985).

6 See Hasok Chang and Sabina Leonelli, ‘Infrared 
Metaphysics: The Elusive Ontology of Radiation’, 
Studies in History and Philosophy of Science 36, 477–
508 (2005).

7 For details of that episode see Hasok Chang, ‘Rumford 
and the Reflection of Radiant Cold: Historical Reflections 
and Metaphysical Reflexes’, Physics in Perspective 4, 
127–169 (2002).

8 James Evans and Brian Popp, ‘Pictet’s Experiment: The 
Apparent Radiation and Reflection of Cold’, American 
Journal of Physics 53, 737–753 (1985). 

9 For making this work possible, I thank Andrea Sella and 
the UCL Department of Chemistry. For a full account, 
with several video clips of experiments, see Hasok 
Chang, ‘The Myth of the Boiling Point’ (2007) (http://
www.hps.cam.ac.uk/boiling/).

10 William Hyde Wollaston, ‘Experiments on the Chemical 
Production and Agency of Electricity’, Philosophical 
Transaction of the Royal Society of London 91, 427–
434 (1801), at p. 427. For enabling this phase of work I 
thank many other colleagues, especially Daren Caruana 
and Rosemary Coates at UCL, and Peter Wothers, Chris 
Brackstone and others at Cambridge.

11 For details of my replications of Wollaston’s and similar 
experiments, see Hasok Chang, ‘How Historical 
Experiments Can Improve Scientific Knowledge and 
Science Education: The Cases of Boiling Water and 
Electrochemistry’, Science & Education 20, 317–341 
(2011).

12 Charles Sylvester, ‘Observations and Experiments on 
Galvanism, the Precipitation of Metals by each other, 
and the Production of Muriatic Acid’, [Nicholson’s] A 
Journal of Natural Philosophy, Chemistry, and the Arts 
14, 94–98 (1806), at p. 96.

13 For an instructive account of this debate, see Helge 
Kragh, ‘Confusion and Controversy: Nineteenth Century 
Theories of the Voltaic Pile’, in Nuova Voltiana: Studies 
in Volta and His Times, vol. 1 (ed. F.
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Plate tectonics has clearly dominated the tectonic behaviour of Earth for the last six hundred million years and 
explains clearly, the origin and destruction of the oceanic lithosphere by sea-floor spreading and subduction 
respectively. During this time continents have split and separated and collided to form orogenic belts on a 
constant size Earth. Prior to six hundred million years, a strong case can be made for the operation of plate 
tectonics, perhaps evolving in style back to about 2.1 billion years, prior to which Earth was a single-plate, 
stagnant-lid planet in which tectonics was driven by vertical motions induced by pluming and crustal density 
inversion. This view of Earth evolution, although written in assertive style, is contentious; there are many 
views on when plate tectonics began from Hadean to Ediacaran.

Geology arose as a science with the publication of 
James Hutton’s ”Theory of the Earth” (1788), William 
Smith’s “A Delineation of the strata of England and 
Wales with part of Scotland” (1815) and Charles 
Lyells “Principles of Geology” (1830–33). These 
three monumental works together laid down the 
fundamental principles of geology, that there is a 
natural cycle of wearing down of topography by the 
agents of erosion, the transport and deposition of 
sediments in layers or strata with fossil assemblages 
distinctive to particular past times (Law of 
Superposition), that these strata are locally deformed 
and uplifted to form mountains from which the 
next series of sediments are derived, that modern 
observable natural processes may be used to account 
for past geological processes (the Present is the Key 
to the Past or Uniformitarianism), that very large 
amounts of time were necessary to accomplish these 
natural processes, and that geological maps and 
sections may be drawn to illustrate the disposition 
of rock types in any region of Earth. It is difficult 
today to contemplate the rage and effrontery that the 
new science of geology and its corollary, evolution, 
caused in the religious circles of Georgian and 
early Victorian England during the latter part of the 
Enlightenment.

In 1922, Alfred Wegener proposed the then 
seemingly outrageous notion that the continents 
around the Atlantic Ocean once fitted together and 
that they drifted into their present relative positions. 

Continental drift was not only a major bone of 
contention for fifty years but even those who accepted 
the idea could not see a way in which the theory was 
of any use in explaining the geology of Earth. Emil 
Argand (1911) was an exception; following Heim 
(1878), he recognized that mountain belts commonly 
show very large amounts of horizontal shortening 
and thrusting and concluded that the Himalayas 
were formed by the collision of peninsular India with 
Asia following the closure of an ocean (Tethys). By 
1926, the idea was available that continents could 
split, drift to open and close oceans and collide 
to form mountains. With the data that came from 
the great post WWII oceanographic explorations, 
and the use of palaeomagnetism, the concept of 
the growth of oceanic crust by sea floor spreading 
(Dietz, 1961; Heezen (1960), and Hess, 1962), and 
the explanation of marine magnetic anomalies (Vine 
and Matthews, 1963) led to the great syntheses by 
Wilson (1965) and Bullard, Everett, and Smith (1965), 
that established the theory of plate tectonics. By the 
end of1968, the theory was tidied up and complete 
(McKenzie and Parker, 1967; Isacks, Oliver, and 
Sykes, 1968; Le Pichon, 1968). An outline of the 
geological “clothes” of plate tectonic was developed 
in the late 1960s and early 1970s for explanations 
of the geology of rifted continental margins, island 
arcs, collision zones, and the diversity of igneous 
and metamorphic rocks (Hamilton, 1969; Dewey 
and Bird, 1970; Atwater, 1970).
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Rapidly, It became clear that plate tectonics is the 
explanation for the tectonic behaviour of Earth for at 
least the last 600 million years , the late Proterozoic 
Ediacaran and the Phanerozoic, an opinion held 
now by most geologists world-wide. It is said that 
one could not get a job in academe prior to about 
1955 in North America if one accepted continental 
drift. The reverse was true after 1965. However, the 
tectonics of Earth prior to 600Ma is exceedingly 
contentious. The principal questions are “when did 
plate tectonics start and, if there was a time when 
plate tectonics was not operating, what was tectonics 
like on a single-plate (stagnant-lid) Earth”? Opinions 
have ranged widely for the time of the beginning of 
plate tectonics from just after the collision of Proto 
Earth with a body called Theia that splashed out the 
Moon, to 0.6 Ga. One of the traditional problems 
of studying the Pre-Cambrian is the lack of fossils 
that can be used to date and correlate strata. Only 
recently has widespread zircon dating permitted 
new insights into the correlation of Pre-Cambrian 
rocks and event timing. It is the purpose of this article 
to discuss, briefly, the problem of Pre-Cambrian 
tectonics and to advance the opinion, based mainly 
upon field observation and petrology, that plate 
tectonics began during the late Palaeo-Proterozoic 
at about 2.0 Ga, as outlined by Burke and Dewey 
(1973). Figure 1 is a table of events and derived 
interpretations upon which subsequent arguments 
rest. 1–8 are the proposed tectonic phases of Earth’s 
evolution. Earth is the only terrestrial planet in the 
solar system with plate tectonics, although Venus, 
with roughly the same size and density of Earth, and 
Mars may have had plate tectonics but they are now 
stagnant lid planets. Some of the icy moons of the 
giant gas planets are tectonically active and may 
have ice plate tectonics. 

Stage 1. Hadean (4.55–4.1). 

Little is known about Earth during the Hadean eon 
from 4.5–4.0 Ga because no rocks of that age remain. 
The only preserved material is an assemblage of up 
to 4.4 Ga detrital zircons from the Archaean Jack 
Hills sandstones of the Yilgarn Province in Western 
Australia whose oxygen isotopes suggest water on 
Earth at that time. 4.1 Ga zircons have carbon that 
may be biogenic. More contentious is whether the 
zircons were derived from continental crust. My 
view, following Grieve (1980) and others is that the 
Hadean was a stagnant lid eon with a mafic proto-

crust generated by the high-temperature dry melting 
of mantle plumes, those of shallow origin being 
generated by constant bolide impacts including 
icy comets that gradually supplied water to infant 
Earth. We may visualize pools of differentiating 
mafic magma possibly with small amounts of silicic 
differentiates from which the zircons may have been 
derived. Plate tectonics, apart from, perhaps the kind 
of small-scale mini-lava lake type seen in Kilauea-
Iki in Hawaii, seems extremely unlikely because 
subduction is a very efficient mechanism for the 
generation of continental crust by the partial melting 
of amphibolite in subduction zones. Continental 
crust is buoyant with a high preservation potential 
and the absence of preserved Hadean continental 
crust suggests that it never existed in more than trivial 
amounts. However, in the absence of preserved 
rocks, much of this is speculation.

Stage 2. Eo-Archaean (4.1–3.6 Ga).

The development of the Eo-Archaean era of the 
Archaean eon was accompanied by the Late Heavy 
Bombardment (LHB) between 4.1 and 3.6 Ga. The 
LHB affected the terrestrial planets and is dated by 
impact melts from Imbrium on the Moon. The LHB 
may have been a result of the scattering of Asteroid 
and Kuiper Belt objects into eccentric orbits by 
disturbances of the orbits of the giant planets. 
Increased speeds of the objects to 10 km/s-1 would 
produce a vast increase in the volumes of impact 
melts to perhaps 100 to 1000 times. From lunar 
counting, the crust would have been impacted by 
some 22,000 craters of greater that 20 km diameter, 
40 of a 1000 km, and several of 5000 km. The LHB 
was an event of both destruction and creation. It 
destroyed the Hadean lithosphere by fragmentation, 
melting, and foundering, and probably created the 
earliest continental crust of tonalite-trondjemite-
granodiorite (TTG) by partial melting of the foundered, 
amphibolitized Hadean mafic crust, to generate 
the Acasta Gneiss of western Canada, the Ancient 
Grey Gneisses of Southern Africa and the Amitsoq 
Gneiss of Greenland. The LHB probably deliverd a 
large percentage of Earth’s water from icy comets, 
which would have aided partial melting during mafic 
crustal foundering. Also, Palaeo-Archaean sediments 
in the Komati River section were water-lain. 
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Stage 3. Palaeo-Archaean (3.6–3.0 Ga).

The Palaeo-Archaean is developed and preserved 
in several ancient cratons, such as the Kaapvaal of 
South Africa and the Pilbara of Western Australia. 
The cratonic lithosphere of the Kaapvaal has a low 
heatflow, and was stabilized by about 3.0 Ga. The 
petrology of the cratonic mantle is given by ultramafic 
cognate xenoliths in Cretaceous kimberlite pipes, 
indicating a non-foliated harzburgite down to about 
160 km overlying foliated lherzolite. with diamonds 
between about 140 and 230 km These cratons have 
a distinctive and unique style made up of roughly 
circular TTG bodies with intervening Greenstone 
Belts (GB). GBs, such as Barberton, have thick 
sequences of volcanics including high-temperature 
magnesian ultramafic lavas (komatiites). The 
komatiites are overlain by cherts and conglomerates 
clearly laid down under water. The structure and 
fabrics clearly indicate keels” of the GBs showing 
deep subsidence between the rising TTGs. The final 
event was the tabular intrusion of post-tectonic 
potassic granite. All this suggests vertical tectonics 
by crustal inversion, the heavy cooler komatiites 
sinking between rising buoyant hotter TTG diapirs. 
The basic structure and arrangement of Palaeo-
Archaean rocks is almost wholly dissimilar from 
those in the Phanerozoic where it is certain that 
plate tectonics was operating. This is not to say 
that there was no horizontal shortening but it was 
probably the result of TTG ballooning. Peridotite 
diamonds of Palaeo-Archaean age have been used 
to argue that the carbon is of surficial biogenic 
origin and, therefore, must have been carried to 
several hundred kilometres by subduction, which, 
in turn, means that some form of plate tectonics 
must have been occurring. However, the carbon 
may be primordial or some form of foundering, 
sinking or sagduction may have been responsible 
rather than subduction ss. 

Stage 4. Neo-Archaean, early Proterozoic 
(3.0–2.1 Ga). 

By the end of the Palaeo-Archaean, the cratonic 
lithosphere was sufficiently thick and stabilized 
to allow rifting (gold-bearing Witwatersrand 
sequence) and rift volcanism (Ventersdorp), and for 
widespread platform basins (Transvaal) to develop 
on continental crust. However, some areas, such 
as the Zimbabwe, Yilgarn, and Superior Provinces, 

were still mobile with GB/TTG pluton tectonics but 
with a more linear regional pattern. This pattern 
has been ascribed to multiple accreting primitive 
oceanic volcanic arcs above subduction zones but 
this seems unlikely for the following reasons. First, 
older sialic basement occurs beneath the volcanic 
sequences; for the basement not to be autochthonous 
with respect to the volcanic sequences, it would 
have to lie below Province-wide flat-lying thrusts. 
The Belingwe Belt in the Zimbabwe Craton is the 
oldest of three superposed sequences of komatiites, 
basalts , and sediments. The Belingwe is a north-
trending open syncline resting unconformably 
upon the Sebakwian basement and probably 
represents an early stage of crustal inversion. Later 
stages of inversion can be seen as a spectrum in 
the Zimbabwe Craton, yielding, in the Bulawayo 
GB, a pattern of advanced inversion closely similar 
to the dome and basin structure of the Barberton 
Mountain Land. The last GB system is the Birrimian 
in the West African Craton, which marks the “last 
gasp” of stagnant-lid Earth. 

Towards the end of Stage 4, there was a substantial 
outbreak on mafic magmatism, such as the Great 
Dyke, the Bushveld, and the Nipissing Diabase, 
which may be an intense pluming event that led 
to fragmentation of the thickening stagnant lid 
lithosphere leading, in turn, to the beginning of 
plate tectonics. Stage 4 was also marked by rapid 
increase in potash/soda ratio in silicic igneous 
rocks from and a decrease in MgO in mafic and 
ultramafic igneous rocks from about 3.0 to 2.1 
Ga. This suggests, respectively, a rapid growth of 
continental crust and a temperature decrease in the 
mantle source.

Stage 5, Late Palaeo-Proterozoic (2.1–
1.7 Ga).

Continental plate boundary zones, although they 
can be wide and diffuse, as between India and 
Central Asia across the Himalayas, Tibet, and the 
Tienshan, are generally relatively narrow in the 
principal deformed and metamorphosed zone and 
may occur for thousands of kilometres at continental 
margins (Andes) or where continents have collided 
(Appalachian-Caledonian Belt). No such belts occur 
before Stage 5, before which tectonic patterns are 
blobby in Stage 3 and pervasively and crudely 
lineated in Stage 4. During Stage 5, linear deformed 
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belts occur in all continents and are likely the 
collision zones between the adjacent cratons. If 
so, this suggests earlier oceanic areas between the 
cratons and probably earlier phases of continental 
rifting. In Australia, the Capricorn Belt, some 
1,600 km long, lies between the Archaean Pilbara 
and Yilgarn Cratons and was deformed during the 
Ophthalmia (212–2.1Ga) and Capricorn ss (1.8 
Ga) orogenic events. In Canada, the Trans-Hudson 
Orogen continues through the Churchill Belt and the 
Cape Smith Fold belt to the 2.17–1.87 Ga Labrador 
Trough, defining the northwestern and northeastern 
margin of the Neo-Archaean Superior Province, and 
is cut off by the Grenville Province. The Labrador 
Trough has the typical positive/negative gravity 
anomaly pair typical of Phanerozoic orogens. The 
Wopmay Orogen, which separates the Archaean 
Great Slave Province from the Hottah Terrane, 
exhibits, very clearly, the features characteristic 
of Phanerozoic belts formed by collision Hoffman 
and Bowring (1984). A continental shelf sequence 
developed on the western edge of the Great Slave 
Craton from 1.97–1.89 Ga and an east-facing arc 
volcanic sequence formed on the eastern margin 
of the Hottah Terrane from 1.936–1.89 Ga. The 
two collided at 1.882 Ga to develop the Wopmay 
Orogen. The Cheyenne, Yavapai, and Mazatzal Belts 
formed between 1.78 and 1600 Ga. The 1.96 Ga 
Jormua Ophiolite Complex in the Sveccofenian of 
Finland is the oldest convincing ophiolite complex 
ss, indicating the presence of oceanic lithosphere .

It seems likely that there was an overlap between 
stagnant lid tectonics and the development of plate 
tectonics because the period from about 2.4–2.1 Ga 
has both the characteristics of some form of plate 
tectonics and stagnant lid accompanied by a great 
burst of mafic magmatism. Burke and Dewey (1973), 
similarly, argued from a wide range of tectonic, 
structural, stratigraphical, sedimentary, igneous, and 
metamorphic data, for a Transitional Phase from what 
they termed the Permobile Regime to Plate Tectonics 
from 2.7–2.0 Ga and that plate tectonics began at 
about 2.0 Ga.

Stage 6. Upper Palaeo-Proterozoic  
(1.7–1.3 Ga).

Although only 0.4 Ga long, this is part of a phase 
of Earth evolution that has been called the boring 
billion (1.85–0.85) for its seeming environmental 
stasis. Stage 6 (1.6–1.4) is a phase during which there 
was a great deal of potassic magmatism in localized 
belts with common syenites, such as the Ketilidian 
of south Greenland and the Rhinns of Islay. Whether 
this was a switch back to a stagnant planet or, more 
likely, a period of a supercontinent (Columbia or 
Nuna) predecessor of Rodinia is not clear.

Stage 7. Meso-Proterozoic to Ediacaran 
(1.3–0.6 Ga). 

As during Stage 5 and, possibly, Phase 6, some 
form of plate tectonics was occuring during Stage 
7. Collisional orogeny generated the Grenville and 
Namaqua-Natal orogenic belts, rifted margins are 
common, a lawsonite blueschist (subduction zone) 
occurs in Anglesey, and calc-alkaline arc complexes 
are common. Ophiolite complexes ss and sl are 
mostly between 0.9 and 0.7 Ga, the best developed 
of which is the 0.74 Ga Ghadir Complex in Egypt. 
Ophiolites indicate both sea floor spreading, and 
plate obduction and, therefore subduction.

Stage 7. Late Ediacaran and Phanerozoic. 
(0.6–0 Ga).

During this stage, all the geological indicators of plate 
tectonics are developed giving complete confidence 
that plate tectonics was happening in its present 
form. Of great importance is the existence of very 
long strike-ship faults with hundreds of kilometres of 
offset, such as the Alpine Fault in New Zealand, the 
San Andreas Fault in California, the Cabot Fault in the 
Maritime Provinces of Canada, and the Great Glen 
Fault in Scotland, with observed or reconstructed 
slip-rates of up to 5cma-1. the same order as plate 
relative slip-rates. 
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Conclusions

The principal conclusion drawn here is that some 
form of lateral mobilism began between 2.3–2.0 
Ga. During the early stages, the “plates” may not 
have been torsionally rigid as demanded for plate 
tectonics ss but there is no evidence that they were 
not. If the most reliable palaeomagnetic data is used, 
there must have been relative continental motion, 
from about 1.8 Ga but relative motion is permitted 
back to 2.7 Ga if less reliable data is included 
(Evans and Pisarevski, 2008). Ophiolite complexes 
are common back to 0.74 Ga and the oldest clear 
example is at 1.96 Ga. Blueschists are recorded 
only back to 0.6 Ga but this may be the result of a 
hotter earlier Earth in which subduction zones were 
warmer. Rifted continental margins are clear back 
to 1.88 Ga and linear orogenic belts to 2.0 Ga but 
clear intra-continental transcurrent/transform faults 
are not evident in the Pre-Cambrian. All this suggests 
that there has been a secular evolution in tectonic 
style and geological corollaries of plate tectonics 
since 2.1 Ga with the faint possibility that the Earth 
returned, briefly, to stagnant mode from 1.7–1.3 
Ga. Stage 7 is clearly modern plate tectonics where 
the Wilson Cycle of opening and closing oceans 
has dominated Earth behaviour. Plate tectonics is a 
very efficient method of heat loss principally by the 
growth and cooling of oceanic lithosphere but a pre-
2.1 Ga stagnant lid means that mantle pluming was 
the dominant mode.

The beginning of clearly modern plate tectonics in 
the Ediacaran follows and coincides with extensive 
glaciations including snowball earth , and with the 
appearance of metazoan life. It is not unreasonable 
to suggest that there may have been a causal 
relationship. Another major event in Earth history 
was the Great Oxidation Event (2.45–2.3 Ga) when 
atmospheric oxygen levels rose, with the evolution 
of aerobic cyanobacteria, and Earth changed from a 
methane-dominated to an oxygen-rich atmosphere, 
that extinguished the anaerobes. Oxygen and 
methane produced water and carbon dioxide, 
leading to global cooling and the long snowball Earth 
Huronian glaciation from 2.4–2.2 Ga. Surface iron 
was oxidised to yield a red “rusty” planet contrasting 
with a grey Archaean Earth. 

Lastly, struggling to record and interpret Earth data, 
it is easy for geologists to forget the critical role that 

solar system evolution has played, while living on 
a Goldilocks planet in near circular orbit with no 
extremes of temperature and the gas giant planets 
conveniently sweeping up dangerous debris.

Impacts of bolides from the Asteroid Belt and comets 
from the Kuiper Belt by orbital perturbation and 
gravitational tugs are common visitors to the inner 
solar system. Impact with Earth has ranged from small 
meteorites to very large bolides that have had a very 
profound effect, including major crustal excavation, 
such as the 2.0 Ga Vredefort structure in South Africa 
to the 0.065 Ga Chicxolub crater in Yucatan that 
contributed to the demise of the dinosaurs, to small 
recent impact craters such as the Beringer Crater 
in Arizona. The environmental results of impact 
may be atmospheric dusting and climate cooling, 
catastrophic surface sheet heating up to 4,000°C, 
and global and regional extinctions. Solar coronal 
mass ejections and mega-flares can transmit from 
1020 to 1025 mega-joules of energy, whose effects on 
life may be significant. The delivery of water to Earth 
by icy comets may have been the principal source of 
water, probably much of which came during the LHB 
after a relatively dry Hadean. The LHB probably had 
a major role in the fragmentation and foundering of 
the Hadean mafic lithosphere, and the development 
of the earliest continental crust. The slowing of Earth 
rotation is reflected in seasonal event timing, and 
the recession of the Moon means that tidal heights 
have decreased with presumed sedimentological 
effects. Comparative planetology, orbital dynamics, 
the history of the Solar System, the origin and 
distribution of the elements, and cosmology are 
so important for understanding Earth history that 
they should be an integral part of the Earth Science 
curriculum. 
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My title for the lecture is ‘From typewriters to Twitter’. I could have been more negative and had a title, ‘Are 
newspapers finished?.’ Many people say they are, but that would be disingenuous to the industry in which I served. 
So, to coin a phrase, I think there’s life in the old dog yet, just a different life from the one it has previously had.

How many of you buy a newspaper today? Looking 
across the hall I see a forest of hands, however, if I asked 
the same question to a group of students, dare I say who 
are younger, how many do you think would say they 
bought a newspaper? 

The answer is none…so where does that leave the 
newspaper industry?

The next question I tend to ask is how many of you 
consume news online? In my class the number would 
be probably half with the rest of them saying, not online 
but through social media such as Twitter, Facebook, 
Instagram, which really is online. 

Indeed, many students think these organisations provide 
the news, they think Twitter is like the BBC, providing a 
free service. The truth is, and this sounds harsh, Twitter is a 
parasite, making money on the work of other businesses.

So, this (see picture) is as it used to be, people would buy 
the newspapers and read the stories given to them by 
editors like me. The reader had little choice, news only 
became news when it appeared in a paper or on the 
radio. But the world has changed…this is how…

Decisions on news are no longer being made by editors. 
We, the reading public are the editors, we are deciding 
what we like and where we read it, whether that is on 
social media or directly from a news website. 

Rather than an editor deciding what the big story may 
be, what we read online is being constantly monitored 
and if the readers like a certain story, even if the editor 
doesn’t, that story will be developed and content added.

Why? That’s simple. The new media groups of the 21st 

century are greedy for audience. So if a story is getting 
the audience, they will add to this content to ensure 
readers stay on the site for as long as possible.

The benefit of this? Getting a large audience and keeping 
them on the site as long as possible are two great selling 
points to would-be advertisers.

News is changing and even the definition of what is news 
is changing. Stories covered now are different from the 
stories covered for many years by newspapers because 
the media is being dictated to by the public who are 
deciding what is news and they have a different view 
than that of old. 

Editors used to serve up a diet of court, council and 
crime stories. However, because the online audience 
can be monitored so closely, it is clear that many people 
were/are just not interested in certain stories.

What I know is that many stories covered by a former 
health correspondent of mine simply weren’t being read, 
despite their importance.

However, this doesn’t mean that health stories should 
not be covered, it is just picking the right ones, such 
as a threat of Scarlet fever which has a massive online 
audience and social media reaction.

FROM TYPEWRITER TO TWITTER,  
THE CHANGING FACE OF NEWS

Mr Richard Bowyer
Senior Lecturer in Journalism, University of Derby

Lecture delivered on 5th February 2018

Sponsored by Leicester Mercury
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The problem with this is often important stories which 
genuinely affect our lives but are dry or difficult to 
understand are ignored because they do not get the 
required audience.

The important threat is holding authority to account for 
stories which are just not being done; this is a concern.

Similarly, when Greggs bakery announced it was to 
opening a drive-thru restaurant in Manchester the 
audience was massive. However, there was much 
criticism when other websites told the story that they 
wouldn’t be getting a Greggs drive-thru.

Many journalists said a story saying it wasn’t happening 
in their city or town was a non-story. While you can 
appreciate this view, you also have to realise the way the 
audience thinks.

Having read the Greggs story, thousands of people asked 
Google if a Greggs drive-thru would open near them, a 
fair question and thus a good reason to run the so-called 
none story, don’t you think?

The other great change is that news from, let’s say 
Coalville, where I started my career, can hit the other 
side of the world in seconds and raises the question of 
what is local?

In the days before the internet, local was your street or 
town. These days people and businesses across the world 
are connected so quickly and easily that local could 
be thousands of miles away because what happens in 
say Birmingham or Norwich could have affect halfway 
across the world. Similarly, what happens in Washington 
DC or Barcelona has an impact on our lives. So writing 
a story about a Spanish bank which has branches in the 
UK has become a local story.

This is a far cry from where I used to work at The Sentinel, 
Stoke-on-Trent. The old Sentinel building in Hanley had 
pigeon lofts where people used to send messages…
we still have a bird that sends out the news, it is called 
Twitter, and instead of waiting days for the news to reach 
a newspaper, it takes a second to go online.

So, let’s take a step back in time and look at the newspaper 
industry and its decline. At its peak in 1951, the defunct 
News of the World sold 8.4m copies a week. At the time, 
one copy per six people in the country (50.2m). When it 
closed in 2011 it sold 2.3m, or about one in 23 people.

It was still the biggest Sunday newspaper in the country 
though and it closed due to the hacking scandal…

but many people thought Rupert Murdoch saw an 
opportunity for cost-cutting, due to falling incomes. 
More on that later. The News of the World was not on its 
own when it comes to decline, look at the figures from 
my old newspaper The Sentinel.

In 1982 it sold 112,000 copies a night, latest figures show 
that it sells 25,000. Then there’s my own research. I have 
looked at the decline in sales of 10 regional newspapers 
for the last decade and on average they lost more than 
60 per cent of their sales, yes, 60 per cent. So, for those 
who are in business, think about what would happen if 
two thirds of your business was taken away?

I worked for Northcliffe Newspapers which owned 
about 100 regional titles, part of the Daily Mail group. 
Before 2007 regional newspaper industry was seen as 
the jewel in the crown of the empire, making profits of 
£96m. But, almost overnight, a lot of it went for good, 
from £96m to £17m…what happened?

The main thing is that revenue collapsed, mainly classified 
revenue, described by Rupert Murdoch as the ‘Rivers of 
Gold’, but they simply dried up and disappeared going 
online for free.

The first time I realised things were in decline was when 
consultants Deloitte’s walked through my office door 
and started asking me how long it took to write a story 
and where did all the stories come from?

The outcome was that newspapers had to start cutting 
costs. Remember, newspapers were a booming industry 
which, even in the 1980s as newspaper sales slipped, 
made more money than ever and suddenly, it collapsed.

This led to huge job losses. In 2007 The Sentinel 
employed 139 journalists. Today this sits at fewer than 
40. This loss has been replicated all over the country.

It was not just the classified advertising money that 
disappeared but also display advertising like motors 
and property. Have you noticed how thin the property 
supplements in newspapers are now compared with 
the ‘kill the cat’ supplements of old?’ Where did the 
money move to you may ask? It went to organisations 
like RightMove or the numerous car and job websites 
that are out there.

At one time if you wanted to advertise there were few 
options, newspapers, radio and TV. Not many firms could 
afford TV, some felt radio wasn’t for them, so newspapers 
were generally the main place for advertising and, for 
long periods of history, the only place.
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So here is a snapshot of where the cuts were made when 
I was working in Stoke. Similar cuts were made across 
the whole of the industry. The printing press shut with 
the loss of 90 jobs; editions of the paper were reduced 
from seven a day to one; we moved to overnight printing 
in Wales and Birmingham; closed the distribution 
arm of the newspaper and went to using a wholesaler 
instead; reduced the size of the printed page; reduced 
the number of pages in the paper; reduced editorial staff 
numbers from 139 in 2007 to 43 in 2014; cut advertising 
staff and centralised functions. 

So, is it all doom and gloom for the newspaper industry I 
love? Admittedly, it has looked bleak. Newspapers are on 
the ropes. They may be down but not out yet. Newspapers 
were an old industry. Just look at what has happened to 
the car industry, engineering or housebuilding. All these 
industries have changed dramatically over the years; 
it was time for the newspapers to do that as well. The 
whole process of publishing a newspaper was costly and 
remains costly, is time consuming and old fashioned. 
Something needed to be done to bring the business into 
the 21st century. 

But there is a dilemma. The industry still makes most of 
its money from print. It is true that the balance is shifting 
to more online revenue, but it’s slow. The real problem is 
that whatever online money is made, it will never make 
up for the shortfall in print revenue or match the revenue 
of the printing industries glory days due to the fierce, and 
some say, unfair competition from firms like Facebook 
and Twitter, which compete with the print industry for 
online advertising. So, where does the industry go?

The fight that is and continues to go on is to remould 
the industry. Traditionalists fought long and hard about 
keeping online at bay. In the 1990s, newspaper editors 
actively worked against the young upstarts who tried to 
get us all to go online. They feared that the web would 
kill the newspaper, I guess, to a certain extent they are 
right, it has taken the audience away, but newspapers 
are still fighting. The future is about creating a new 
industry. While newspaper sales are down, look at the 
online figures for my old newspaper, remember it sold 
more than 100,000 newspapers in the 80s and is down 
to 25,000, but the online and social media figures look 
good, with online unique users: 94,000 a day; Facebook 
likes, 94,000 a month; Twitter followers, 68,000. There 
is a large interested audience out there, they are just 
finding their news in different ways rather than nipping 
to the newsagents or having their paper delivered. 

As I have said, the reader has become the editor, this 
was caused by the growth of search engines and has 
led to the unbundling of news. As an editor, I would 
bundle the news up and give you a selection of news. 
You probably only read a proportion of it, some people 
only read 10 per cent of the stories. What the web and 
social media give you is the chance to select the news 
you want without having to buy 50 stories you are not 
interested in. The audience is now selecting its news, 
but better than that, the newspaper staff can monitor in 
detail what you like and give you more. So the business 
is out there, it’s just different. Traditional revenue streams 
like classified, property and motors have gone, so the 
search is on to provide a different way to finance the 
business. This could be writing copy around stories that 
are doing well and selling advertising around this or the 
sponsorship of pages or new categories we may not have 
heard of yet.

So, where does that leave journalists and journalism? 
When I started as a junior or cub reporter in in 1983 life 
was simple, my only job was to write. By the way, this is 
me test driving a Sinclair C5 in the middle of Coalville. 
I worked for the Coalville and Ashby Times. I went to 
a story on a Monday but no-one saw it until print day, 
Thursday. It wasn’t news until it was printed, four days 
after I found out about the story.

So I had one job. Today’s journalists are multi-skilled 
storytellers; they write for print and online; create and 
edit videos, graphs, take photos; write headlines for print 
and SEO headlines for online; they do content analysis; 
audience development; computer programming; 
scraping/aggregating content; video; audio; podcasts; 
photography; blogging; vlogging; social media. They 
are multi-skilled geniuses, who have the chance to tell 
stories in so many different engaging ways, remember all 
I did was type a story…
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I think there is a bright future for newspaper journalism 
and journalists. It has looked gloomy but the point is that 
after 10 years the revolution of throwing off the shackles 
of a 20th business using 19th century working practices 
are bearing fruit. I guess we have had the pain, now it’s 
the gain. 

Despite this explosion in skills, do we have a poorer or 
a better regional press? Why for example does the BBC 
have to pay more than £70m of taxpayers’ money over 
nine years to provide local democracy reporters to cover 
court and council for the regional press? The answer is 
that these sorts of stories are not covered to the extent 
that they used to be by newspapers. Why? Well, as I 
said earlier, a lot of these bread and butter stories from 
district, borough or parish councils simply don’t get an 
audience online. Is anyone really interested? A friend of 
mine covered health authority committee meetings for 
30 years. He retired. Does anyone now act as the Fourth 
Estate in that arena, the answer is not to the extent that he 
did. Another one of my colleagues covered Magistrates’ 
courts for 50 years— and then made redundant. Does 
anyone cover those court cases? Not to the same extent? 
So does it matter that we are not holding authority to 
account in the way we used to? Is the future bright for us, 
the readers? Never has there been a time when we can 
influence the news so much. As I mentioned earlier, we 
decide, as editors, what we want to read and the press 
follows us…is that good or bad? 

What it does mean is that news is different. The issue 
with covering councils and health authority meetings 
is that many of the readers are not interested in all of 
the stories, just the stories they think touch their lives. 
With fewer journalists why cover these stories and write 
something which the readers are not interested in? It is 
the equivalent of Tesco’s trying to sell something nobody 
wants – why would you do that? 

Just think that perhaps, just perhaps, the news agenda 
I used to work to and a lot of journalists still want to 
work to is finally out of date and the newspapers weren’t 
giving the readers what they wanted. With the amazing 
analytics now available, the newspapers are now serving 
the people what they want, but that might not be good 
for democracy or holding authority to account, but does 
the average reader care?

Should we give the people what they want regardless 
and forget about the Fourth Estate role journalists hold so 
dear? Remember, a newspaper is a commodity and we 
have to ensure someone buys or reads it. We all wanted 

to be an editor at one time to run our local newspaper, 
now effectively we can do that. So what sort of future is 
there for journalists and journalism?

For my students the answer is a diverse future. We are 
teaching them brilliant skills. News is happening not 
hour by hour, but second by second. The jobs they go 
into may not be the traditional kind because everyone is 
now a publisher, from a charity, to a multi-billion pound 
corporation. Why at Derby did we create a football 
journalism degree? It is because that football clubs now 
believe they are their own publishers. Some Premier 
League football clubs have up to 70 journalists working 
for them. They feel that they no longer need the local 
press to tell their stories. 

There’s too much news out there, and you may often 
wonder what is true and who you can believe. This is 
why I think the readers’ love affair with the regional press 
will carry on and perhaps like the return to the trusted 
vinyl record, people may decide that print is best. Why 
you may ask? My reasoning is that it’s a matter of trust 
and in this world of fake or unsubstantiated reports, there 
will be a movement to find the most trusted of sources. 

With news coming in second by second from across 
the world, who is going to make sense of it? Who can 
we trust to verify stories, to make sense of the world? 
My answer is the local press. The trusted source of news 
we have had for more than a hundred years, like the 
Leicester Mercury, which has been a trusted source of 
news since 1874. Will it be here in 2074? I hope so, and 
I firmly hope with the right investment in journalists and 
the ability to check a story out, the world will return to 
their local source of news to ensure they find out the 
truth. Will it still be in print? I doubt it. 

Yes, the news agenda is different, yes, the way it comes to 
us is different, there are fewer journalists, but just maybe 
they are better? Let me assure you, the good old days of 
the press didn’t necessarily mean it was great, I think our 
judgement is often clouded by sentiment.

News is faster, we tell the story in many different ways, 
we have great technologies to find news. If media 
organisations can harness these great innovations, if they 
can find a way of making more money from online, there 
is potential to have a new era of brilliant journalism. We 
need journalism and journalists, because who else will 
be the guardians of our society and a fourth pillar of our 
democracy, holding authority to account.
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A wise woman teaching a group of us how to be better lecturers placed a firm hand across my solar plexus. 
“Breathe” she smiled “Breath from here. Communication is all about breathing”.

As your stale and oxygen-depleted blood flows towards the vena cava superhighway it draws metabolic waste 
from all the tissues in your body. Into and through your right heart to your lungs at 100,000 beats per day the 
volatile by-products of your body’s biochemistry are exchanged into your breath, and 30,000 times a day you 
exhale a complicated signature that communicates your body’s metabolic processes.

To test the premise that exhaled breath offers a way to 
faster and cheaper medical tests a substantial research 
effort has established and developed the science and 
technology of breath analysis. This article reflects 
on breath-based research with examples drawn 
from recent and current studies involving casualties 
trapped in collapsed buildings, stress detection and 
mass-casualty triage. It draws lessons from these early 
studies that highlight the underlying complexity and 
difficulty of translating breath research into every day 
clinical activity. Finally, breath space concludes by 
describing the next phase of research with on-going 
clinical studies being run in partnership between 
Leicester and Loughborough Universities.

Introduction

The study of breath and its relationship to health, well-
being and disease was first reported in ancient Greece. 
However, the modern epoch for breath analysis starts 
in 1971 with a paper published by Linus Pauling et al 
reporting on the “Quantitative Analysis of Urine Vapor 
and Breath by Gas Liquid Partition Chromatography” 
[1]. In this study the researchers were interested in 
the way volatile organic compounds change within 
the body as a result of changes in diet and their 
findings were necessarily limited by the fidelity of 
trace analysis that could be undertaken in 1971. 
Advances in instrumentation over the following 
two decades led to significantly more sophisticated 
studies with accompanying claims about “Breath 
Tests in Medicine” [2]. Since then research into health 
monitoring has grown well-beyond helicobacter 

pylori infection detection [3] and exhaled nitric 
oxide for lung inflammation [4], and the text book by 
Amman and Smith is an excellent introduction to the 
theory and practice of breath research [5]. 

Variability

Figure 1. A simplified schematic diagram of the circulatory 
system. VOC generated within the body arrive via the blood 

stream into the alveoli and hence into exhaled breath. 
Changes in metabolism/biochemistry that affect VOC 

abundance and production may be detected through the 
analysis of exhaled breath.
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Figure 1 is a highly simplified diagram of the human 
circulatory system and highlights how arterial blood 
diffuses through the body’s tissues to return via the vena 
cava through the right heart and into the lungs. Volatile 
compounds present within the tissues pass rapidly into 
the gas exchange region of the lung from where they 
are exhaled. The breath analysis proposition is that 
changes in tissue metabolism will change the profile 
of volatile organic compounds (VOC) in the breath, 
and by monitoring the VOC profile it is possible to 
non-invasively monitor metabolism at the cell, tissue 
and organ level.

A Gadanken experiment that considers the variability 
of a VOC metabolite reveals quickly the hurdle of 
variability when it comes to monitoring human 
breath. If it were possible to monitor, continuously, 
a volatile metabolite over the course of a month the 
diurnal cycle of that compound would become rapidly 
apparent. Over the course of the year the endocrine 
and seasonal cycles would reveal themselves. 
Overlaid onto this systemic variability our imaginary 
experiment would also detect fluctuations from diet 
and environmental inputs. This picture of variability 
also needs genetic, ageing, gender and an individual’s 
microbiome to fill in the finer detail. In a clinical setting, 
VOC profile changes due to medicine and disease 
become the target for investigation. Even with state-
of-the-art instrumentation the analytical challenge is 
significant for the methods that are to be developed 
will need a precision that enables small differences 
in VOC concentration to be reliably identified. These 
small differences are enmeshed in complicated data 
structures where signals from different compounds 
often overlap, and have large differences in their 
relative intensities see Figure 2. The challenge for 
breath analysis is also expanded in that mechanisms 
underlying the formation of VOC within the human 
body and subsequent catabolism are for the most part 
not properly defined. It is useful to retain a healthy 
scepticism about claims made about breath analysis. 
Indeed Risby and Spacek, noted for their authoritative 
leadership in this field, stated recently [6]: 

““ ... clinical breath analysis remains in its infancy 
...” and “... only dynamic multidisciplinary teams, 
consisting of device makers, breath analysis experts and 
clinical researchers and clinicians (including statistical 
support) … can anticipate breakthrough success …”.

Breath research at Loughborough University has been 
built around such teams and this overview will present 

research on: the detection of trapped casualties in 
collapsed buildings; observation of the effect of stress 
on VOC breath profiles; and preliminary work on the 
use of breath analysis for mass casualty triage.

The trapped human experiment [7] 

A casualty trapped in the debris of a collapsed building 
must have an air supply to survive. A survivor therefore 
will have a flow of air to and from them, and a detector 
in the right place will detect the VOC from the casualty 
entrained in the plume exhaust as it leaves the debris; 
albeit the VOC will be at trace concentrations. The 
trapped human experiment was devised to test the 
“signs-of-life” proposition by reproducibly simulating 
a trapped human in a collapsed building and studying 
the development of the plume of volatile metabolites 
as it passed through the building debris.

Figure 2. An example of breath data obtained by gas 
chromatography mass spectrometry. It shows the complexity of 
the analytical task. This data is used to identify the molecular 

species present in the breath sample and statistical models are 
used to isolate relationships between metabolic derangement 

and changes in VOC profiles; abundance and character. 

The trapped human experiment simulated a void 
5 m below the surface of the collapsed structure. 
Metabolites released from the participants passed 
through a column of building debris fitted with 
sensors and gas-sampling systems that enabled 
changes in chemical composition of the air flowing 
through the void to be monitored on-line with gas 
chromatography-ion mobility spectrometry, and 
ion mobility spectrometry. Further samples were 
taken for analysis off-line by thermal desorption-gas 
chromatography-mass spectrometry, see Figure 3.
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Safety was essential to the conduct of this experiment 
with 20 researchers from 4 nations working with 10 
participants on 11 studies; 10 were 6 hr studies and 
1 was a 24 hr study. Continuous monitoring of the 
participant’s vital signs by two researchers assured their 
safety and welfare; the participant’s consent to remain 
in the Void-Simulator was reaffirmed every 30 min.

To date, analysis of the data from these studies has 
identified 12 volatile metabolites with potential for 
signs-of-life detection [8]. These compounds may 
be detected at low concentrations with portable 
instruments and are not normally present in building 
debris. 

Figure 3. The Trapped Human Experiment in progress 
showing: A, a researcher monitoring the participant within the 

void simulator; B, the Debris-Column loaded with cassettes 
of building materials that simulate the layers of debris above 
the void where the casualty is trapped; C, monitoring and 

sampling equipment analysing the air from the Void-Simulator 
as it flows through the Debris-Column; D, the Void-Simulator 

with a participant lying inside for 6 hr (the void simulator 
was also connected to sampling and monitoring systems 
that enabled the volatile metabolites entering the Debris-

Column to be characterised),note the participant was able 
to free themselves at any time by pushing upwards on the 

white panel; E: life support and participant welfare where the 
participants vital signs were continuously monitored; and F a 
researcher building a set of building material cassettes to be 

loaded into a Debris-Column for the next experiment. 

An unexpected observation was that the participants’ 
volatile profiles changed when they were asleep, and 
as they woke-up their profile reverted back to the 
wakeful pattern. This raises questions.

• When is the best time to sample breath for 
metabolic and research studies?

• What information might be revealed though the 
contrast of sleep and wakeful breath?

• Will different diagnostic/metabolic signals in 
exhaled breath manifest themselves at different 
times in the diurnal pattern?

Risby’s and Spacek’s view that we are at the very early 
stages of breath research appears to be supported 
strongly by this study [6]

Stress and breath and skin [9]

Our everyday lived-experience informs us that stress 
makes everyone “hot and bothered”; our heart-
rate increases, as does our blood-pressure and we 
sweat more. Many of us have experienced the stress 
of attending a clinic, and we acknowledge that 
experiencing stress when we visit our doctor is not 
unusual. This means that a study looking for disease 
markers in breath needs to take into account the 
possible effect of stress in the composition of the VOC 
profile in exhaled breath. A study to test the proposition 
that stress changes the chemical composition of 
breath used a psychological technique to invoke 
a reproducible stress response in young adults. The 
Paced Auditory Serial Addition Test (PASAT) causes 
measurable and reproducible stress responses and 
enables stress affects to be induced, ethically, and in 
a controlled way. 10 male and 12 female participants 
undertook a double cross-over randomised study with 
two experimental interventions. One intervention was 
listening to relaxing classical music, and the other 
was a PASAT stress test. Participants’ breath samples 
from each intervention were analysed by thermal 
desorption-gas chromatography-mass spectrometry. 
Two compounds were observed to increase as a 
result of stress, indol and 2-methylpentadecane. 
Indol is associated with many processes within 
the body and there is insufficient evidence to 
confidently explain why it should increase in the 
breath of a stressed individual. (Consider that indol 
is produced by bacteria in the gut, and increased 
blood flow to the gut could be the reason for elevated 
concentrations in breath a mechanistic source for its 
concentration rising. Indol is also strongly associated 
with serotonin, and serotonin is released as part of 
the stress response.) 2-methylpentadecane has been 
associated previously with reactive oxygen stress 
and inflammatory processes, In contrast the exhaled 
breath concentration of 3-hexan-1-ol was observed to 
decrease significantly following a stress intervention 
and as with the two up regulated compounds the 
underlying cause for this have yet to be described. 
Further studies will be needed before any attempt 
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at rationalising these observed changes in exhaled 
breath concentrations should be attempted.

Figure 4 shows the changes relative to the musical 
control state fro these three compounds and these 
observations highlight an important approach held 
by many breath research practitioners. Current 
approaches are based on identifying groups of 
chemically disparate compounds, termed panels, 
which change in response to an intervention, or 
disease, for it is though that this is more likely to 
provide a useful response than monitoring changes in 
the abundance of a single compound.

Figure 4. Showing examples of changes in a participant’s 
relative exhaled breath concentrations (IR) fro a panel of 

three VOC observed to be affected by a PASAT intervention. 
Dotted lines indicate PASAT response and solid lines neutral 

calming music response. Each of the compounds was 
separated by gas chromatography and detected at different 
times denoted by retention index units (RIU). From left to 
right: indol, 2-methylpentadecane and 3-ethyl-hexan-1-ol.

Skin volatiles were also monitored in the PASAT study 
and it was found that complementary panels of skin 
VOC changed in response to stress [10]. The outcome 
of these two studies was that detectable changes in 
the VOC profiles of breath and skin were observed 
in response to a stress intervention. Future studies 
should not include these compounds as markers 
unless they are well defined as part of a larger panel 
of compounds. Further research is needed to define 
the mechanism underlying these changes, and these 
observations raises questions such as;

• Is there a utility in monitoring skin volatiles instead 
of breath?

• Are there times when combining skin and breath 
measurements will be helpful?

• Are there different mechanisms at work that 
cause changes in skin and breath volatiles or 

are the observed changes related to a common 
mechanism?

Mass casualty triage

In 1995 the Japanese death-cult Aum Sinrikyo launched 
a coordinated attack on five trains during the Tokyo 
rush hour by releasing 4½ kg of the chemical weapon 
Sarin; a nerve agent. There were 5500 casualties, many 
first-responders were injured. Since this time chemical 
weapon use has been normalised, horrifyingly so, 
starting with their use by Iraqi government forces and 
more recently through the actions of D’ash and Syrian 
government forces in Syria and parts of Iraq. The 
European Union funded Horizon 2020 project TOXI-
triage involves 19 partners across 7 nations and is, 
amongst other activities, developing breath analysis 
as a candidate technology for screening large numbers 
of casualties with potential exposure to chemical, 
biological, radiological and nuclear (CBRN) agents; in 
the Aum Sinrikyo outrage 4500 casualties were found 
not to have been exposed to Sarin. CBRN injuries 
are often not immediately apparent, and some of the 
injuries develop over time. This places a large burden 
on any health services seeking to respond effectively 
to the aftermath of a suspected CBRN incident. Indeed 
it is likely that the denial of normal access to health 
services during the aftermath of a CBRN outrage will 
have a significant contribution to the lethality of event.

TOXI-triage [11] is also seeking to address every-day 
crises as well. It is looking at pesticide poisoning 
where millions of cases a year from the intentional 
ingestion of pesticide formulations result in hundreds 
and thousands of deaths [12]. Pesticide poisoning is 
the largest cause of death among young women in 
parts of Southeast Asia, and this fact is a powerful 
motivation for the research and researchers of TOXI-
triage.

Research with Edinburgh University is studying 
changes in breath associated with deep-body radiation 
burns that are received as part of radiotherapy 
treatment. Research in Oslo is studying the effects of 
toxic alcohol ingestion on breath profiles along with 
the confounding signals associated with recreational 
drinking of ethanol. Peradeniya University Hospital 
Sri Lanka is working with participants recovering from 
pesticide poisoning and is seeking to determine if 
there are longer term changes in breath profiles that 
might be useful as part of the evidential base.
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This research is still underway however initial 
results are encouraging. A panel of VOC associated 
with radiation burns has been defined and this is 
being transferred onto instruments intended for use 
in the Spartan operational conditions of a forward 
operational clinic. This developmental activity is 
supported strongly by the alcohol toxicity research at 
Oslo that is providing proof-of-concept operational 
data for the use of a breath sampling and analysis 
in accident and emergency settings. Oslo’s team are 
also providing a panel of ethanol associated VOC 
metabolites that go beyond the ethanol oxidation 
pathway (ethanol to acetaldehyde to acetic acid). 
The operational concepts for using breath analysis for 
mass casualty triage are to be tested as part of large 
field technical exercises in Greece and Finland and 
the outcomes from the clinical and field studies will 
inform the next generation of breath analyser for use 
in care-settings.

Concluding remarks

This overview has addressed early research focused on 
the use of breath analysis in the context of emergency 
medicine. Here metabolic derangement is acute and 
profound and changes in the VOC profile in breath are 
relatively straightforward to identify . Such studies are 
relatively simple compared to the challenge associated 
with introducing breath-monitoring to normal clinical 
practice and commonly encountered diseases and 
conditions. The examples of the types and nature 
of questions arising from these limited emergency 
medicine studies highlight the complexity of the 
subject and challenges that have yet to be addressed; 
breath research has many more developments to 
accomplish before it will be ready for routine clinical 
use. An exciting development in this regard has 
been the leadership of the biomedical research unit 
in Respiratory Medicine at Leicester University in 
the creation of the EMBER project [13]. The EMBER 
project is studying breath analysis under operational 
clinical conditions with a view to isolating panels of 
VOC that might differentiate between different causes 
of breathlessness in the chronically ill; asthma, COPD, 
heart disease, or pneumonia for instance. Meanwhile 
collaboration with computer scientists is bringing 
artificial intelligence to the complexity of breath with 
the avowed intention of giving the world wide web a 
sense of smell [14 and 15]. 
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Reed warbler feeding a cuckoo nestling, 11 days old, with a bill-full of flies. Wicken Fen, 25 May 2014.  
Field drawing by James McCallum. From Cuckoo – Cheating by Nature. By Nick Davies. Bloomsbury. Copyright James McCallum

The common cuckoo Cuculus canorus is our herald of Spring and one of Nature’s most notorious cheats. In 
this lecture, I described how field experiments have revealed a continuing evolutionary arms race in which 
hosts evolve defences against brood parasitism and cuckoos, in response, evolve tricks to beat host defences. 
Cuckoo trickery includes the secretive laying of eggs that mimic host eggs (leading to co-evolution of host-egg 
signatures and cuckoo-egg forgeries), and manipulative begging by cuckoo chicks, whose calls sound like a 
whole brood of hungry host young. Cuckoos have declined in recent years, especially in lowland England, due 
at least in part to increasing problems on their autumn migration to Africa.

The extraordinary sight of a warbler or pipit feeding 
an enormous cuckoo chick has astonished human 
observers for hundreds of years. The seventeenth-
century naturalist John Ray thought the cuckoo’s habits 

were “strange…absurd” and in The Natural History of 
Selborne (1789) Gilbert White regarded them as “a 
monstrous outrage on maternal affection, one of the 
first great dictates of nature”. These and other early 
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writers suggested that the Creator had perhaps done 
a bad job on the cuckoo and that the hosts might be 
only too pleased to help for its parental defects by 
raising the cuckoo’s young.

These quaint ideas of badly-designed cuckoos and 
benevolent hosts were dismissed by Charles Darwin 
in The Origin of Species (1859). First, he pointed out 
the advantages of being a brood parasite – freed from 
the burden of parental care it has the potential to 
lay far more eggs per season than a parental species. 
Indeed, we now know that parasitic cuckoos are 
especially prolific; a female common cuckoo can lay 
up to 25 eggs in a summer, one egg in each host nest. 
So, Darwin suggested, parasitism should be favoured 
by natural selection and evolve from parental 
ancestry. We now know this has in fact occurred. 
There are some 140 species of cuckoos worldwide. 
Only 42% of them are parasites. The others are typical 
parental species that build nests and raise their own 
young. A cuckoo family tree, based on similarities in 
DNA, reveals that the parasitic cuckoo lineages have 
evolved three times independently from parental 
cuckoo ancestry. 

Darwin’s second point was that the hosts surely 
don’t raise cuckoo chicks through benevolence but 
rather because they get tricked. Yet the sight of a host 
feeding a fledgling cuckoo, six times its own size, 
raises the question: do hosts really have defences 
against parasitism? Our field experiments have shown 
that indeed they do, and that the cuckoo needs 
extraordinary trickery to succeed.

Edgar Chance’s studies a hundred years ago of cuckoos 
parasitizing meadow pipits on a Worcestershire 
Common were the first to show exactly how the 
cuckoo lays her egg. The female cuckoo defends a 
territory encompassing many host pairs and she times 
the laying of each egg to coincide with the laying 
period of the host’s own eggs. If she comes across 
a clutch where incubation is already underway, she 
swallows the whole lot. This forces the hosts to start 
a replacement nest and so gives the cuckoo another 
chance to parasitize them. By carefully monitoring 
nests and “farming” host clutches, the cuckoo arranges 
for staggered opportunities to lay her eggs throughout 
the summer, from May to early July.

Having chosen a suitable nest, the female cuckoo 
glides down from a secretive vantage post nearby, 
carefully removes a host egg and, holding it in her 

bill, she then sits briefly on the nest to lay her own 
egg, and then she flies off, often uttering a “chuckle” 
call as she leaves, as if in triumph. Incredibly, her visit 
to the host nest often lasts no more than 10 seconds. 

If the hosts accept the cuckoo egg, they are now sitting 
on a bomb set to explode in 11 days’ time, one that 
will destroy their clutch. For the cuckoo egg usually 
hatches first and then, just a few hours old and still 
naked and blind, the cuckoo chick balances each of 
the host’s eggs on its back, one by one, and heaves 
them over the rim of the nest. Any early-hatched host 
chicks will get the same treatment and are thrown 
out, too. Most amazingly of all, the host parents might 
watch on, yet they do nothing to interfere. Having 
taken sole possession of the nest, the young cuckoo 
commands all the food the hosts bring, and they then 
unwittingly spend a month raising a young cuckoo 
rather than a brood of their own.

My colleagues and I have tested experimentally 
whether hosts have defences against brood parasitism 
by putting model cuckoo eggs in host nests. We 
discovered that hosts are more likely to reject eggs that 
differ in appearance from their own, by ejecting them 
from the nest. This explains why the common cuckoo 
has evolved into several distinct genetic races. Each 
race targets one particular host species and lays an egg 
type that matches the eggs of its chosen host. In the 
UK the favourite host in marshland is the reed warbler 
and its cuckoo race lays a greenish egg, just like reed 
warbler eggs. In moorland, the favourite host is the 
meadow pipit and its cuckoo race lays brown eggs, like 
those of the pipits. Both these hosts reject eggs unlike 
their own, so the cuckoo’s mimetic egg is essential for 
fooling them. 

By contrast, there is a cuckoo race in farmland 
that targets the dunnock and its greyish spotted 
egg is nothing like the dunnock’s plain blue eggs. 
Our experiments reveal that dunnocks accept any 
coloured egg, so there has been no selection for 
mimicry by their cuckoo race. Perhaps dunnocks are 
relatively recent hosts, yet to evolve defences? Small 
birds that are unsuitable as cuckoo hosts, and so have 
never been tainted by a history of interactions with 
cuckoos, also accept odd eggs unlike their own. This 
suggests that the starting point in the arms race is “no 
host rejection – no cuckoo egg mimicry” and that 
host rejection has evolved specifically in response to 
cuckoo parasitism.
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Hosts not only evolve egg rejection as a defence, 
but their egg patterns evolve too. Hosts of cuckoos 
have especially well marked eggs, whose spots and 
squiggles act as “signatures” by which individuals 
can recognise their own eggs. This mimicry has 
selected for “forgeries” by cuckoos. A population of 
village weaverbirds transported two hundred years 
ago from West Africa to the island of Hispaniola 
in the West Indies has become freed from cuckoo 
parasitism, and its eggs no longer have such 
individually distinct spot patterns. 

Is the female cuckoo’s secrecy and extraordinary 
speed of laying important too for successful 
parasitism? We tested this by placing a stuffed 
cuckoo on a reed warbler’s nest, to simulate a 
cuckoo so slow that she was caught in the act. The 
warblers mobbed the cuckoo vigorously, but the key 
result was that having been alerted they were then 
even more likely to reject a model cuckoo egg. Why 
then does the female cuckoo utter a loud “chuckle” 
call as she leaves? Our experiments reveal that 
this is perhaps the best cuckoo trick of all. The call 
resembles the “ki...ki..ki..” of a sparrowhawk and it 
diverts the reed warblers to increased vigilance for 
their own safety and away from noticing changes to 
their clutch.

It seems strange that having been on the lookout for 
foreign eggs, the hosts then readily accept a cuckoo 
chick so unlike their own. But our experiments 
reveal that the cuckoo chick has a special trick, 
too. Its high-pitched and rapid begging calls sound 
like a whole brood of hungry host young, and they 
stimulate the foster-parents into bringing as much 
food to the cuckoo as to a brood of their own.

Cuckoos are now disappearing from the British 
countryside, and their silence in spring is a stark 
reminder of our diminishing natural world. What 
has caused this precipitous decline? Loss of natural 
habitat and scarcer insect food are likely to have 
played a part, but cuckoos are now also facing 
increasing problems on migration to Africa. 

Only in the last decade have we learnt exactly 
where our cuckoos go in winter. Ninety years of 
ringing had produced just one recovery south of the 
Sahara; a cuckoo ringed as a chick in Eton on 23 
June 1928 was shot by a native’s bow and arrow in 
Cameroon, West Africa, on 30 January 1930. We 
know this because the hunter gave the ring to his 

wife to wear as an ornament in her nose. Thus it 
came to the notice of the local pastor at church, who 
reported the ring number to the British Museum. 

Now, satellite tracking by the British Trust for 
Ornithology, led by Chris Hewson and Phil 
Atkinson, has revealed that our cuckoos winter in 
the forests of the Congo. Cuckoos migrate mainly 
by night, and often at high altitude, between three 
and five kilometres above the ground, perhaps to 
find strong following winds to help them on their 
way. They cross the Sahara in one 50-60 hour 
continuous flight. Imagine them launching into the 
night skies at dusk. They then fly nonstop through 
that night and all the following day, then another 
night and day, and finally a third night, before they 
have the chance to feed once more.

The migration route varies, and this provides 
the clue to the varying fortunes of our summer 
cuckoos. In autumn, most English cuckoos go 
southwest through Spain, but increasing droughts 
in SW Europe have made it difficult for them to 
put on sufficient fat reserves and only half of the 
tracked birds survive the long desert crossing. This 
heavy mortality on migration matches the dramatic 
decline in our English breeding cuckoos; we have 
lost two-thirds of them in the last thirty years. By 
contrast, most Scottish and Welsh cuckoos take 
a different autumnal route, southeast through 
Italy. Here, feeding conditions seem much better, 
because more than 95% of these tracked cuckoos 
make it safely to winter quarters. This is reflected in 
the better fate of their breeding populations; Welsh 
cuckoos have declined much less than in England, 
and in Scotland numbers have remained stable.    

As cuckoos disappear from the English countryside, 
we lose part of our cultural heritage. But the loss 
of an evolutionary treasure is surely more heart 
breaking, for the cuckoo’s breeding behaviour is 
one of the wonders of the natural world.
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Neil Shubin sees us humans through the lens of Your Inner Fish, whilst back in 1996 my Royal Institution 
Lectures were entitled The History in our Bones. These and similar tropes remind us that evolution is all 
pervasive, as Theodosius Dobzhansky famously articulated. But the truths of evolution should not blind us 
to fact that observation does not necessarily equate to explanation. For example, is evolution as open-ended 
as generally supposed? Some animals are pretty smart, but humans are almost infinitely more so. Why the 
difference? If life is a universal, then can somebody explain why there seem to be no extraterrestrials? 

“A tangled bank” is a famous Darwinian metaphor and 
for many scientists can be more readily extended to their 
careers as against the fiction of a smooth ever-upward 
road, success piled upon success, medal upon medal. In 
reality how difficult it is to second-guess where lines of 
enquiry may one day lead. Speaking autobiographically 
the journey from looking intently at squashed Cambrian 
worms to many years later thinking about extraterrestrials 
and pondering animal cognition is a bit of a stretch but 
for better or worse here I stand.

A suitable launch pad is certainly helpful. Supportive 
parents and a school relaxed about eccentricity are 
early ingredients. Studying geology at Bristol before 
immersing oneself in the more rarefied air of Cambridge 
to work on the now-celebrated Burgess Shale are other 
important steps. And in one sense it was this remarkable 
fossil deposit, located in the Canadian Rockies, that 
really got the ball rolling. This is simply because for an 
instant of geological time a window is thrown open to 
reveal faunal riches far in excess of what the depauperate 
record of shelly fossils (trilobites and so on) could even 
hint at. Since then nearby windows, notably in China 
(Chengjiang and Guanshan), Greenland (Sirius Passet) 
and Australia (Emu Bay), have literally fleshed out our 
knowledge of the Cambrian worlds. The astonishing 
quality of the preservation and the size of the collections 
(at that time mostly in the Smithsonian) represented both 
a challenge and an opportunity. Even in those early 
days many of the fossil groups were readily identifiable. 
Some familiar (such as arthropods and annelids), others 
more the purlieu of the specialist, such as the priapulids 
(penis worms to you and me). Other Burgess Shale 
fossils, however, seemed to be decidedly problematic. 
Hallucigenia speaks for itself, whilst a modest knowledge 

of Greek tells us that Odontogriphus means a “toothed 
riddle”. In the event Hallucigenia turned out to be a 
primitive lobopodian arthropod, albeit no longer upside-
down, whilst Odontogriphus is probably close to the 
earliest molluscs. But at the time of their discovery this 
paleontological bafflement encouraged the view that 
the Cambrian seas were awash with extinct phyla. Had 
they, rather than the 30 or so phyla that populate the 
world today, survived the Darwinian mill then surely our 
biosphere would be radically unfamiliar, not least with 
the absence of humans? So it is that in his Wonderful Life1 

Stephen Jay Gould’s metaphor of “re-running the tape of 
life” soon became part of the central dogma. Along with 
random mutations and chance mass extinctions, Gould’s 
dictum underpins a general assumption that evolution is 
little more than a series of endless accidents, in fact just 
like history (“one damn thing after another”). Humans 
are just as much an evolutionary accident as tulips or 
wombats, and at that level no less or no more important.

But dogmas are there to be challenged, and Gould’s 
world-picture has taken some hard knocks. The evidence 
now suggests that evolution may be considerably more 
predictable than thought. How so? One reason is that 
many of the “building blocks” required to construct 
complex things like eyes or nervous systems evolved at 
a much earlier stage. In the case of eyes, for example, 
there are two basic desiderata: transparent tissues to let 
the photons in and a method of transducting impinging 
photons to an electrical signal. On the evolutionary shelf 
are crystallin and opsin proteins. Both evolved long 
before there were any eyes but respectively they fulfil 
the requirements of transparency and transduction. No 
wonder eyes evolved. So, evolution is more like a factory 
floor, with components ready and waiting to be added to 
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the assembly line. And like any factory these assembly 
lines are very far from random. Consider again the eye, 
but this time the more specific example of vision in an 
octopus and human. Both employ a camera-eye, yet their 
common ancestor in the late Precambrian would have 
possessed no more than a simple eye-spot. Independently 
mollusc and vertebrate have evolved an almost identical 
eye, and thus they exemplify convergence2. Were this 
example, however striking, no more than an evolutionary 
curiosity then Gould’s argument for the history of 
life being fundamentally unpredictable would stand. 
Evolutionary convergence, however, is rampant, with 
examples stretching from molecules (e.g. the enzyme 
carbonic anhydrase which has evolved at least five times 
independently), to anatomy (e.g. sabretooth “cats” that 
are actually marsupials) and even behaviour (fruit flies 
enjoying too many G&Ts). Perhaps most significantly 
convergence extends to such matters as complex social 
arrangements, large brains, tool-making and cognitive 
prowess3. So maybe something like a human is very 
much on the evolutionary cards?

Not so fast. In principle yes, but what is it that 
separates us from even the smartest crow, dolphin or 
even chimpanzee? Why alone do we have language, 
mathematics, synchronized dance, teaching, cumulative 
culture and a general ability to think out of the box? Not 
for a moment is this to deny evolutionary continuity with 
the Great Apes, but this cognitive gulf remains4. And 
oddly there might also be a connection to extraterrestrials. 
To begin with let us suppose that convergence is not 
only a guide to evolutionary outcomes on this planet, 
but across the Milky Way (and all points beyond). As 
the roster of so-called exoplanets grows by the day, so 
the argument for extraterrestrial intelligences moves 
from conceivable, to likely, if not inevitable. The snag, 
as Enrico Fermi, articulated almost 70 years ago, is that 
there is zero evidence of any sort of extraterrestrial, either 
by signals, trans-stellar projects (often defined with the 
concept of Kardashev civilizations), or even in the fossil 
record. In the last case would it be so ridiculous to find 
evidence of a visitation? Explanations for the so-called 
Fermi Paradox abound5, and perhaps the best counsel 
is “Be patient, and one day they’ll show up”. Maybe so, 
but I am less sure. One neglected possibility is that the 
universe is indeed awash with animals barking, roaring, 
purring, growling, hooting and so on, but saying nothing 
of any consequence. In this context philosophers may 
have missed the point. Ludwig Wittgenstein famously 
said if a lion was to speak we would not understand him, 
while Mary Midgley speculated that migrating swallows 

by necessity abandoning a late brood of chicks might 
feel remorse. Maybe so, but I would suggest that in either 
case the lion or swallows would no longer be a predatory 
cat or an aerodynamic bird, but human.

Could it then be that the absence of extraterrestrials 
has a link to our paradoxical uniqueness? Why are we 
so different, what is it that we have stumbled across? 
It seems to involve much more than the universe that 
meets an untutored eye. That first encounter, if you 
like, is effectively materialist, although in passing we 
note that it would be useful to know where roughly 
ninety per cent of the universe (in the form of dark 
matter and dark energy) actually is. What humans, 
however, have unexpectedly encountered is more than 
a material universe, one much stranger than scientific 
orthodoxy allows. Crucially it is one that is permeated 
by orthogonal realities that for the most part and at 
the moment we can only intuit. In their different (but 
paradoxically also similar) ways mathematics, language 
and music are our first articulations of entirely new 
worlds. Note too that these are discovered, not invented, 
although of course they are registered via our brains. In 
this sense brains are more akin to a filter that encounters 
a Mind. The astronomer James Jeans remarked how it 
is that the universe looked more like a great thought 
than a machine. Perhaps then these encounters begin to 
explain our imaginative potentials. And yet another hint 
that the world is indeed strange comes from the endless 
accounts of the paranormal6. Dismissed, if not derided, 
by most scientists, the innumerable occurrences do not 
so much deserve specific explanation but an entire re-
ordering of our world view. As I said at the beginning, it 
is all a bit of a tangled bank

My thanks to Vivien Brown for editorial assistance.
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Think of the polar regions – the Arctic and Antarctic – and several words immediately spring to mind: remote, pristine 
and, above all, cold. While these three adjectives give a good feeling for how the polar regions differ from the rest of 
our planet, this simple description obscures the fact that there are significant differences between the two regions. 
In my talk to Leicester schools I explored how the contrasting geography of the northern and southern polar regions 
leads to significantly different climates in the Arctic and Antarctic. I also looked at why, despite their remoteness, 
climate change in the polar regions can have major implications for the more populated parts of the planet.

At a basic level, the polar regions are cold because of the 
spherical shape of the earth. Imagine beams of sunlight 
of equal widths striking the tropical and polar regions 
(figure 1). Each beam carries the same amount of energy, 
but this energy is spread out over a greater area at the 
poles than at the equator, leading to weaker heating and, 
hence, lower temperatures in the polar regions.

However, the earth’s surface is not uniform and there 
are important geographical differences between the two 
polar regions. To see the impact these have on climate, 
let us go on a journey through the high latitudes of both 
hemispheres towards the poles. Figure 2 shows average 
monthly temperatures at selected climate stations along 
this journey, with northern hemisphere stations shown 
on the left and southern hemisphere stations at roughly 
similar latitudes on the right. We start our northern 
hemisphere journey in Leicester at 53°N, where 
temperatures average around 4°C in winter and around 
16°C in the summer months – typical of the mild, 
maritime climate of the United Kingdom. Contrast this 
with Grytviken on the Southern Ocean island of South 
Georgia, which lies at a comparable southern latitude 
(54°S). Here, summer temperatures barely reach 5°C, 
while those in winter are well below freezing. South 
Georgia is a mountainous island and its glaciers reach 
down to sea level in places. Moving north and south, our 
next pair of comparable stations are Longyearbyen (78°N) 
on the arctic archipelago of Svalbard and Halley (75°S) 
on the coast of the Antarctic continent. Temperatures at 
Halley are below freezing year round and fall to nearly 
-30°C in winter while, at Longyearbyen, temperatures 
are around -15°C in winter and rise above freezing 

during the short arctic summer. Finally, we reach the 
poles. At the South Pole even summer temperatures are 
around -25°C, with winters averaging a chilly -60°C. By 
contrast, the North Pole is relatively mild, with summer 
temperatures close to freezing and winters of around 
-30°C. The pattern is clear – the Antarctic is much colder 
than the Arctic at a corresponding latitude.

In order to explain these contrasts in climate, we need 
to compare the geographies of the two polar regions. 
Looking at figure 3, we can see that the Antarctic 
continent is isolated from the rest of the southern 
hemisphere landmasses by a circumpolar ocean. The 
high arctic, by contrast, is an ocean basin that is almost 
completely surrounded by the northern coasts of Eurasia 
and North America. In both of the polar regions sea ice 
forms on the ocean surface during the cold winter. In 
the central Arctic, sea ice persists through the summer 
while, in the Antarctic it mostly melts back to the coasts 
of the continent. 

In the Southern Ocean, wind-driven currents are able 
to run around Antarctica from west to east, keeping the 
high southern latitudes isolated and relatively cold. In 
the northern hemisphere, the continents form barriers 
that prevent a circumpolar current developing. As a 
result, warm ocean currents flow northwards along the 
east coasts of Asia and North America and transport 
large amounts of heat towards the arctic, maintaining 
a relatively mild climate even at high latitudes. A 
further geographical factor accounts for the extreme 
contrast between temperatures at the north and south 
poles. While the north pole lies on the frozen surface 
of the Arctic Ocean, the south pole sits at an elevation 
of 2800 m on the Antarctic continental ice sheet. In 

WEATHER AND CLIMATE IN THE POLAR REGIONS 
AND WHAT IT MEANS FOR US

Professor John King
Science Leader, Atmosphere, Ice and Climate 
British Antarctic Survey, Cambridge CB3 0ET 

Delivered on 24th April 2018 at South Wigston High School 
Annual Schools Lecture sponsored by Leicester Lit and Phil
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a nutshell, the Antarctic is a high, frozen continent 
surrounded by ocean while the Arctic is a frozen 
ocean surrounded by continents.

The contrasting geography of the two polar regions 
also explains why we find different fauna in the Arctic 
and Antarctic. Both regions are characterised by a rich 
marine fauna – whales, seals and seabirds – as a result of 
the high productivity of the cold polar oceans. However, 
large land animals, notably polar bears, are only found 
in the Arctic. Indeed, the largest land-dwelling animal in 
the Antarctic is an insect called a springtail which is only 
around 1mm long. Antarctica became separated from 
the rest of the southern hemisphere continents over 30 
million years ago and, since then, the Southern Ocean 
has provided an effective barrier to its colonisation by 
terrestrial species, including humans. While there have 
been indigenous peoples living in and around the Arctic 
since prehistorical times, humans did not set foot on 
Antarctica until the nineteenth century.

In common with the rest of our planet, the polar regions 
have experienced significant climate change in recent 
decades and there is strong evidence that a significant 
fraction of the observed changes can be attributed to 
human activity. When satellite observations of sea ice 
began in the 1980s, around 7.5 million square kilometres 
of the Arctic Ocean remained ice covered at the end of 
the summer melt season. In recent years that has declined 
to less than five million square kilometres. Such rapid 
environmental change has had local impacts on fauna 
and indigenous peoples as both are highly adapted to 
the sea ice environment. However, the consequences 
of sea ice decline are felt well beyond the Arctic. An 
ice-free Arctic offers new opportunities for shipping 
and for exploitation of offshore oil and gas resources. 
While these may bring economic benefits to the region, 
they are not without environmental risks. There are also 
indications that declining Arctic sea ice may disrupt 
weather patterns over the North Atlantic which could, 
paradoxically, lead to more frequent occurrence of 
severe winter weather over the UK and western Europe.

In the Antarctic, climate change has, so far, been 
less dramatic than that seen in the Arctic. However, 
projections of future climate suggest that warming of 
the oceans around Antarctica may become sufficient to 
cause partial loss of the Antarctic ice sheets. In particular, 
the West Antarctic Ice Sheet, the base of which mostly 
lies below sea level, is thought to be particularly 
vulnerable to warming and, if completely melted, would 
raise global sea level by around six metres. Complete 

melting of this ice sheet would probably take upwards 
of a millennium, but even the smaller sea level rise 
resulting from partial melting (on a timescale of decades 
to centuries) presents major challenges for the highly-
populated low-lying parts of the Earth. The polar regions 
may seem remote, but changes occurring there can have 
impacts for all of us.

Figure 1. Schematic, showing beams of sunlight of equal width 
striking the Earth in the tropics and polar regions.

Figure 2. Monthly mean temperatures at mid- and high 
latitudes in the southern (left) and northern (right) 

hemispheres. Month 1 = January, 12 = December, etc. Note 
the reversal of the seasons between the two hemispheres. The 

locations of the stations are marked on figure 3.

Figure 3. Contrasting geography of the Arctic (left) and 
Antarctic (right) regions. Contours show topographic 

elevation in metres above sea level. White shading indicates 
the average extent of sea ice at the end of the winter 

season in the corresponding hemisphere. Locations for 
which climate data are shown in figure 2 are marked as 

red dots: LE=Leicester, LY=Longyearbyen, NP=North Pole, 
GR=Grytviken, HA=Halley and SP=South Pole.
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When I took up the Presidency of the Society last October, I was the 163rd person to hold that office in a 
continuous line going back to 1835. The Leicester Lit & Phil is a remarkable institution; it has contributed a lot 
to the social and cultural life of the city and we hold it in trust for the future. It was the driving force behind the 
creation of this museum in 1849 and we have met here ever since. Members of the Lit & Phil were very active in 
the founding of the University of Leicester after the First World War. I and other members recently represented 
the Society at a centenary celebration event at the University for its Founding Benefactors. The history of the Lit 
& Phil which Patrick Boylan wrote and edited a few years ago gives a fascinating insight into the development 
of this city over the last two centuries. 

Programme 2017-18

But the Society is much more than a survivor from the 
dawn of the Victorian age. Its continuing vigour in the 
21st century is shown by the range and quality of the 
speakers it can attract from around the country. This 
year we have had another outstanding programme; we 
owe a debt of gratitude to Geoffrey & Hilary Lewis for 
finding speakers who are not only experts in their field 
but can present their subject well to a wide audience. 
The breadth of the programme has been impressive:

• Literature has been represented by Dr Emma 
Parker on local playwright Joe Orton, and by 
Dr Paula Byrne and Sir Jonathan Bate on her 
biography of Kathleen Kennedy; 

• The visual arts by Professor Mark Hallett on 18th 

Century portraitists; 

• Philosophy by Professor Angie Hobbs on Plato;

• History by Professor John MacKenzie’s lecture 
on the 1875 visit of the Prince of Wales to 
India (coinciding with the Museum’s wonderful 
exhibition on “Splendours of the Subcontinent”), 
and by Professor Hasok Chang’s wide-ranging 
review of the history of science. 

• Earth sciences by Professor John Dewey’s talk on 
plate tectonics;

• The Biological Sciences by Professor Nick Davies on 
the remarkable breeding habits of the cuckoo, and 
Professor Simon Conway on the evolution of cognition;

• Chemistry by Professor Paul Thomas’s lecture on 
analysis of metabolites in expired air;

• This year’s Media lecture was given by Richard 
Bowyer on the changing face of news.

I cannot do justice to these in a brief summary. The 
speakers’ summaries will appear in the Transactions 
both in hard copy and our website, edited as always 
by Geoffrey Lewis. I’d like to acknowledge again the 
support of our sponsors: the Universities of Leicester 
and Loughborough, de Montfort University, the 
Leicester Mercury, the British Science Association 
and the Royal Society of Chemistry. 

The Meetings

The lectures have been consistently well attended 
by members. Diana Thurston and Anne Fuchs have 
advertised each lecture in a targeted way and we 
have had over 130 visitors. Some of these have 
signed up as new members. John Fothergill has 
masterminded the redesign of the Lit & Phil website, 
which now gives a fine shop window for the Society’s 
programme.

I’d also like to thank the team who have provided 
the refreshments after our meetings – Joan Beeson, 
Celia Purdy, Anne Fuchs and Hilary Lewis – and the 
Museum staff who have provided technical support 
for projection and sound. 

I must also mention the annual Schools lecture which 
the Lit & Phil sponsors. The next one is due to take 
place at South Wigston School tomorrow, when Dr 
John King of the British Antarctic Survey will speak 
to pupils from three schools on climate change. I’m 
grateful to Hilary Lewis, Ann Fuchs and Aftab Khan 
for arranging this event.

The Council

The Council has met six times. John Heard, our 
secretary, has done an excellent job of organising 
and minuting these. All the Council members have 

THE PRESIDENT’S ANNUAL REPORT
Delivered ???
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taken an active role in steering the business of the 
Society during the year and I thank them for their 
support. I’d particularly like to thank our Treasurer, 
Michael Kirk, who is standing down this year after a 
dozen years in this role, and David and Joan Beeson, 
our joint Membership Secretaries.

There are two particular issues which the Council 
has discussed and which I must share with you:- 

The first is the General Data Protection Regulation 
(GDPR). This will replace the current Data 
Protection Act on 25 May. It will affect the way we 
collect and hold data on members and speakers. I 
will be working with John Fothergill and our joint 
Membership Secretaries, David and Joan Beeson, to 
ensure that we are in compliance with it. You will 
notice some changes to the membership form which 
will be sent to you this summer; we’ll try to make it 
as user-friendly as possible. 

The second is an even more important one and is Item 
5 on the agenda. I was contacted by the new Head 
of Arts and Museums just before Easter to inform me 
that the Lit & Phil would be charged for the use of 
rooms in the Museum with effect from the beginning 
of this month. Rosemary Shannon and I met her on 
4 April so that both sides could better understand 
the issues. I discussed the financial implications with 
our Treasurer, Michael Kirk, and also called an extra-
ordinary meeting of the Lit & Phil Council on 10 
April to consider our response. 

We were charged for meeting rooms until the early 
1970’s, when we were granted a waiver in recognition 
of the large contributions the Society made to the 
setting up of the Museum in 1849 and the building 
of its extension in 1876. 

But the Museum service does have real financial 
pressures and is having to reduce staff hours in some 
areas of the service. It costs the Museum money to 
provide the minimum number of staff needed during 
our evening meetings, both to support the speakers 
with projection and audio facilities and to provide the 
security for the Museum collection which is required 
by the insurers. The scale of charges proposed is 
at the lowest rate, solely to cover costs. We have 
negotiated two further concession: the charges will 
not apply until the start of the 2018-19 programme, 
and we will not be charged for our Council meetings 
held when the Museum is open.

That leaves us with the cost of hiring this Victorian 
Gallery for two hours at £120/hour for our evening 
lectures. The additional cost will be just under 
£3,000 per year. 

In summary, the Council recognised the need for the 
Museum to make these charges. Although we are still 
exploring other possible locations for our meetings, 
we feel that to move from the Museum after 170 
years should be a last resort; members and speakers 
value these surroundings. 

Simply doubling the subscription rates would not 
be an attractive option. There is a real risk that this 
would deter some members from renewing, and 
we want the Society to remain accessible to all. 
However, the rates have not increased for four years 
and we do now need to increase them somewhat as 
you will hear from the Treasurer in a moment. The 
rates proposed by the Council will still be equivalent 
to less than £2 per lecture, which is extremely good 
value. 

The second proposal to close the funding gap is to 
ask the three sponsoring Universities if they will 
be prepared to increase the amount of sponsorship 
they pay to the Society each year. I am currently 
in correspondence with the three Vice Chancellors 
about this.

The third proposal is to seek additional sponsors. 
This will be explored, but we must ensure that any 
such sponsorship is in line with the aims, ethos and 
charitable status of the Society. 

Finally, the Council pointed out that some Members 
would be able and willing to add a voluntary 
donation when renewing their annual subscription. 
Such donations, if received from taxpayers, would 
also be eligible for Gift Aid, increasing their value 
by 25%. We would like to add this option to the 
membership renewal form. 

I am cautiously optimistic that these measures 
together will allow us to balance the books in 2018-
19 and meet the staffing costs of the Museum for 
the events we hold here, but we cannot predict 
what impact the higher subscriptions might have on 
membership renewals. If we are left with a deficit 
over the year we could cover it from our reserves but 
to do that repeatedly would not be sustainable. We 
would then need to look very hard at the possibility 
of moving our lectures elsewhere. 
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I should also mention that these charges are likely 
to be levied on the Natural History Section, at a rate 
of £60/hour for its use of the Council Room out of 
Museum core hours. The finances of the sections are 
separate from the parent Lit & Phil but this matter is 
clearly a concern for the Society as a whole. 

We must work harder to recruit new Members. The 
Society has a proud history but it must always look to 
the future. Its key asset is the very high quality of the 
speakers we are able to bring to Leicester; that needs 
to be better known and will plan to use social media 

as well as the new web-site to spread the message. 
We will work more closely with the City Council on 
communications. We have something rather special 
here and we need to see it grow and thrive in the 
cultural life of the City. 

I am delighted to announce that my successor as 
President will be Professor Nigel Wood. In handing 
over to him in October, I’ll be confident that the 
Society is in safe hands and I hope that he enjoys his 
year of office as much as I have done.



42 Volume 112 • 2018

Transactions of the Leicester Literary & Philosophical Society.

Summer Programme, 2017

Winter Programme, 2017-2018

All held at 7.30pm in Lecture Theatre 3, Ken Edwards 
Building, on the main University of Leicester campus, 
except where stated. Refreshments served from 7.00pm.

Details: Chairman Mark Evans, 0116 454 0231  
mark.evans@leicester.gov.uk, 

2017 
Wednesday October 4th

Dr Tory McCoy (University of Leicester). Soft tissue 
preservation in amber.

Wednesday October 18th
Prof Roger Mason (China University of 
Geosciences, Wuhan, China). Ediacaran fossils 
and geoengineering in the gorges of the Yangtze 
River, China.

Wednesday November 1st
Prof David Siveter (University of Leicester). The 
Herefordshire Lagerstätte: soft-bodied virtual 
fossils from a Silurian volcanic ash.

Wednesday November 15th
Prof Mike Lovell (University of Leicester). 
Petrophysics in the kitchen.

Wednesday November 29th
Prof Colin Waters (University of Leicester and BGS). 
The Anthropocene: an overview of the geological 
evidence and ongoing work on its definition.

Wednesday December 13th
Christmas Meeting, New Walk Museum, Leicester.

2018
Wednesday January 10th

Dr David Holwell (University of Leicester). 
Mineral exploration in Zambia.

Monday January 22nd
Parent Body Lecture, New Walk Museum, Leicester
Prof John Dewey (University of California and 
University College Oxford). Tectonic evolution of 
Earth.

Wednesday January 24th
Dr Tom Fletcher (University of Leicester). 
Hydrodynamics of fossil fishes.

Wednesday February 7th
Members’ Evening, New Walk Museum, Leicester.

Wednesday February 21st
Dr Geoff Warrington (University of Leicester). 
Mineralization in the Cheshire Basin.

Wednesday March 7th
Dr Dan Smith (University of Leicester). Tellurium 
Tomorrow: Solar Power, Supply, Demand and 
Waste of a Rare Material.

Saturday March 10th
Annual Saturday Seminar, University of Leicester.
The Rutland Dinosaur 50 years on…Big feet in a 
small county!

Wednesday March 21st
Annual General Meeting and Chairman’s Address 
by Dr Mark Evans (New Walk Museum, Leicester). 
Tales of collapsible skulls of the Oxford Clay and 
more: the Cryptoclidid plesiosaurs.

LEICESTER LITERARY AND PHILOSOPHICAL 
SOCIETY, SECTION C (GEOLOGY)

Officers and Committee 2017–2018
Life President: Dr Trevor Ford OBE

Life Vice President: Dr Roy Clements

Joint Acting Chairs: Dr Mark Evans 
 Roger Latham

Vice Chairman: Dr Albert Benghiat

Secretary:  Fiona Barnaby

Treasurer:  Roger Latham

Winter Programme 
Secretary Roger Latham

Field Secretary:  Robert Tripp

“Charnia” Editor:  John Martin

Publicity Officer:  Dr Albert Benghiat

Webmaster:  Rob Tripp

Student Representative:  Saskia Edwards

Committee:  Gillian Graham,  
               Dr Tom Harvey, Dr Joanne E. Norris

Co-opted:  Dr Carys Bennett,  
 Dennis Gamble
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The AGM was held at New Walk Museum on March 5th. It was noted that there had been a slight decrease in 
subscriptions this year. This was due to a number of our members passing away, plus an increasing number of 
older members feeling they could no longer attend meetings. The number of new members joining, however, 
remains steady, year on year. It was felt that at this point there was no need to raise subscriptions.

Jan Dawson agreed to continue as President of the 
Section and was thanked by Ivan for her sterling work 
in continuing to produce such wonderful Winter 
programmes that have delighted our members. 
Ivan Pedley felt that the time had come for him to 
step down from the role of Chairman and so he was 
warmly thanked by John Tinning for all the work he 
had done for the Society over the years. John Tinning 
agreed to continue with sharing the Chairperson’s 
duties and Hazel Graves was elected to stand as joint 
Chairperson. This meant that she would relinquish her 
role as Minutes Secretary and we were unable to fill 
this post. Thanks were given to Pouran Khodabakhsh 
for her hard work in continuing to create an 
interesting and informative Newsletter. Hazel Graves 
has agreed to continue to act as our representative on 
the Parent Body Council. The officers and committee 
were thanked for their hard work over the year. Ann 
Pinnock was also thanked for continuing to provide 
refreshments at Winter meetings. Unfortunately, due 
to ill health, Hazel was unable to co-ordinate the 
Summer Programme. The Committee decided to work 
together to create an abridged programme as numbers 
attending Summer outings had dropped.

The Spring Committee meeting was held on 17th 

March. The main item for discussion was the Winter 
programme. A wide range of speakers and topics 
was discussed. The increased budget had proved to 
be beneficial in ensuring we could maintain the high 
quality our visiting speakers. 

The Autumn Committee meeting was held on 9th 

November. As costs are rising we again considered 
an increase in subscriptions, but after discussion it 
was unanimously agreed to defer this for a year. The 
key item for discussion was the Summer Programme. 
It was agreed to approach the membership regarding 
changes to the structure of the Programme and their 
reaction to this. Meanwhile a variety of venues and 
leaders were suggested.

Winter meetings were held at fortnightly intervals to 
hear the following speakers. The average attendance 
was 34 members and 3 guests, with a number of new 
members joining the section.

January 11th
Dormice.
Dr. Pat Morris

January 25th
Managing Bradgate Park for Wildlife.
Peter Tyldesley, Director, Bradgate Park Trust 

February 8th
Slugs and Snails – ecology and behaviour.
Brian Eversham, Chief Exec., Beds., Cambs., and 
Northants. Wildlife Trusts

February 22nd
Western Australia – Darwin to Perth.
Gianpierro Ferrari, F.R.P.S.

NATURAL HISTORY SECTION
Annual Report 2017

Officers and Committee 2017–2018
President: Miss. J.E. Dawson, MA, AMA

Chairpersons: Mr. J.T. Tinning  
 and Mrs. H. Graves 

Treasurer: Mr. P. Thompson

Secretary: Mrs.  R. Hayes

Minutes Secretary: Vacant post

Newsletter Editor: Mrs   P. Khodabakhsh

Winter Programme Co-ord.:  Miss. J. E. Dawson

Summer Programme Co-ord.: Vacant post

Committee: Mr. I. Pedley

 Mrs. J. Harris

 Mrs. S. Downs

 Mr. R. Graves

 Mr. R. Parry
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March 8th
Beetle Recording in VC55 – the highs and lows.
Graham Finch, Coleoptera Co-ordinator VC55

March 20th
The Badger – hero or villain.
Patrick Barkham, author and Guardian journalist
Joint Meeting with the Parent Body

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

April 23rd
Hambleton Peninsula
Ivan Pedley    

May 6th
Ulverscroft
Neil Pilcher

May 20th
Cribbs Meadow
Jenny Harris    

June 10th
Brownshill Quarry
Local member of LRWT group

July 15th
Bradgate Park
Steve Woodward and Helen Ikin

August 12th
Frisby Lakes
Russell Parry

Sept. 3rd
Brocks Hill County Park, Oadby
Chris Leach, B.P.G.S.
Joint meeting with Gall Society

October 15th
New Lount Reserve – Fungus Foray
Richard Iliffe, Chairman LFSG

November 18th
Welney wildfowl and Wetlands Trust reserve
John Tinning 

Winter meetings began on October 11th with a 
Members’ Exhibition & Photography Evening followed 
by:-

October 25th
Pollination.
Dr. John Bailey

November 7th
Caterpillar Life Styles.
Dr. Paul Waring, naturalist and author

November 22nd
Genebank 55: safeguarding Leicestershire and 
Rutland’s wildflower heritage. 
Dr. Richard Gornall, Director and Anna Farrell, 
Research Curator. University of Leicester
Botanic Garden
Forty fourth Sowter Memorial Lecture

December 6th
Leicester and the River Soar.
Adrian Lane, former Senior Riverside Officer

December 20th
Recent Ramblings of a Natural history 
Photographer.
John Tinning
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In an increasingly globalised world, with a rapidly increasing population, earth science has an important role 
to play in building resilience of societies to natural hazards and climate change, and in encouraging sustainable 
development. Following international UN agreements such as the Sendai Framework for Disaster Risk Reduction 
in 2015, governments are increasingly seeking scientific evidence on which to base policy and decision-making. 
This opens great opportunities for earth scientists who are also engaging more with communities at risk, civil 
society and the private sector.

Challenge-led science requires effective partnerships 
across scientific disciplines and sectors to be successful 
and in order to do this, scientists must sometimes step 
out of their comfort zones. Real progress has been made 
by combining, for example, physical and social science 
methodologies to address disaster risk reduction. One 
of the current intractable challenges worldwide is then 
integrating disaster risk reduction into planning and 
development and this problem is particularly urgent in 
rapidly expanding cities. Case studies of some recent 
interdisciplinary research projects in disaster risk reduction 
in Ecuador, the Caribbean, Ethiopia, Kazakhstan and the 
UK will be presented with some lessons learned.

59TH ANNUAL BENNETT LECTURE 

THE ROLE OF EARTH SCIENCE IN DISASTER RISK 
REDUCTION AND DEVELOPMENT

Dr Susan Loughlin of the  
British Geological Survey presented this year’s lecture 

Delivered on 26th February 2018

Lecture Theatre 1 Bennett Building

University of Leicester

Dr Susan Loughlin 
Head of Volcanology, British Geological Survey, Edinburgh
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10:30 Coffee 

11:00 Welcome 

11:05 The Rutland Dinosaur – a history TBC
John Martin and Dr Mark Evans (Leicester 
Museums past and present)

11:50 Swamps, rivers, lagoons and shallow seas - 
shifting shorelines in Rutland’s Middle Jurassic

A J Mark Barron (Honorary Research Associate, 
British Geological Survey)

12:35 Lunch 

13:35 Jurassic lagoons
Prof John Hudson (University of Leicester)

14:20 Scotland’s Jurassic mammals: from the 
English Midlands to the Hebridean Everglades.

Elsa Panciroli (University of Edinburgh)

15:05 Tea 

15:35 Phylogenetic relationships of the Rutland 
Cetiosaurus in the Middle Jurassic

Femke Holwerda (University of Munich)

16:20 Placing the Rutland Cetiosaurus in the 
wider context – an over view of sauropod dinosaur 
evolution

Prof Paul Upchurch (University College London)

17:05 Discussion and closing remarks

17:20 Close followed by Reception

The Rutland Dinosaur – a history TBC

John Martin and Dr Mark Evans

Swamps, rivers, lagoons and shallow seas - shifting 
shorelines in Rutland’s Mid Jurassic

A. J. Mark Barron,
Honorary Research Associate,
British Geological Survey

The Jurassic strata of England clearly display the 
signs of continually fluctuating sea levels, in varied 
sedimentary rock types and their fossils. Britain 
lay about 20° latitude further south than now in an 
archipelago surrounded by shallow seas. Relief of these 
islands varied from very low-lying to mountainous, 
with coastal zones ranging from gentle slopes to 
steep and rugged. The climate was warm with high 
rainfall, leading to intense weathering, erosion and 
runoff, and we can make direct comparisons with a 
modern setting. The region around Rutland was low-
lying terrain on the London Platform grades north-
west into the shallow marine East Midlands Shelf. 
The topography’s interaction with the oscillating sea 
level gives rise to the complex mosaics of depositional 
environments and lithofacies that are now preserved 
in the successions, which are related to the mapped 
stratigraphy. Rarely found dinosaur trackways in the 
wider region provide further intriguing evidence of 
the local conditions.

Jurassic lagoons.
Prof John D. Hudson
University of Leicester

In the nineteenth century, several Middle Jurassic 
formations including the strata that yielded the 
Rutland dinosaur were called “estuarine”. The term 
was then used in a very wide sense .Some of the 

GEOLOGY SECTION (C)

ANNUAL SATURDAY SEMINAR 2018

THE RUTLAND DINOSAUR 50 YEARS ON… 
BIG FEET IN A SMALL COUNTY!

Presented by the Geology Section of Leicester Literary and Philosophical Society

Saturday 10th March 2018 Bennett Building, University of Leicester
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units so-named would now be regarded as deltaic 
or fluvial, such as much of the Middle Jurassic in 
Yorkshire. These are rich in plant fossils but have a 
sparse fauna. Other units are abundantly fossiliferous, 
especially in bivalves and gastropods. Although fossils 
are numerous, their diversity is low, a well-known 
characteristic of brackish water estuaries today. 
However, we now interpret the deposits as having 
been formed in wide, shallow lagoons, close to the 
sea and variably connected to it, rather than in tidal 
estuaries like those of the Thames or Severn.

I shall concentrate on the Great Estuarine Series of 
the Inner Hebrides, Scotland, so named by Judd in 
the 1870s (who also named the Rutland strata), and 
especially in its more argillaceous and fossiliferous 
parts (it also contains deltaic units). Because the 
shells are so well preserved, we can use geochemical 
and isotopic analyses to supplement taxonomic 
comparison, along with the abundant microfauna 
and palynomorphs. It appears that much the water 
in the lagoons came from rainfall on land from 
rivers. Seawater mixed with freshwater was limited 
to certain horizons.

Environments like this were important in the 
colonising of marginal marine waters, for instance, 
by oysters. Dinosaurs also strode across the shallow 
waters, leaving footprints and trackways. The Rutland 
dinosaur’s environment has intriguing similarities 
and differences.

Scotland’s Jurassic mammals: from the English 
Midlands to the Hebridean Everglades 

Elsa Panciroli
National Museums Scotland and the University of 
Edinburgh.

Until recently, Middle Jurassic fossils in the UK came 
almost exclusively from deposits in England, such as 
those of the Midlands, Oxfordshire, and the Dorset 
coast. Discoveries of Middle Jurassic (Bathonian) 
fossils on the Isle of Skye forty-five years ago were 
the first of their kind in Scotland. In the last ten 
years, fieldwork by a multi-institutional team led by 
researchers from National Museums Scotland and the 
University of Oxford has led to new and significant 
Middle Jurassic fossil discoveries. This work suggests 
parts of Skye are of international significance for small 
vertebrate skeletal remains, particularly mammals, 
basal squamates, and salamanders.

To date, the Kilmaluag Formation on the Isle of Skye 
has yielded skeletons and fragmentary material 
from early mammals such as Borealestes and 
Palaeoxonodon, the tritylodontid Stereognathus, 
lissamphibians like Marmorerpeton, basal 
squamates including Marmoretta, and the basal 
turtle Eileanchelys. Fragmentary fossils including 
those of crocodiles, dinosaurs and pterosaurs have 
also been recovered, although not all have been 
described. In the last few years in other parts of 
Skye, a second team led by researchers from the 
University of Edinburgh have recovered extensive 
dinosaur footprint sites, and the isolated bones of 
dinosaurs, marine reptiles and pterosaurs, from 
older Bathonian deposits.

Many of the Bathonian rocks on Skye represent 
shallow to brackish coastal lagoon and shallow water 
environments, containing comparable fauna and 
habitats to those represented in England, including 
the Ravenscar Group in Yorkshire. The Kilmaluag 
Formation however, reveals a more freshwater-lagoon 
environment, not unlike the Florida Everglades today. 
This unusual depositional setting has preserved some of 
the most complete Jurassic mammal skeletons outside 
China. Their unique three-dimensional preservation 
is providing new insights to early mammal anatomy 
and taxonomy. Research currently underway on this 
internationally significant fossil material will provide 
new insights into these ancient animals, and add 
colour to our vivid picture of the rich ecosystems of 
the British Isles in the Middle Jurassic.

Phylogenetic relationships of the Rutland 
Cetiosaurus in the Middle Jurassic 
(aka: ‘Rut’ and his Jurassic pals)

Femke Holwerda1,2,3

Sauropods, the ‘quintessential dinosaur’ for the general 
public (Upchurch et al., 2004; Wilson, 2005) have 
slightly obscure historical beginnings: the first sauropod 
described, was, due to superficial morphological 
similarities with cetaceans, named ‘Cetiosaurus’ 
(‘whale lizard’, Owen, 1841; Taylor, 2010). It was not 
until a year later that the Dinosauria were classified (R. 
Owen, 1842). Although recognized as a dinosaur later 
(Richard Owen, 1842; Phillips, 1871) the name ‘whale 
lizard’ prevailed. Cetiosaurus as a taxon is still valid 
currently, and is the most common dinosaur in the UK 
(Upchurch & Martin, 2003).
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Remains attributed to Cetiosaurus have been found 
in Oxfordshire, Buckinghamshire, Northamptonshire, 
Rutland, Leicestershire, Gloucestershire, Sussex, 
Yorkshire, the Isle of Wight, and Skye. This stratigraphic 
and biogeographic range are probably not realistic, 
however, and indeed, Cetiosaurus is a ‘wastebasket’ 
taxon (Upchurch and Martin, 2003), with most early 
Middle Jurassic sauropod material being assigned to 
it. The type material, Cetiosaurus oxoniensis, from 
the Bathonian Forest Marble of Bletchingdon Station, 
Oxfordshire, is housed in the Oxford Natural History 
Museum, and has recently received an extensive 
revision by Paul Upchurch and John Martin (Upchurch 
and Martin, 2002). The second-most numerous 
collection is housed in the New Walk Museum in 
Leicester, and comes from the Bajocian of Rutland, 
Leicestershire. 

However, in the last decade, several authors and visitors 
to both collections have remarked on differences 
between the Cetiosaurus oxoniensis type material, and 
the Leicester ‘Rutland’ Cetiosaurus (Läng, 2008; Läng 
& Mahammed, 2010, Pedro Mocho pers. comm.). 
Currently, the ‘Rutland’ Cetiosaurus is being coded for 
a new phylogenetic analysis (Upchurch, Holwerda & 
Evans, ongoing research), as a recent analysis placed 
it outside of Cetiosaurus oxoniensis, and as sister 
taxon to the Aalenian-Bajocian Patagonian taxon 
Patagosaurus (Holwerda, Pol & Rauhut, ongoing 
research).

We will explore the relationships between the ‘Rutland’ 
Cetiosaurus (‘Rut’) and Patagosaurus (‘Pat’) and other 
Middle Jurassic sauropods; e.g. Volkheimeria from 
Patagonia, Barapasaurus from India, Lapparentosaurus 
from Madagascar. Is the ‘Rutland’ Cetiosaurus a 

Figure 1. A, Reconstruction of the skeleton of the sauropod dinosaur Giraffatitan (estimated body mass = 32 tonnes), with an 
average adult human being for scale (drawing by Michael Taylor). B, Cross-section through part of a neck vertebra of the English 

sauropod “Chondrosteosaurus gigas”. Dark areas are fossilised bone; light areas are matrix infilling what would have been air 
spaces in the living animal. Sauropod vertebrae were often invaded by parts of their air sac system, lightening the skeleton and 

also providing a means for expelling excess heat through exhalation of air.
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different taxon from Cetiosaurus oxoniensis? How 
diverse was the Middle Jurassic in terms of sauropod 
taxa? And how did these sauropods get to be related? 
And how many cetiosaurs were there, really?

Placing the Rutland Cetiosaurus in the wider 
context – an over view of sauropod dinosaur 
evolution

Prof Paul Upchurch
Dept. Earth Sciences, University College London, 
Gower Street, London, WC1E 6BT

Sauropodomorph dinosaurs originated in the Late 
Triassic (c. 230 Million years ago [Mya.]) and died out 
in the mass extinction at the end of the Cretaceous (66 
Mya.). Early forms were small (c. 1-2 m) and bipedal, 
but as these dinosaurs started to specialise towards 
herbivorous diets and browsing from the tops of trees, 
they evolved into the gigantic quadrupedal sauropods 
(body masses of up to 70 tonnes [Fig. 1A]). As a result, 
sauropods represent the largest land animals ever 
known. The demands of herbivory, high browsing and 
gigantic body size imposed numerous evolutionary 
pressures on the skulls and skeletons of sauropods. 
In particular, they were forced to evolve novel ways 
of lightening their skeletons via a complex system of 
air sacs (Fig. 1B) which probably also helped them 
to radiate excess body heat. Their limbs became 
straighter and column-like, with simplified joints, in 
order to support large body masses. Sauropod necks 
were often extremely long (up to c. 10 m) in order that 
they could position their heads within tree canopies 
during feeding.

Within a few million years of their origin, sauropods 
had achieved a virtually global distribution, 
which they maintained throughout most of their 
evolution until their final extinction. As a result, the 
geographic ranges of sauropods were controlled by 
both intrinsic factors (such as their physiologies) 
and extrinsic factors (such as sea level, the break-
up and Collision of continents, and climatic zones). 
Sauropods experienced a crisis at around 145 Mya., 
during which they lost 60-80% of their diversity. 
This extinction event resulted in the disappearance 
of many familiar forms such as Diplodocus and 
Brontosaurus, and a marked reduction in the 
geographic range of groups such as brachiosaurids. 
However, new groups of sauropods (in particular 
the peculiar titanosaurs) diversified in the Early 
Cretaceous (c. 125 Mya.), and went on to dominate 

many terrestrial ecosystems during the final 30 
million years of the Cretaceous.

Cetiosaurus lived during an important time in sauropod 
evolution. New evidence from China indicates that 
the late Early and early Middle Jurassic (c. 180-160 
Mya.), was a critical phase in sauropod evolution. 
In particular, many of the groups that dominated the 
Late Jurassic and Cretaceous, probably originated at 
this time, somewhat earlier than previously realised. 
Indeed, there is growing evidence that the poorly 
known Early Jurassic and early Middle Jurassic was 
a key phase in dinosaur evolution as a whole, being 
the period of rapid diversification and innovation that 
enabled dinosaurs to dominate the following 130 
million years of life on land.

1 Bavarian State Collections for Palaeontology and Geology, 
Ludwig-Maximilians University, Munich, Germany

2 Faculty of Geosciences, Utrecht University, Utrecht, The 
Netherlands

3 Naturalis Biodiversity Centre, Leiden, The Netherlands
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LEICESTER LITERARY AND PHILOSOPHICAL SOCIETY
ANNUAL STUDENT AWARDS 2018

ALICE’S ADVENTURES IN WONDERLAND 
AND THROUGH THE LOOKING-GLASS: 
AN ILLUSTRATED GUIDE TO GROWING 
UP IN VICTORIAN ENGLAND’ 

De Montfort University Prize winner is 
Charlotte Allen the best overall graduating 
Student in English

An Extended Essay submitted in partial fulfillment 
of the requirements for a BA Hons in English and 
Creative Writing, De Montfort University

This dissertation considers the way in which Lewis 
Carroll’s Alice’s Adventures in Wonderland and 
Through the Looking-Glass, serve as a spark of 
inspiration to the youth of the Victorian era, to 
overcome the common obstacles to which they 
were most vulnerable. Alice embodies several 
characteristics expected of a masculine hero, and 
despite her apparent identity crisis throughout the 
novel, she ultimately finds more power in herself 
than what would be acceptable in that period. While 
exploring this subject this dissertation also considers 
the dynamics presented between adult and child, as 
well as male and female characters. It focuses on the 
relationships Alice forms between different characters 
and how they reflect on potential real-world issues 
during Carroll’s lifetime, as well as considering iconic 
illustrations, due to Carroll’s diligence in ensuring 
they were perfect. Analysis of the illustrations will 
add more weight to the previously considered 
conclusions drawn from the text themselves by me 
and other researchers and will demonstrate the clear 
division between the unique character of Alice, and 
the nonsensical world that initially shuns her. 

Loughborough University is awarded 
for the best final year dissertation in the 
School of English

The winer is Chloe Johnston. 

Chloe Johnston attempted an original approach to 
a range of Modernist writers, drawing attention to 
their varied reactions to psycho-analytic theories. 

In chapters on Virginia Woolf and James Joyce, she 
contextualised their treatments of internal questioning 
by focusing on their psychiatric reading, leading to 
detailed and fresh approaches to Modernist formal 
experimentation. 

Leicester University prize is awarded for the 
best final year essay in the School of English 
and this year went to Thomas H Jenkins

‘Anomie’ is a term that identifies a ‘city experience’, a 
feeling of being in a crowd, observed yet not known. 
What does the New York Trilogy suggest about the 
relationship between the ‘city experience’ and the 
individual? Discuss with relation to the New York 
Trilogy and one or more other texts from the course. 

Embracing the phenomenological aspect of ‘anomie’ 
as the feeling of being observed but not known, this 
essay examined the relationship between the individual 
and ‘the city experience’ in Paul Auster’s The New 
York Trilogy and Brett Easton Ellis’s American Psycho, 
through dichotomies based on subject/object. In both 
novels the city defines the subject in relation to the 
city’s economic priorities, producing the dichotomy of 
wealth and waste. Waste manifested as homelessness 
is ontologically examined, the uncomfortable truth 
being that ‘the city experience’ wipes these subjects 
from the discourse. Why we are appalled by this 
but also ignore it can be clarified by the appeal of a 
Kantian view of the subject/object that the city has 
made non-viable. Auster plays with this in his second 
novel Ghost by including the transcendentalist work 
Walden as an integral part of the novel’s mystery. 
The appeal of Thoreau’s novel to the modern man is 
deconstructed and its own inventedness as allegorical 
fiction is highlighted, warning us that idealism is its 
own prison. If retrograde idealism exacerbates anomie, 
American Psycho asks whether an embrace of shallow 
excess can give a new means of sincere expression. Its 
violent eruptions and break down of narrative suggest 
otherwise. Auster’s The Locked Room proposes the 
most welcoming solution to anomie. Do not expect to 
be known because you can never fully know yourself. 
Embrace contingency and uncertainty; its freedom 
will be reflective of your own.
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