TRANSACTIONS OF THE LEICESTER
LITERARY & PHILOSOPHICAL SOCIETY

The Theatres of Leicestershire
The Barrow Kipper, ''Plesiosaurus" megacephalus
Entomology of inner city wasteland
Triassic -Jurassic boundary in Leicester
Invertebrate fauna of Donington Park
Lower Lias at Saddington
Poppy and Mandragora
Wildlife in Trust
Survival of the Aristocracy
D.H. Lawrence
Radio in the nineties
The Earth as a dustbin
Volume 83

August 1989

TRANSACTIONS OF THE LEICESTER LITERARY & PHILOSOPHICAL SOCIETY
Volume 83
August 1989

CONTENTS
POPPY AND MANDRAGORAAND All. THE DROWSY SYRUPS OF THE WORLD
Presidential Address by D.G.Lewis

1

THE SURVIVAL OF THE ARISTOCRACY IN ENGLAND: HOW DID THEY DO IT?
J.V.Beckett

6

RADIO IN THE NINETIES
J.Gallagher

8

THE THEATRES OF LEICESTERSHIRE
Helen Leacroft

13

WILDLIFE IN TRUST
Keith N .A.Alexander

15

PROBLEMS IN THE BIOGRAPHY OF D.H.LAWRENCE
John Worthen

18

THE BARROW KIPPER, 'PLESIOSAURUS' MEGACEPHALUS (PLESIOSAURIA,
REPTILIA) FROM THE LOWER LIAS (LOWER JURASSIC)
OF BARROW-UPON-SOAR, LEICESTERSHIRE
MA.Taylor & A.R.I.Cruickshank

20

THE TRIASSIC -JURASSIC BOUNDARY BEDS OF THE CITY OF LEICESTER
Paul B.Wignall, R.G. Clements & MichaelJ.Simms

25

THE LOWER LIAS AT SADDINGTON, LEICESTERSHIRE
D.M.Blake

32

AN ENTOMOLOGICAL SURVEY OF AN INNER CI'IYWASTELAND SITE:
HUMBERSTONE ROAD WHARF, LEICESTER
JG.Woodhead

35

THE INVERTEBRATE FAUNA OF DONINGTON PARK
D.A.Lott

39

THE EARTH AS A DUSTBIN?
DOMESTIC AND INDUSTRIAL WASTE DISPOSAL,
LANDFILL SITE SELECTION AND MANAGEMENT:
WHAT ALTERNATIVES ARE THERE TO HOLES IN THE GROUND?
C.O'Brien

53

54

TOXIC AND HAZARDOUS WASTE
~th~

w

WASTE DISPOSAL - PROTECTING WATER RESOURCES FOR THE FUTURE
AJ.Peacock

62

GEOLOGICAL ASPECTS OF WASTE DISPOSAL - HOW LEEDS DOES IT
IJ.Brown

65

SHORT NOTES ON TEMPORARY SECTIONS
H.E.Boynton

67

PRESIDENT'S REPORT, 1988-89

68

PROGRAMME FOR 147th SESSION

69

ANNUAL REPORT OF THE GEOLOGY'SECTION

70

ANNUAL REPORT OF THE NATURAL HISTORY SECTION

72

MEMBERSHIP LIST 1988-89

74

Cover picture:Theatre Royal, Leicester, 1949. Photo: Richard l.eacroft
© Copyright: The Leicester Literary and Philosophical Society, 1989
Published by the Leicester Literary and Philosophical Society, c/o Leicestershire Museums Service, 96 New Walk, I.eicster
LEl 6TD

ISSN 0141 3511

Transactions of the Leicester Literary & Phiwophical Sodety Volume 8), 1989

POPPY AND MANDRAGORAAND ALL THE DROWSY
SYRUPS OF THE WORLD
Presidential Address by
Dr D G Lewis delivered on 3 October 1988
One hundred and forty two years ago, on 16th
October 1846, a dentist called William Morton gave
an anaesthetic before an invited audience at
Massachusetts General Hospital in Boston • the teaching
hospital of Harvard University. The anaesthetic agent
was diethyl ether and 16th October is known as Ether
Day. The name anaesthesia which means a negation
offeeling was coined within a month of Ether Day by
the distinguished New England poet and author
Oliver Wendell Holmes Snr. Holmes had written a
series of books 'The Professor at the Breakfast Table'
and 'The Autocrat at the Breakfast Table'. he
contributed to a distinguished literary periodical
called 'The Atlantic Monthly', in a literary style
reputedly modelled on Addison and Steele. He was
a true Renaissance man, being, in addition, Professor
of Anatomy at Harvard University. Anaesthesia was
the term adopted by Morton in preference to Letheon
which was used initially because of the mythical waters
of the River Lethe were supposed to induce
forgetfulness of painful memories.

pale and trembling• were silently doing something to
this man's gory other leg.
That was war in 1812 in Russia, but 20 years later in
London the prestigious medical journal of the day
"The Lancet" referred to the sawdust on the floor of
operating theatres, knives stropped on the boot and
held in the surgeon's mouth until needed and ligatures
knotted into the buttonhole of an old and dirty frock
coat.
A description of an operation which took place in
America in 1846, just before Morton used ether,
recalled by Nathan Rice in 'Trials of a Public Benefactor'
is probably accurate:She is brought into the amphitheatre crowded with
men anxious to see the shedding of her blood, and
laid upon the table. With a knowledge and merciful
regard to the intensity of the agony she is to suffer,
opiates and stimulants have been freely given her.
She is cheered by kind words and the information
that it will soon be over and be freed for ever from
what afflicts her; she is enjoyed to be calm and to
keep quiet and still with assistance at hand to hold
her struggling form when the operation is
commenced.

Napoleon's advance on Moscow took place 177
years ago, 34 years before Morton's public
demonstration of anaesthesia. When I first read 'War
and Peace' I was horrified by Tolstoy's graphic
description of a casualty clearing station at Borodino
where the Russians had vainly tried to halt Napoleon's
advance on Moscow in 1812. The hero, Prince Andre
Bolkonsky, had been struck by an exploding shell
and was carried to the station. The gruesome sight
was graphically described in the following extract:

But of what avail all her attempts at fortitude? At the
first clean crisp cut of the scalpel, agonising screams
burst from her and with convulsive struggles she
endeavours to leap from the table. But force is nigh!
Strong men throw themselves upon her and pinion
her limbs. Shrieks upon shrieks make their horrible
way into the stillness of the room, until the heart of
the boldest sinks in his bosom like a lump oflead.

Prince Andre could not make out distinctly what was
in that tenL The pitiful groans from all sides and the
torturing pain in his thigh, stomach and back
distracted him. A!l he saw about him merged into a
general impression • of naked bleeding human
bodies that seemed to fill the whole of the tenL

At length, it's finished and prostrated with pain, weak
from her exertions and bruised by violence used, she
is borne from the amphitheatre to her bed in the
ward, to recover from the shock by slow degrees!
Speed in these operations was of the essence before
death from shock and pain supervened. The eminent
Scottish surgeon Robert Liston was famous for the
speed with which he performed. He could complete
an amputation in 19 seconds including ligatures,
though occasionally assistants lost fingers. Indeed it
was said that the more blood that stained the frockcoat,
the greater the regard in which the surgeon was held.

There were three operating tables in the tent. On
the nearest was a Tartar. Four soldiers were holding
him down and a spectacled doctor was cutting in to
his muscular brown back. He wriggled and twitched
his body and uttered piercing, ringing and prolonged
yells. On another table a tall well-fed man Jay on his
back with his head thrown back. Several dressers
were pressing on his chest to hold him down. One
large white plump leg twitched rapidly all the time
with feverish tremour. The man was sobbing and
choking convulsively. Two doctors - one of them was

The most heartrending account of which I am
aware, is of a mastectomy described by Fanny Burney,
the diarist and author of the late 18th century, in
which she was the patient. Such were the horrors of
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surgery that it was only resorted to when all else
failed. Most major hospitals saw only one operation
performed each week.

in 1800 he recommended it to remove the pain of
toothache and surgical operations. However, his
suggestion went unheeded.

The hope for pain relief - of anaesthesia - was
sought throughout the ages. The first most popular
suggestion was the mandragora or mandrake, first
put forward - it is claimed - by Asklepios. Asklepios
was the Greek God ofhealing-the son ofApollo-and
is symbolised by a serpent entwined round a staff.

It was used at laughing gas parties, as was ether, to
provide a socially acceptable form of light relief.
These frolics were exploited in America where it was
an alternative to card-playing, the theatre and circuses.
In puritanical New England these entertainments
were styled as "scientific demonstrations". the
showman Gardner Quincey Colton presented his
Grand Exhibition ofLaughing Gas in the Union Hall
of Hartford, Connecticut on 10th December 1844.
This performance was attended by the most tragic
figure in my story- Horace Wells. Wells appreciated
nitrous oxide and sought a private demonstration. A
local volunteer danced like a dervish and injured
himselfby striking the furniture but curiously despite
cuts and bruises felt no pain.

The root of the mandragora is divided into two
and therefore resembles the lower regions of a man.
It was a universal remedy, curing infertility in women
and also acting as an aphrodisiac. Its properties are
listed in Machiavelli's "La Mandragola". Its narcotic
stupefying properties were known to Shakespeare; as
Cleopatra states
give me to drink mandragora
That I might sleep out this great gap of time
My Anthony is away.

Wells, a dentist, was anaesthetised by the showman
Colton and had a tooth extracted. Wells, anticipating
a fortune, offered Colton a share in the enterprise.
Colton declined. Wells contacted the senior surgeon
at Massachusetts General Hospital, asking to be allowed
to demonstrate nitrous oxide. The demonstration
took place in January 1845 when Wells, buoyed up
with enthusiasm, had only administered nitrous oxide
on 15 previous occasions. A Harvard student with
toothache volunteered. The tragedy for Wells was-as
we now know- nitrous oxide is a veryweak anaesthetic
and will not anaesthetise all patients. Wells, after
giving nitrous oxide, attempted to pull the tooth but
the thickset student let out a terrific yell. Wells was
booed out of the auditorium and fled leaving his
instruments behind. Wells was the unlucky victim of
·his own lack of expertise and his choice of agenL He
became deeply depressed. By 1848, living penniless
in New York, he saw himself as an avenging angel and
threw sulphuric acid in the faces of two prostitutes in
Broadway. He was arrested and in the Tombs Prison
he committed suicide at the age of 33.

There were some complications, however, in its
preparation for, so it was thought, it could not be
uprooted without fatal consequences and it screamed
as it was uprooted. To overcome this a cord was fixed
to the root of the mandrake and round a dog's neck.
The dog was chased and the mandrake with a scream,
was drawn out of the ground - and the dog died I
Unfortunately the plant is mythical. there is a herb
called mandragora in Southern Europe and North
Africa, with yellow berries but apparently it does not
possess the properties I have described. Nonetheless
the premier anaesthetic society, The Anaesthetic
Research Society, has adopted the emblem of the
mandragora.
lfwe discount these non-existent remedies we are
left with opium or laudanum as the standard stupefying
agent supplemented by alcohol. It was used in obstetrics
to reduce the pain oflabour but it was not universally
popular, as a midwife who used opium in the 16th
century was burnt as a Witch.
Ether was the agent that was ultimately accepted.
Discovered by Lully in the 13th century, it was
rediscovered in the 15th century by a Swiss alchemist
and doctor, Paracelsus who is called the 'Father of
Chemistry'. He noted that 'chickens took it gladly;
remained asleep along time, awakening undamaged'.
Nobody followed it up until Morton's demonstration
in 1846.

William Morton was made of sterner stuff. He had
worked in dental partnership with Wells in 1842 and
had entered Harvard as a medical student in 1844.
Success after much experimentation with diethyl
ether came when he anaesthetised Eben Frost for a
painless tooth extraction on 30th September 1846.
Patients flocked to his door. His public demonstration
at Massachusetts General Hospital 20 months after
Wells's abortive attempt was an unqualified success.

Sir Humphrey Davy was responsible for bringing
another agent to prominence at the beginning of the
19th century. This was nitrous oxide, which had been
discovered at the end of the 18th century by the
Manchester Quaker, Joseph Priestly. The gas had
been called toxic but Davy inhaled it and noted it
caused lightness of the body and made him burst out
laughing. He tried it on his friends Southey (Poet
Laureate) and Coleridge and in his book published

Ether had reached America but the next episode
in this saga was its arrival in Britain. Amongst the
audience at Morton's demonstration was a surgeon,
Henry Bigelow. He wrote a letter to an American
acquaintance, Francis Boott, who lived in London.
The letter was sent on 28th November 1846 - six
weeks after the demonstration on Ether Day. The
letter was carried in Cunard 's wooden paddle steamer,
the "Acadia", and took a fortnight to cross the
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Marston was outspoken and offended many doctors
in the town. He was sued by a patient in 1912 for
negligence - the patient had inhaled a tooth. The
doctors at the Royal Infirmary allied themselves against
him and he lost the case, a decision which was later
reversed on appeal. He was, however, professionally
ruined as he had to bear the costs of £11,000 (equivalent
to about £400,000 today). It is interesting that when
the Faculty of Anaesthetists was formed in 1948 to
govern professional standards, the first Dean (its
presiding member) was Archie Marston - Robert
Marston's nephew.

Atlantic. It arrived in Liverpool on Wednesday 16th
December. By the Saturday of that week Francis
Boott had anaesthetised his niece, Miss Lonsdale for
the extraction ofa tooth. Two days later, on Monday
21stDecember, thefirstmajoroperation underether
was carried out in University College Hospital by the
great surgeon Liston - a leg amputation on Frederick
Churchill. Present at the operation was Dr John
Snow, the first man who specialised in anaesthesia
and gave chloroform to Queen Victoria for the birth
of two of her children.
The ship's surgeon on the "Acadia", Dr William
Fraser, was fascinated by the ether successes in Boston
and on docking in Liverpool hurried home to Dumfries.
Thus the Dumfries and Galloway Royal Infirmary
claims that Mr. William Scott undertook the first
major surgery under ether on 19th December 1846,
the day ofDr. Boott' s dental anaesthesia and two days
before Liston' s surgery.

When I became an anaesthetist, I worked at the
University of Liverpool where they were very proud
of the technique they had developed-used, they said,
in Liverpool and the rest of the World, but not in the
rest of Britain. This new technique involved the use
of South American arrow poisons. The Liverpool
anaesthetists dislike the use of inhalational agents
like ether and chloroform.

Whatever the truth, the fact is that brutal stone age
surgery was over in Britain and America. Within 13
months Britain could boast a 'first' when Sir James
Young Simpson, Professor Obstetrics at Edinburgh,
had unveiled chloroform. Within a further year of
this discovery, the more dangerous chloroform had
almost entirely replaced ether.

The Liverpool technique involved putting the
patient to sleep with a rapidly acting drug and then
paralysing the patient with the South American arrow
poison- curare. Breathing was carried out artificially
by the anaesthetist squeezing a bag of anaesthetic
gases into the lungs. The gases were nitrous oxide
(laughing gas) and oxygen. This very light anaesthesia
allowed fast recovery, ensuring the patient was fully
conscious immediately after the operation, which is
most important if there are few anaesthetists and the
nursing care is poor.

Paradoxically, anaesthesia was an unmitigated
disaster. Morton became involved in a quarrel over
apatentwithhisfriend, thechemistJackson. Morton
died penniless and Jackson drank himself to death.
Surgery rose by up to 20-fold but, as it was a dirty
business, rapid infection of wounds occurred with a
high death rate.

Liverpool had introduced curare into Britain in
1948-which seems comparatively recent, as indeed I
now cannot visualise anaesthesia without curare. The
man who introduced it was Cecil Gray, who was
Professor of Anaesthesia when I was at Liverpool. the
drug had first been used by Harold Griffi.lhs in Montreal
in 1942.

The world had to wait 21 years after Morton until
Sir Joseph Lister introduced the Carbolic spray in
1867, and the age of antiseptic surgery dawned.
One Leicestershire physician, Sir Benjamin Ward
Richardson, became distinguished in the field of
anaesthesia. Born on Halloween 1828 in Somerby,
he went to medical school in Glasgow and became an
assistant in a practice at Narborough where he
resuscitated a carpenter who had collapsed. On
leaving Narborough he went tp London where he
attained fame. Amongst his notable achievements
was the introduction of a new anaesthetic agent. He
also devised a method for ventilating the lungs and
designed the first pacemaker. He was a prodigious
experimenter in many fields and his famous "History
of Anaesthesia" was produced in 1870. His crowning.
achievement was to be elected a Fellow of the Royal
Society.

Curare, or other South American arrow poisons,
have been known for a long time. Sir Walter Raleigh
noted it on his South American expedition of 1595.
The oddest character to use it was Charles Waterton,
who was born at the family home, Walton Hall, near
Wakefield in 1 783. When he was 29 and travelling in
south America he became interested in what he
called "wourali", which was in fact a crude extract of
curare. He performed an experiment on an ass, by
inoculating it with poison but it "died" within 10
minutes. He then opened the animal's windpipe and
ventilated it for four hours after which the animal
recovered. The ass was christened 'Wouralia' and
sent to Walton Hall to end her days in peace.

A Leicester dentist called Robert Marston, born in
1853, used anaesthesia in his practice from the earliest
days. He designed apparatus which was reputed to
dispense chloroform safely. He also designed a machine
for nitrous oxide anaesthesia which was used in
Leicester until 1939 by his son ( also named Robert).

Waterton also took part in an experiment to compare
the effects on rabbits of curare and rattlesnake poison.
Twenty eight rattlesnakes were obtained, but until
Waterton arrived nobody would hold the rabbits in
the snakes' glass tanks. Waterton saved the evening
3

by holding each rattlesnake firmly by the neck and
presenting the victim to it with the other hand. A
remarkable feat, but not for Waterton who on one
occasion rode on the back of a crocodile

rebandaged and no operation was performed. It is
possible that the anxiety shown by the man allied to
his hysterical personality traits might have accounted
for his supposed 'recollections'.

One of the complications of the use of curare is
that the patient might not be asleep during surgery,
but cannot make it known because he is paralysed by
the drug. The problem of awareness during surgery
was an important but rarely recognised occurrence
until recently. However, evidence based on a statement
by the patient should be treated with caution. A
celebrated incident was of a patient who felt he had
been conscious though pain-free whilst his leg had
been amputated. He recalled in rather gruesome
detail the noise of the sawing of the bone. In fact he
had been to the operating theatre and anaesthetised
but his leg was so much improved that it was merely

To sleep: perchance to dream; Ay there's the rub
For in his sleep of death, what dreams may come.
Today anaesthesia is taken for granted, but its
arrival on the medicalscenewas barely 150years ago.
Before that time surgery was barbaric, being chiefly
confined to treatment of severe iajuries and obstetric
surgery. Sadly, anaesthesia, although it provided
painless surgery, was linked to high mortality because
of unhygenic techniques. Later, curare became a
useful anaesthetic adjunct. That life today is so
different is a measure of the contribution of those
pioneers and especially of William Henry Morton.
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Francis Boot's house at 52 Gower St., London.

Close-up of plaque commemorating the first
anaesthetic at Francis Boot's house on 19th December,
1846.

Robert Marston, the Leicester dentist and anaesthetist
(1853-1913).

Robert Marston's advertisement c. 1880.

Sir Benjamin Ward Richardson, F.RS., the
distinguished Leicester physician, (1828-1896).

Robert Marston's "Anaesthetist's Pocket Companion"
c. 1899.
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THE SURVIVAL OF THE ARISTOCRACYIN ENGIAND:
HOW DID THEY DO IT?
Summary of lecture given by
JVBeckett
on October I 7 1988
Nineteenth-century commentators and twentiethcentury historians have been surprised and sometimes
astonished at the continued influence and power of
the English aristocracy. How was it that as society
grew more urbanized and industrialized with each
decade of the nineteenth century the landed aristocracy
managed to maintain its traditional political and
social control, almost without challenge? The question
is easier to pose than to answer, but there are three
key points which seem to be seminal in this survival:
the openness of the aristocracy to newcomers; the
contribution of the group to the development of the
economy; and the capacity and willingness that they
showed to govern in the best interests of the whole
nation.

sums as compensation, and generally consuming vast
amounts of money (much of it borrowed) in nonproductive concerns such as house building, racehorses
and electioneering. There is certainly a grain of
truth in these accusations, but the weight of evidence
points to the aristocracy as a group playing a much
more positive role.
To promote agricultural
improvement they invested in enclosure, drainage
schemes and new farm buildings. Aristocrats with
mineral resources put up the capital to support
technological breakthroughs such as the Newcomen
steam engine. Those owning urban building land
often took responsibility for laying out roads, providing
sewers and other facilities, and planning the type of
housing to be erected. Many participated in improving
the national communications network, providing
capital for turnpike road improvement schemes, and
often playing a part in canal and railway promotions.
A few were particularly active in dock promotions.
Admittedly many spent beyond their means, but in
some cases they continued to invest- and thereby to
support - projects which might have fallen by the
wayside if left to a hard-nosed businessman. The
classic example is the Duke of Bridgewater's outlay
on the Worsley-Manchester canal, but other examples
include the Dukes of Devonshire's spending on Barrowin-Furness, and the promotions of the Marquesses of
Bute and Londonderry respectively at Cardiff and
Seaham.

The openness of the English aristocracy has been
a subject of considerable debate in recent years.
Contemporaries stressed that the group never became
a closed caste, in the manner of some European
nobilities, but always remained open to newcomers.
The image ofploughboy to duke through hard work
and determination died hard, but it was no more
than an image. To make the lowest rungs of the
hierarchy- the ranks of gentleman or esquire - required
landed acreage, marriage into the peerage or gentry,
a coat of arms and a country seat; and then the
patience - perhaps extending over two or three
generations - to await the call to be sheriff, to join the
county bench of magistrates, and perhaps even to
become a Knight of the Shire. None of this guaranteed
a baronetcy, let alone peerage; in 1883 one-third of
the greater landowners were untitled. Political service,
and particularly military service, were the two channels
through which individuals could hope for accelerated
promotion. Although for most aspirant aristocrats
progress was grindingly slow, the social prestige and
political power which went with rank ensured a steady
flow of would-he entrants knocking on the aristocratic
door.

English aristocrats never lost their willingness to
run both local and national government, and nor
were they seriously challenged in their authority. In
the country aristocratic houses were centres for social
activities designed to unite the community. Individuals
helped to finance schools, churches and housing;
and took their places as Justices of the Peace, lords
lieutenant, and members of the Grand Jury. In
London they dominated the Cabinet until the end of
the nineteenth century, particularly in Conservative
administrations, and they had influence throughout
the armed forces, the civil service and the judiciary.
The House of Lords was the preserve of the heads of
peerage families, many ofwhom had sons, grandsons
and other relatives in the lower house. ParHamentary
reform may have undermined this clubland
atmosphere, but the middle class made no concerted
effort to replace the scions of landed houses in the

The aristocracy also survived because they played
a significant role in the improvement of their estates
and, by extension, in the development of the national
economy. The traditional image is of a parasitic
aristocracy running uneconomic model farms, letting
their mineral resources to avoid investment, demanding
impossible route changes to prevent canals and railways
running through their land or else asking for unrealistic
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Commons. Contemporaries noted how the aristocratic
ethos was accepted by the middle classes, and the
willingness that they showed to emulate the landed
order.

into the civil service undermined one traditional
area of patronage; Parliamentary reform weakened
their hold on the House of Commons; and the 1911
Parliament Act reduced the powers of the House of
Lords. Since 1914 the decline has been more marked,
with vast acreages sold off and a much reduced
political power base. Even so, the English aristocracy
remains a significant landed force in the late twentieth
century, and the opening ofits houses to the public
has ensured a continuing fascination with a group
whose social and political power base has been only
slowly eroded.

Despite the absence of an effective challenge, by
the late nineteenth century the aristocratic hold was
beginning to slip. As a group the aristocracy ran into
financial difficulties in the post-187~ agricultural
depression, and while many found a temporary respite
in ornamental City directorships and ceremonial
positions across the Empire, the sun was already
beginning to set for them by 1914. Competitive entry

JVBeckett
History Department
University of Nottingham
Nottingham NG7 2RD
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RADIO IN THE NINETIES
J Gallagher
Lecture delivered on 7 November 1988
withagrowingelementofspeechcontentbornoutof
a social awareness that the station has a role to play in
coping with major problems such as drugs and Aids.
Radio 2 provides mainly middle-of-the-road, melodic
music but also has an important role to play in
current affairs; it was theJimmy Young Show that won
the Daily Mail national award in October for the best
news and current affairs programme on radio. Radio
2 is also the main source of our national sports
coverage. Radio 3 consists mainly of serious music
but is now doing more and more jazz and traditional
music and also has a strong thread of discussion and
analysis speech programmes. It is also the present
home of the famous or notorious - depending on
your predeliction -ball-by-ball cricket commentaries!
Finally Radio 4 is the rich-mix channel offering
everything from the Archers (for which I'm
responsible) to Shakespeare (for which, sadly, I'm
not), from the Today programme to the News Quiz,
and from Desert Island Discs to Alastair Cooke's
Letter from America Radio 4 is my favourite Pandora's
Box.

Thanking you for this oppartunity to talk a little
about the future of radio, I also thank you for the
planning that went into getting me here on the very
day that the Home Secretary published his White
Paper on the future of broadcasting.
As I can't therefore be sure about what's in the
Paper, or indeed what's not in it, I would find it
helpful if you would keep your laughter to a minimum
when I get my forecasts hopelessly wrong!

I will be giving my personal views and hope that
you will not treat anything I say as being the BBC's
policy. Having said that, it might be helpful to begin
with a few words about myself and my role within the
BBC so that you can assess for yourself the validity of
my comments and the likelihood of my view of the
year 2000 Mr Hurd's plans not withstanding.
I have been in radio for more than 20 years, and I
am here by choice, I initially worked in television and
made the transition to radio for a very simple and
expedient reason - I was made redundant under the
Broadcasting in the Seventies re-organisation!
However, once with radio I found it all so fascinating
and simple; no more lighting men, cameramen,
electricians, chippies, scenery hands, designers or
any of the other paraphenalia of modern television.
Radio is just me (the producer), one sound engineer
... the broadcaster and the audience. That very
straightforward relationship with the listener allows
me to develop and create programmes that will stretch
both of our imaginations.

We also have a chain of more than 30 local stations
which provide a mix of local news and information
and a wide variety of community-based programmes.
Radio Leicester, the first in the chain more than 21
years ago, is a very good example.
The opposition - commercial local radio - has
nearly double the number of local stations, most of
them providing a regular diet of popular (as opposed
to just pap) music and chat, with some news and
traffic information but with a strong vein of additional
local interest being provided by the commercials. I
haven't heard your local station's output, so I can't
comment on its quality.

My present role is head of network radio at Pebble
Mill, and that means I have responsibility for some
national programming across Radios 2, 2, 3 and 4;
and I'm a member of the regional direction team
working closely with the local radio stations. I was
also the director of the BBC "Radio Show" at Earls
Court October 1988 at which we capitalised on what
we hope is a recent renaissance of radio listening by
giving ourselves a springboard to re-assert ourselves
as a dynamic part of the mass media.

So if that is where we are now, where are we going
next? There are three key factors to consider. One is,
of course, technology, the way we transmit the signals
and how you are able to receive them is pretty
fundamental. Second, whether we as broadcasters
like it or not, it is the Home Office which controls the
wavelengths. Third are our own aspirations ... and I
hope that broadcasters will always have some say in
broadcasting!

A few years back, I was a member of the BBC
working party that drew up the planning document
"Radio in the Nineties", but like all forward planning
documents, that paper has been somewhat overtaken
by events.

As you are a Philosophical Society and I am no
expert, I hope you will forgive me if I deaJ with the
first area - the technology - somewhat briefly. At the
recent Radio Show mentioned earlier, I did get a
glimpse of some of the new technology; as someone

These then, are my credentials. Let me now
remind you of where radio is today. The BBC has
four networks. Radio One is largely pop music but
8

advantage of being usable by untrained listener. It is
our first fully-automatic tuning system. You simply
press one button for the station you want ... and that's
it! I know push-buttons are not new, but all the
current radio sets using buttons require a great deal
of pre-programming: the RDS set doesn't. It will
always find for you the best signal for the station you
want (and you can see the immediate advantage for
car-radio listeners).

else has said, I have seen the future and it works! I
think the most immediate benefits of the changes in
technology will be in the sheer quality of the sound.
As you know, we've been broadcasting in stereo on
FM for many years. But that was started at a time when
most of the specialist listening - that is by people who
were as interested in the quality of sound as they were
in the programmes - was done in the home using
large sets with fixed aerials, usually mounted on the
roof. With that in mind, we designed our transmitting
stations to radiate signals with what we call "horizontal
polarisation", in which the transmitted waves oscillate
horizontally and the rods of the receiving aerials are
horizontal mainly to avoid the problem of interference
from car ignition systems. Today, of course, much
listening is done on either portable transistorised sets
or in the car. In both instances, the aerials are
telescopic and vertical, and almost invariably close to
the ground where the horizontal polarized signals
are at their weakest. Most of you, I'm sure, will be
familiar with the resultant problems of fading and
weak signals. That problem has been well and truly
cracked and we are in the process of re-engineering
our transmitters for "mixed polarisation." Quite
simply, that means the signals will now include a
vertical component which suits the vertical aerials
much better. By the end ofl989, all our transmitters
and relay stations will have been converted.

Another valuable adjunct to RDS will be our travel
service. This will enable you to hear relevant local
travel flashes wherever you happen to be, even though
you are not tuned in to the station that's putting them
out. It will work even if you are listening to a cassette
or have the volume turnedrightdown. What happens
is that a special signal will go into your RDS set,
warning that a traffic flash for the area you are in is
about to be broadcast. If you have your special
"Travel" button pressed in, RDS will automatically
tune into the relevant station for the duration of the
flash and then take you back to your original listening.
If you don't want any interruptions, you simply leave
the button off.
We have already started transmitting RDS signals
and some manufacturers have sets on the market, but
it will be later next year before your friendly garage
will be able to fit one in your car. In a few years time,
I would expect the system to be even more sophisticated
so that within a few years we should effectively be able
to talk to our radio: we will be able to ask it to find a
specific kind of programme for us - current affairs,
news, light music, drama and so on, and it will do the
searching and switch to the appropriate signal to give
us what we want.

I don't promise that that means the end of audibility
problems but it should ease the situation; the problem
is, of course, that the FM signals travel no more than
50 or 60 miles in straight lines, which means that they
cannot pass through major obstructions, thus creating
reception difficulties, particularly in cars.
The answer to the problem of constantly h~ving to
re-tune to a different station is on the way. RDS, the
Radio Data System, will enable your radio to tune
automatically to the nearest strong signal while
remaining on the same station. RDS is being hailed
by the experts as the greatest improvement in radio
since the invention of the transistor and, if I may
digress a little at this point, you might like to know a
quick story about the transistor - invented exactly
forty years ago. It was invented not by the Japanese,
but by the Americans; the only problem was that the
Americans couldn 'tsee any practical use for it except,
perhaps, in hearing aids. In fact, they were so convinced
that it had little practical or commercial value than
when a Japanese radio manufacturer tried to buy the
patent, they refused on the grounds that they didn't
want the man to waste his money. The man, from a
then tiny company called Sony, persevered and two
years later, more for a quiet life than anything else,
the Americans sold the patent for a few thousand
dollars. The rest, as they say, is history!

The government's thinking on Radio in the Nineties.
is explained in the White Paperjust published. It was
not expected to say much about radio, but a statement
due within the next week or so is almost certain to
include Douglas Hurd's determination to both expand
and de-regulate radio.
From the green paper published early in 1988 we
can see the direction Mr Hurd would like us to take.
First of all, he wants to set up a new Radio Authority,
that is a regulatory body to licence and supervise the
existing commercial 'stations and the new national
and local stations also included in his thinking. He
says it will be more "relaxed" and have a "lighter
touch" than the IBA, which currently does the job.
He wants to see the start of a new community radio
service, with the fist twenty or so stations probably on
the air late in 1989 or in 1990. His plans also allow for
three new commercial national networks.
On the matter of wavelengths, he plans to make
the BBC give up two medium wave frequencies ...
those currently used by Radio 1 and Radio 3; and he
hopes that a further FM wavelength will become
available after international negotiations with the

But let me get back to RDS: even the experts
describe it as a piece of mind-boggling technology,
although I should add hastily that it has the decided
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European broadcasters, probably some time in 1990.

showed that 96 per cent of listeners were satisfied
with the service we provide. We're now determined
to satisfy the other four per cent ... if we can find
them!

So let's now add the third ingredient that might
give us an indication of the likely radio recipe in the
1990s and beyond ... that is, the aspirations of the
broadcasters and, of course, the would-be broadcasters
as encouraged by Mr Hurd and the governmenL

The one inhibiting factor could well be money. I
don'tthinkit'sanysecretthatthisgovernmentwould
dearly like to see the end of the present licence-fee
method of funding the BBC, and any change- such as
the introduction of subscription television~ could, of
course, have a serious effect on radio. Our existing
Charter runs until 1996 so we still have some years to
organise ourselves ... and I'm sure we willl

First of all, let me talk about the BBC's likely road
ahead by quoting our Managing Director:
Within the new framework, we must ensure that our
M million listeners each week can still enjoy the full
range and diversity of the programmes we currently
offer.

So what about community radio? When he first
spoke about it in the House of Commons, the Home
Secretary said:

An example of that determination is our response
to the government's insistence that we would no
longer be allowed to use any of our wavelengths for
simulcasting, that is broadcasting the same service on
different wavelengths. Most of you will know that
during certain periods some of the local radio stations
come together with one of the networks so that you
can therefore hear Radio 2, for example, on its own
wavelength and on Radio Leicester's wavelength.

The time is now right for major change. We have
been well-served by broadcasters. Standards have
been high but we have less radio than other
countries. In many areas listeners have no service
other than the BBC. There are many tastes and
interests which existing services can, at best, satisfy
only to a limited extent

What we now plan is a new national network,
Radio 5, which will be launched in the autumn of
1990 (you may have noticed we made and announced
the appointment of the controller a few weeks ago).
Radio 5 was one of the recommendations of our
"Radio in the Nineties" paper! It's already being
called the leisure channel because it will take in all
our sports programmes as well as having the
responsibility for educational output - schools,
continuing education and Open University. There is
also the possibility of some World Service programmes
being repeated on Radio 5. The network will use the
one remaining AM frequency available to the BBC.
The other services - Radios 1, 2, ~ and 4 will be on FM
(or VHF as it used to be known). I can reassure Radio
4 listeners, however, that it will continue to use the
1500 metres longwave signal for many more years yeL

That was in January, 1987, and Mr Hurd foresaw
an explosion of broadcasting with hundreds of
community stations springing up all over the country
in the next year or so. It looked as if his prophesy
might be accurate when about 270 applications were
received for experimental licences.
Since then, however, there has been either a slowdown because of the bureaucratic machine not being
able to cope or by a lessening of enthusiasm. The
government abandoned plans to issue 120 licences
and asked the IBA-which, remember, it's planning to
abolish in the next year or so - to come up with
proposals for expansion within the framework of the
1981 Broadcasting AcL fu a result, the IBA is now
planning to issue just 20 licences: five for "community
of interest" stations for ethnic minorities (probably
with a transmission area of 12 kilometres across) in
large centres of population (and I imagine Leicester
would be a probable centre for an fuian station); a
further five for non-ethnic audiences and ten serving
much smaller areas (with a radius of only six kilometres).

fu far as local radio is concerned, the BBC will
continue to expand the chain and new stations are
planned for Warwickshire, Hereford and Worcester,
Surrey and Berkshire, Gloucestershire, Wiltshire,
Suffolk and DorseL

These new contractors will not have to meet the
terms of the 1981 Act requiring them to provide a full
range of programmes, because says the IBA, existing
stations already fulfil that requiremenL

In case you think we're being complacent by seeming
to offer you more of the same, let me reassure you
that we're noL We know we can't afford to make
another mistake like that over pop music, we
underestimated its impact in the early sixties and
allowed the birth of the pirate stations. We were only
saved by the intervention of a beneficient Postmaster
General who introduced punitive measures against
them and paved the way for our Radio 1. We really
are aware of the dangers ofletting the competition
steal a march on us. But our confidence in what we
are doing was underlined in a quite astonishing way
by an independent survey earlier this year which

The licences will be granted on the strength of
written applications from almost any group, whether
they be non-commercial (such as university, perhaps)
or supported by advertising, or even from existing
contractors of bigger stations. Whoever wins these
licences will have to acquire land, and instal and
equip their own transmitters (at presemt the ILR
stations rent from the IBA), and that in addition to all
the other costs like setting up studios, staff and so on.
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I would want to promote the sale of records ... and I
would certainly make my network a pop music service.
I might start with the best of intentions to include a
news service and one or two other speech programmes,
but once I saw how expensive they were and how they
were eating into the profits, I would have to be
expedient and abandon them.

I twill need considerable investment and my personal
view is that we won't hear a great deal more about it
outside London.
Now let's look at the proposals for three new
commercial networks. Mr Hurd has made it clear
what he would like to see happen. ''The stimulus of
competition to the BBC across a broad range ...
diverse programme services calculated to appeal to a
variety of tastes and audiences."

Another company that has expressed interest is
called Crown Radio and that's a partnership of
London's Capital Radio and LBC ( the news station),
under the chairmanship of Christopher Chataway,
the former MP and a one-time presenter of news and
current affairs programmes for commercial_television.
We don't have to guess what Mr Chatawaywould want
to do because he's already indicated his plans ... for a
rolling news format (similar to some existing stations
in the US) with what they call 15-minute bites .. that
is, the same news being re-processed and/ or updated
every quarter of an hour.

I need to emphasise again that the views expressed
herearemayownandnotthoseoftheBBChierarchy.
While Mr Hurd expresses a perfectly genuine and
totally acceptable hope, I am not at all sure that there
is much chance of its fulfilment. The licences for the
new networks will effectively be issued to the highest
bidder (similar, I guess, to today's White Paper proposals
for future television franchises). There are certain
safeguards in that the applications will be dealt with
in two stages.

Both these examples provide evidence of the wouldbe broadcasters not necessarily going along with the
government. I won't offer a forecast of who will win
... but I'm reminded of the saying: money talks. I
suspect we might be able to change that to: money
broadcasts! Mr Chataway, incidentally, is quoted as
saying he sees now the chance for the final move away
from Reithian principles of broadcasting, which he
describes as ''doing good by stealth.'' ltis now time,
he says, to give people what they want.

In the first stage the new Radio Authority will vet
the applicants to ensure that they are nationals of the
European Community - that no group owns more
than one network and six local stations; and to restrict
cross-ownership of newspapers and radio stations.
Only then, in the second stage, will the successful
companies be invited to submit their sealed bids for
the franchises.
Mr Hurd assures us: "The key test which each
station will have to pass to obtain a licence to broadcast
is that of widening the range of consumer choice.
They will have to live up to their promises to their
audiences to keep their licences.'' Now if that meant
what it said, you and I would be forgiven for assuming
that there will not be another pop music network
because Radio I is there already, and that there won't
be a national news network because Mr Hurd asserts
the need not to allow any network to be "limited to
a single format."

The presen tgovernmenthas strong feelings about
controlling and regulating broadcasting. You would
have to have been living on Mars in recent years not
to know that Mrs Thatcher and her colleagues are not
exactly enthusiastic about the BBC and 11V and that
we have both been subjected to demands, warnings
and dark threats. One of those threats has been
carried out: the government has already set up the
Broadcasting Standards Council under Lord ReesMogg to achieve what it says are better standards by,
as a first measure, lowering the amount of sex and
violence on television. We have yet to be told what
the subsequent measures might be; I say no more
than that some of our more creative writers and
dramatists see the inhibiting influence of the BSC as
the first step towards censorship. Perhaps you would
dismiss that with one of the politician's favourite
phrases: they would say that, wouldn't they?

The reality, when it comes down to it, will -and I
don't see how it can be otherwise within a freemakret society-will be that he who pays the piper will
call the tune. Governed as they will be by the highestbidder philosophy, the successful applicants are going
to be the big groups with money to spare for investment
... in other words, companies who will be more
interested in getting a return on their investment
than they are in broadcasting standards. I make that
comment as a simple statement and not as a criticism·
of likely investors.

More recently, we - everyone in radio and television
- were thrown into some confusion by another
government measure. That was the Order made in
late 1988 about members of Sinn Fein and other Irish
groups.

As examples, these are just two of the companies
already showing strong interest in entering the bidding.

Let me quote the order: "No one speaking for any
of the organisations" (ten were listed) "can be allowed
to be heard on television or radio programmes. In
addition, no other person who speaks their own
words in favour of any of the organisations can be

One is Richard Branson's Virgin conglomerate.
Although it's true that Mr Branson has diversified
into various fields, his main income is still from the
recording industry. Ifl were him and I won a licence,
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heard on programmes unless they are speaking in
Parliament at Westminster or are involved in an
election for the Westminster Parliament, the European
Parliament or a local council in the United Kingdom."

they put us in a Catch 22 situation. Ifwe say nothing,
we can be accused of not caring about such principles
as free speech. If we protest, we are accused of
showing our sympathy for terrorists.

Now whatever you and I may think about
organisations like Sinn Fein, at the moment it is a
legitimate political party with dozens of elected
councillors in Ulster; one of the IRA chiefs (Gerry
Adams) was elected a Member of Parliament at the
last General Election and is entitled to take his seat in
the House of Commons although has not yet done so.

Lest you think that I'm one of the left-wing BBC
producers that we read so much about in the national
press, let me just add that we had lots of similar
problems with the Labour government and Mr Harold
Wilson. One ofmy old bosses found himself more or
less banished to the regions because he had been
responsible for a programme called "Yesterday's
Men".

The BBC has always accepted some restrictions
over reporting members of certain proscribed
organisations and the government could have achieved
its primary aim simply by making the quoted groups
illegal. It could instead have extended the order to
include the press. It is still perfectly legal for the
newspapers to interview and quote the self-same
people who are banned from being heard on the air.
Few people won't sympathise with the Order's stated
objective of starving terrorists of the "oxygen of
publicity," but in this instance, the government again
chose to use the broadcasters to deny freedom of
speech to certain people. by making us the messenger,

But that's another story, and on this occasion, the
point is quite simply: what do you, as members of the
listening and viewing public, want? What do you see
as the role of the broadcaster? To those of you with
views, whatever they are, I would urge you to make
sure they are known by the politicians. to those ofyou
who have no views, I can only warn you that you will
get the sort of mass media that you deserve;
While I believe that I have a role in Radio in the
Nineties it's much more important that you realise
that you have a role in the future of broadcasting.

J Gallagher
BBC
Pebble Mill
Birmingham B7 7QQ
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THE THEATRES OF LEICESTERSHIRE
Summary of lecture given by
Helen Leacroft
on 6 February 1989
Records of the early 18th century indicate that
travelling players performed in Leicester in a tithe
barn situated in Millstone Lane, which they fitted up
as a theatre. A similar venue was also used in Ashbyde-la-Zouch.
Leicester's first 'proper' theatre was built in 1750,
whenJohn Bass erected Assembly Rooms on the Coal
Hill outside the East Gates. The first floor was used
for balls and concerts, and, during the season, as a
theatre. It had a pit and gallery, and provision was
made on the stage for traps for" sinkings and flyings".
Joseph Cradock, of Gumley Hall, built an upper
gallery on the occasion of a benefit concert for the
Infirmary. Such galleries were often weakly built,
one in the Hinckley theatre collapsing in 1804 and
again in 1835.
Figure 1.

The seasons took place in the winter and late
spring months. A manager provided a resident
company which performed on three nights of the
week. Plays were accompanied throughout by music,
the acts were interspersed with songs and dances, and
a farce concluded the entertainment.

Conjectural reconstruction of the Sparrow Hill
Theatre, Loughborough, 1823.
A similar theatre behind a terrace in Bath Street,
Ashby, was opened in 1828. But by 1846 it was
recorded as being "seldom used". Eventually it
suffered the same fat as Lough borough, the pit being
floored over, but he original stage was left in situ. The
building was demolished in 1967.

In 1800 a new theatre, built by John Johnson, was
opened on a site in Market Place South, next door to
the present County Rooms. No visual record has
been found, but playbills show that that there were
boxes, pit and gallery. The manager from 1801-14
was Mr M'Cready, who brought new plays and scenery
from London, and augmented his company with
leading players when they were not playing in the
capital. When Master Betty appeared in 1804, the
town authorities set up a one way system of traffic for
patrons arriving in carriages. M'Cready's son, William,
joined the company, and later, having become a
leading exponent of Shakespearean roles, visited the
town and county on many occasions.
In 1823 a theatre was built in Loughborough in
Sparrow Hill, where it still stands, albeit much altered.
This too had a stepped pit with enclosing boxes, and
a gallery facing the stage (fig.I.). In 1855 the boxes
were removed and the pit floored over to make a
useful hall. In 1949 evidence of the original stepped
pit was discovered below the present floor. The
original plaster clearly indicated the size of the pit
steps, and this information was used when the Georgian
theatre, Richmond, Yorkshire was restored.

Theatre Royal, Leicester, 1949.
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In 1836 the Leicester theatre was pulled down and
part of the site was used for the Theatre Royal, which
had a frontage in Horsefair Street. This pit had
benches, while the dress circle was divided into boxes
with a gallery above. It was not until December 1988
that any illustrations of the interior were found. Two
drawings byJG Grace of the decoration for the front
of the circles and ceiling were offered for auction at
Christie's. They now have a home in Leicestershire.

Entertainment was given by weekly touring
companies which very often had star players. By 1951
it had become difficult to book number one tours
because of the advent of television, and the theatre
closed in 1953. It re-opened for three months in
1959-60, but was then demolished.
The Gaiety Palace of Varieties was situated on the
corner of Wharf Street and Gladstone Street. It had
a chequered career with many proprietors and changes
ofname. In 1921 it became the Hippodrome Cinema
and closed as such in the late 1930's. The building
was then used for other purposes, and the interior
theatrical remains were ripped out in 1987.

The stage of the Theatre Royal was surrounded by
a picture frame with borders on either side. Scenery
consisted of flat wings and borders together with
backscenes and cloths. Pairs of wings, painted to
represent the scene, were arranged in groups on
either side of the stage supported by upper grooves
hung from the fly gallery, and lower grooves laid on
the floor. When one pair of wings was drawn offstage, another pair, depicting a different scene, could
be thrust on. The stage floor could open in a series
of wide and narrow "cuts", through which scenery
and performers appeared and disappeared on long
bridges or smaller traps.

The Prince of Wales Theatre, later known as the
Pavilion, on the corner of Belgrave Gate and Wilton
Street, opened in 1890 to provide variety. It was a
popular venue but was pulled down in 1930 for street
widening.
The Palace of Varieties, designed by Frank Matcham,
opened in 1901. Handsomely decorated, it seated
3,500. Performances were twice nightly, and each
part had two entrances and exits and its own waiting
rooms, so that the first house could be cleared and
the second house seated within ten minutes. Top
class variety was presented. Films were shown from
1931-46 when live shows returned, but bookings also
proved difficult here, and in 1959 it was replaced by
shops.

In 1873 the interior was remodelled: the stage
boxes were removed, stalls were introduced at the
front of the pit and the circle was enlarged. The
house then seated 1,250. A further alteration was
carried out in 1888 when the roof of the stage was
raised to permit back cloths to be hung without being
rolled up.

The Theatre Royal in Loughborough, opened in
1904, suffered the same fate in 1953. The only prewar theatre to remain in Leicestershire is that at
Stanford Hall; still in use, it retains its 1930's decoration
and is a gem.

Many spectacular productions were staged, and
the Theatre Royal saw the first production in English
of Carmen. In the 20th century weekly tours visited,
and in 1934 it became the home of repertory. It
closed in 1957 and although many efforts were made
to preserve it, it was demolished.

Leicestershire, however, is not deprived of
entertainment; the Concordia has been built in
Hinckley, and Ashby has new theatre. In the city the
Phoenix opened in 1963. The Little Theatre,
established in 1932, was destroyed by fire but has
been rebuilt, while the Haymarket Theatre was opened
in 1973 and is now recognised as one of the Country's
leading provincial houses.

Designed by CJ Phipps, the Royal Opera House
opened in 1877 with a capacity of2,550. For intimate
occasions, the upper circle and rear of the pit were
curtained off. The pit floor rested on jacks so it could
be raised to stage level. Workshops and stables were
provided in a separate building.

Helen Leacroft
21 Station Road
Countesthorpe
Leicester LE8 3TA
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WILDLIFE IN TRUST
by Dr Keith N. A. Alexander
Summary of lecture delivered to a joint meeting with the
Natural History section on 20th February, 1989
Historic Parks

The National Trust is a conservation charity,
established in 1896, which aims to conserve nature,
landscape, archaeology and places ofhistoric interest
through land ownership and sympathetic management,
while also permitting and encouraging public access.

Many of our fauna and flora are poor at finding
new sites; they are relatively immobile and they move
within their preferred habitat type but rarely leave it
For example, Adonis Blue butterflies on chalk
downlands may fly long distances over continuous
downland, but rarely cross adjoining arable land to
reach an area of downland beyond. SUch immobility
was no disadvantage in the long-distant past, but
mankind has dramatically altered the landscape,
breaking up the once large expanses of woodland or
chalk grassland into smaller units, fragmenting and
isolating, confining these immobile species into small
habitat islands.

The Trust has been formally committed to nature
conservation from its very beginning. The "Articles
of Association" written in 1894 refer to the preservation
of the natural aspect features and animal and. plant
life of the lands which it has acquired.
The Trust currently owns more than 500,000 acres,
which include properties in most of the counties of
England, Wales and Northern Ireland. It acquired its
first nature reserve-Wicken Fen-as early as 1899 and
by 1910 had thirteen properties of special wildlife
value. It now owns about 90 nature reserves and over
400 Sites of Special Scientific Interest include National
Trust land. The best sites include the well-known Box
Hill and Wicken Fen, but also the previously little
known Calke Park in Derbyshire.

Certain deadwood-breeding invertebrates and
epiphytic lichens are good examples of such immobile
species, and there are a large number of species of
each. They only survive on sites where there have
always been large old trees, and this means that they
are now rare! Sites where they have been found and
which have some historical documentation clearly
show the relationship between the presence of a rich
deadwood fauna and epiphytic lichen flora, on the
one hand, and a long and unbroken history oflarge
old trees.

The balancing of the often conflicting objectives
on any one site is the responsibility of the managing
land agent. The agent controls the resources of
manpower and equipment, and is responsible for
drawing up the management plan. He or she may
draw upon the expertise of an array of specialist
advisers provided by the Trust's Head Office. These
include the Advisers on Nature Conservation who
are based at The Estates Advisers' Office in Cirencester,
Gloucestershire.

So how does a site have a history of old trees? Most
woods have been managed for timber, the trees being
felled before any significant quantities of rot develop
- rot in which invertebrates would breed - and before
many species of lichen have established themselves.
So it is sites where timber has not been the primary
objective of the owner/ manager that have these very
interesting relict woodland communities. But what
other uses have been made of woods? The answer is
grazing oflivestock and/ or hunting of wild boar and
deer. Such woodlands are generally referred to
nowadays as wood-pastures or pasture woodlands.
Such sites tended to be open-canopied; good light
penetration allowed better growth of the ground
vegetation on which livestock grazed, and the beasts'
eating much of the regenerating tree seedlings and
saplings allowed few new trees to come up to replace
the increasingly old ones, which collapsed and decayed,
and so resulted in the perpetuation of open conditions.

In order to provide the nature conservation parts
of the management plan, the Trust established a
Biological Survey Team in 1979, and the Team currently
consists of two zoologists and two botanists. Over the
last ten years the Team has been visiting all of the
properties, Region by Region, beginning in Cornwall
and Devon, and collating the work oflocal naturalists
- both amateur and professional- in order to identify
the features of nature conservation interest and to ·
suggest how these should be looked after.
The work of the Survey Team has demonstrated
that in addition to owning many excellent examples
of native woodlands, chalk and limestone grasslands,
heather moorland and so on, the Trust has a unique
and special role to play in three aspects rarely covered
to any great extent by other nature conservation
organisations. These are historic parks, old pasture
and meadow land, and bat roosts.

Regrowth from the stumps offelled trees was also
grazed by the animals present, so in order to maintain
a supply of tim her and wood the trees were often
pollarded - harvested at a height where the regrowth
would be out of reach of the grazing animals. The
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tree trunk therefore remained to grow larger and
larger, and rot developed internally as well as in the
crowns ofless regularly cut trees. Such conditions are
excellen tfor the survival oflichens and invertebrates.
So, interestingly, the traditional pasture woodland
land-use system has been of great significance to
nature conservation. The old pasture woodlands are
direct historical links between the ancient wildwood
ofBritain- before Neolithic mankind began clearing
woodland for farming - and the present day.

with the parklands, nature conservation goes hand in
hand with landscape conservation,
Good examples of flower- and insect-rich grasslands
can be seen along the River Bure on the Blickling
Estate in Norfolk, with fields of yellow rattle and
orchids, nesting snipe, yellow wagtail and barn owl.
The National Trust is working with the Hawk Trust to
conserve barn owls in Norfolk. and the Hawk Trust
has established an educational centre about the project
at Blickling Hall.
Other areas of traditional
"unimproved" farmland may be seen on the Golden
Cap Estate in Dorset, with its fields of adder's tongue
fern and green-winged orchid, at Wickham Manor
Farm in East Sussex with its marsh frogs and rich
insect life, and elsewhere. Rare arable weeds are also
protected, such as spreading bellflower at a West
Sussex site.

Many of the National Trust's parks were formed by
enclosure of woodland as hunting preserves for the
king or local lord - examples are Kedleston and
Dunham Massey Parks, and also Hatfield Forest in
Essex. The older part of Calke Park was enclosed
from an area of ancient woodland in the seventeenth
century, and Studley Royal Park in Yorkshire appears
to date from about the same period. These are all of
great interest for their deadwood invertebrate
communities.

Bat roosts
The ideal environment for many of Britain's bats
is a large old house set in gently rolling countryside,
with old pastures, woods, hedges, scattered trees,
lakes, rivers, marshes and ponds. It is not surprising
therefore that National Trust land is attractive to bats.
The large house offers a diversity of potential roost
sites, while the countryside provides the equally es.sential
good feeding habitat The quality of the surroundings
is very important, as bats are insect feeders and rely
on areas where insect numbers are high at various
times over the year. Wimpole l-Iall (Cambridgeshire)
has had up to seven species of bat roosting, and is one
of the most important roosts in East Anglia Fountains
(Yorkshire) has six species, with the largest colony of
Daubenton's bat in the county. The Trust also has
one of the very few known breeding colonies of the
rare greater horseshoe bat

The retention of old trees and deadwood in parks
does cause problems. It is often claimed that the
landscape parks of the eighteenth and nineteenth
centuries would not have included much dead wood,
and yet many of those which developed from earlier
parkland or woodland are rich in deadwood
invertebrates, strongly indicating that this opinion is
not necesarily correct in each case. Old trees are
often regarded as "dangerous" and therefore
destroyed, taking with them a special part of our
wildlife heritage. Wherever possible the National
Trust tries to combine protection of these rare
communities with public access. A good example
may be seen at Dunham Massey Park, south of
Manchester, where the areas of old trees are combined
with "deer sanctuaries", and visitors are asked to
keep to other areas of the Park.

Our present awareness of our bat guests has meant
changes in practice when planning roof repair and
maintenance work. Many of the chemical formulations
used to protect roof timbers from woodworm,
deathwatch beetle and rot in the past are now known
to be toxic to bats and other mammals. The Trust has
fully adopted the new "safe to bats" chemicals as
standard whether or not bats are known to be present.
Unfortunately the legacy of the past usage of toxic
chemicals will be with us for some time as they are
very persistent

Old Pasture and meadow land
Species-rich meadows and pastures are amongst
the most threatened of Britain's wildlife habitats,
being damaged or destroyed by ploughing, re-seeding,
draining improvements, and the use of chemical
fertilisers. The National Trust owns 200,000 acres of
farmland, and is therefore in a strong position to
conserve the remaining areas of interest Much of
this land is, however, under intensive agricultural
use, as it is held primarily to raise money to support
the Trust's other activities, and is managed under the
traditional tenancy system.

Looking after the bats in the roofs of our houses is
mainly a matter of awareness as there are usually no
real costs involved. But maintaining feeding habitat
in the surrounding countryside may have a cost in
terms oflost revenue or foregone productivity. Old
pastures are not as productive for the farmer as rye
grass leys or heavily fertilised grasslands, but they are
an important feeding resource for the bats!

Relict areas of nature conservation int~rest have
been identified by the Biological Survey Team, and
Regional staff are arranging for their protection.
Continued farming is essential to their future, but
low-key agriculture is the method, not modern intensive
farming. Special fields are scheduled in the tenancy
agreement as soon as possible; the pastures continue
to be grazed, the hay meadows to be cut for hay. As

In conclusion it should be noted that amongst
other important wildlife habitats protected by the
National Trust are many western oak.woods,
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beechwoods such as Selborne Hanger (Hampshire),
Wicken Fen - a remnant of the great fen ofEastAnglia
- and an area of Broadland with the rare swallowtail
butterfly. These are just a few highlights amongst the
great spectrum ofsites ofgreat wildlife interest owned
and managed by the National Trust.

Keith Alexander
National Trust
Spitalgate Lane
Cirencester
Gloucs. GL7 2DE
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PROBLEMS IN THE BIOGRAPHY OF D. H. LAWRENCE
Summary of Lecture delivered on 20 March 1989
John Worthen
The new Cambridge biography of D. H. Lawrence
will be unique in biographical history in that three
different people will be writing it. One reason is
eminently practical. Lawrence was a man, writer and
traveller who lived through thoroughly diverse times,
experiences and places; although one biographer
might be able to come to terms with them all, yet the
sheer range of Lawrence's interests, of his travels intellectual, spiritual, geographical - is alarming. While
for a man who died at the age of 44, and who spent a
great deal of time travelling and living, rather than
writing, Lawrence wrote an astonishing amount. The
demon was really upon him: 12 novels, 72 short
stories, over 1000 poems, 8 full-length plays, 4 travel
books, 3 books of religious and psychological
speculation: he filled in his spare time with book
reviews, with helping others with their writing, with
popular and serious essays which fill 2 massive volumes.
His characteristic working method was to work through
multiple drafts with copious revision; to rewrite and
rewrite. Also for many people Lawrence and Keats
stand together as the two greatest English letter
writers; over 5000 ofLawrence's letters survive, and
he wrote perhaps 3 or 4 times as many. Again,
Lawrence was both astonishingly well read, and
intellectually adventurous.
Women in Luve is
characterised by an exploration of African Fetish
carving, a discussion of contemporary German art,
references to Norse legend and to Hindu physiology.
Anyone who looks just into the published lists of
Lawrence's reading must be struck by the range of
that reading, of his interests, in every sense the free
travel of his mind, his pen, his person. That free
travel suggested that three biographers, three minds
and pens and persons, could do better than one.

he wants the biography to do. Like a novel, or like
any piece of historical writing, the version of a human
life given by a biography depends upon the standpoint,
ideology, century and ambition of the biographer.
To put it crudely: lives are made, not found.
But biographers still have to· treat their materials letters, for example-with particular caution. Chance
survival may suggest that certain people or certain
things were very important to Lawrence - certain
books, or feelings, or relationships -which as a result
bulk dis-proportionately large. Letters tend to survive
by chance: some people hoard them, others light the
fire with them. Certain letters survive: certain others
do not survive: but upon that slender difference may
depend our understanding of a whole area of a
person's life.
We also possess a number of Lawrence's
autobiographical accounts of his early life; in particular,
Sons and Lovers, finished in 1912 and published in
1913, has been influential upon generations of scholars,
ordinary readers and biographers. But Sons and
Lovers has far too often been assumed to offer the
truth about the young Lawrence and his family:
when, in fact, in almost every way it is a misleading
source.
Those, for example, who have wanted to give some
account ofLawrence's mother's family, have looked
to the account of Mrs Morel's family in the novel.
The novel's family is middle-class: George Coppard is
foreman of the engineers at Sheerness dockyard.
Lawrence's grandfather, George Beardsall, was however
a hired fitter and the Beardsall family was often
desperately poor. In the 1870s they were living in
Sneinton, Nottingham, notorious as one of the worst
slums in Europe. The three eldest daughters earned
the family's living in the sweated (that is, exploited)
job of lace-drawing.

The main reason why we have embarked upon a
three-person biography, however, results from our
common belief that the traditional, the 19th century
form of the biography, in which the individual is
comprehensively documented, assessed, summed up
and explained, is no longer appropriate to the way in
which, in the last quarter of the 20th century, we
think about human beings. Leon Edel, biographer
of Henry James, insists that the biographer's job is
"to find the story which a life tells." That seems to us
both old-fashioned and wrong. We share the belief
that there is no one story to be told, about any life.
What a biography says, and what story it tells, depends
upon where the biographer stands, and upon what

The reason Lawrence made this change is because
Sons and Lovers is a novel, not the truth. Like any nonfictional autobiography, Sons and Lovers is a construction

of the imagination. It simply cannot be used to
supply missing details of its author's life. It can,
however, direct us towards a writer's concerns with
what he has decided are the significant features of his
early life: it is evidence of what, in 1912, Lawrence
thought was most dangerous about the marriage of
an entirely working-class father to a potentially middleclass mother.
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for him a continual experiment in bringing together
experience in his own mind, and of coming to terms
with it. He constructed the problems of his early
world: transmuted his experience into fiction:
sometimes mastering it, at other times leaving it
fragmentary. But he was always articulate about it.
That is the man - the writer, committed to his exploratory
writing - whose biography we are writing: in spite of
the obvious problems of doing so.

It is our ambition with the new biography to make
it the biographyofthewriterwho did things like that:
not just of an interesting man who happened to be a
writer, as Lawrence' s biography has in the past generally
been handled.
The only thing, in fact. that makes it possible to
write the life of Lawrence is the way he kept himself
fully aware of his experience, all his life, through his
poems and novels and stories and letters. Writing was

John Worthen
Department of English
University College of Wales
Swansea
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THE BARROW KIPPER,
'Pl.ESIOSAURUS' MEGACEPHALUS
(PLESIOSAURIA, REPTILIA)
FROM THE LOWER LIAS (LOWERJURASSIC)
OF BARROW-UPON-SOAR, LEICESTERSHIRE
M A Taylor and A R I Cruickshank
Abstract
A nearly complete specimen of the plesiosaur 'Plesiosauru.s' megacephalw was
discovered in the Lower Lias of Barrow-upon-Soar and acquired by Leicester
Town Museum in 1851. Its locality, identification and significance to current
research are all reviewed. The nickname of 'The Kipper' refers to the stylised
plesiosaur on the splendid village sign.

Discovery and acquisition

The Leicestershire Museums, Arts and Records
Service holds a skeleton of a large marine reptile, a
plesiosaur c 5.2m long, from the Lower Liassic rocks
of Barrow-upon-Soar, Leicestershire. (Fig l) It is
being redescribed by the authors for formal publication
elsewhere in a palaeontological journal,
complementing the present paper which aims to
describe its discovery, acquisition, provenance, and
significance to current scientific research and as a
symbol of the community of Barrow-upon-Soar.

During the Annual Report of the Annual General
Meeting ofJune 1851, the Geological Section of the
Leicester Literary and Philosophical Society reported
to the Society that:
..a remarkably fine and perfect specimen of the
comparatively rare Plesiosaurus macrocephelus [sic;
rtclt macrocephalus], discovered at Barrow, is now
offered for sale by its owner, Mr Lee. The addition of
this, as well as any of the more common Saurians
found in that locality, of which no single perfect
specimen exists in the [Leicester] Museum, would, as
it appears ... be an object to which any surplus or
available fund in the hands of the Society, might be
most advantageously and most legitimately directed.
At the meeting of 10 October 1851 £50 was voted
from Society funds towards the purchase price of
£100, and £50 more was to be raised by subscription.
Mr Lee agreed to throw in two fine ichthyosaurs
valued at £35 (Mott and Carter 1884, p 155).

Figure I.
The 'Barrow Kipper', a skeleton of the plesiosaur
''Plesiosauru.s" megacephalw from the Lower Lias of
Barrow-upon-Soar, as formerly mounted in the _New
Walk Museum, Leicester (original animal c. 5.2 m
long; photo Leicestershire Musums, Arts and Records
Service; specimen LEJCM G221.1851).

A public appeal was made at the Society meeting of
17 November 1851 for subscriptions towards the
purchase of the saurians (Mott and Carter 1884, p
148).
On 24 N ovem her l 851 Professor D T Ansted of the
University of Cambridge gave a public lecture 'On
the gigantic Saurians inhabiting the extinct Seas of
the Northern Hemisphere' which raised £15 in aid of
the fund for the purchase of the Barrow fossils.
Ansted presented all the admission fees and refused
even to deduct his travelling expenses; he was
accordingly elected an honorary member of the
Society (Anon, 1852, p 23; Mott and Carter 1884, p
155).
This was typical of the public lectures of the Victorian
period, which were often used to raise both funds and
public interest towards fulfilling the objectives of a
museum (Brears 1984, Taylor and Torrens 1987).
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It seems likely that Lee acquired many specimens
from local quarrymen and quarry-owners rather than
by collecting them himself. The fate of his specimens
is not wholly clear; obviously, many were dispersed
through sale during his life. He is recorded as having
sold a large collection of fossils at auction in 1859
(Chalmers-Hunt 1976, p 79); Cleevely 1983, p 182)
but the sale catalogue itself (Anon 1859) does not
include any Barrow-upon-Soar fossils and describes
the collection for sale as "the property of William
Lee Esq CE, Fellow of the Geological Society." This
William Lee resided in London (membership records
of the Geological Society of London,J C Thackray,
pers.comm.)

It is clear that all these fossils were of high quality
though by no means unique; for example, similar
plesiosaurs were known from Lyme Regis and Street
(eg Owen 1840, Stutchbury 1845). Ifwe arbitrarily
divide up the £100 into £65 for the plesiosaur and
£17.l0s (now £17.50) for each ichthyosaur, then
their prices turn out to be typical of the late 1840s and
early 1850s when known prices of ichthyosaurs ranged
from£44s (ie£4.20) to£20. Ichthyosaurshadbynow
lost their novelty value. Their prices had fallen from
the initial high in the early 19th century, and did not
peak again till the large and spectacular finds from
the Upper Lias of Yorkshire in the later 1850s and
1860s (Rolfe et al 1988). The coincidence is quite
remarkable, especially given the uncertainties involved
in making any valuation, and the differences between
a valuation and an actual sale price which itself
depends on the actual purchaser (Rolfe et al 1988,
Wood 1988). For example, Lee's valuation of the
ichythosaurs maywell have been higher than a likely
sale price. On the other hand, their local provenance
would have increased their value as perceived by the
Society; always assuming that the Society was both
interested and sufficiently affluent to consider buying
them.

We are thus almost certainly dealing with two men
of the same name, one a Leicestershire quarrier and
the other a civil engineer and FGS, and further
research is needed to resolve this problem.
William Lee of Barrow-upon-Soar died in 1867
and in the same year his collection oflocal fossils was
purchased by the Natural History Museum of the
Royal Dublin Society (now the National Museum of
Ireland; N Monaghan, pers.comm. 1986). The
Leicester Town Museum, as the Society's museum
was to become, lost this major opportunity to acquire
Lee's collection apparently because the Curator, Alfred
Montagu Browne, had just left in disgrace (unpublished
records, Earth Sciences Section, LEICM) and none
of his successors took a personal interest in geology.
The affair is a lesson in the dangers ofletting later
curators' personal interests take precedence over
their greater responsibility to their museum's needs
to acquire a representative collection oflocal material.
We can only be grateful that the Society of 1851 had
a broader view.

Not surprisingly the plesiosaur cost more than the
ichthyosaurs, being much rarer and also perhaps
more spectacular, although again the price was a
marked fall from those apparently prevailing in the
1820s to 1840s (Benton and Taylor 1984, Taylor and
Torrens 1987}. Even so, the (nominal) £65 corresponds
to £2600-13000 depending on which social class one
uses as a basis for comparison, and ignoring the
confounding factors involved (Rolfe et all 988, Taylor
and Torrens 1987). If we use the single Curator's
salary of £52 in 1851 (Anon. 1852 p 27) compared to
a notional equivalent of around £11,000 today then
the price in today's terms is around £13,000, a
comparison which holds if we use working class
incomes. This is low by modern standards for fossil
marine reptiles. However, the specimen has not been
very well prepared, and nowadays one would demand
a much better standard of work, which would greatly
increase the time taken to prepare the specimen,
driving up the price.

To all this must be added that since the late
nineteenth century changes in material for building
and roadmaking have generally caused many quarries
to close before they were naturally exhausted, reducing
the potential for fossil discoveries at Barrow and
elsewhere. More and more of the remaining quarries
have become totally mechanised, destroying many of
the fossils which are uncovered. There are a few
exceptions to those dismal trends, where amateurs
watch over active quarries and professionals work
coastal exposures, but generally Jurassic marine reptiles
are recovered much less often than in the years
before 1914. The Barrow quarries themselves are all
closed and mostly landscaped, and no new specimens
have been collected for many years.

Little is known about William Lee himself. His
Swithland Slate gravestone in Barrow churchyard
records that he, "lime-burner of this parish", died in
October 1867 aged 72. The earliest published mention
is byJukes (1842, pp 4-5) who stated that "the limestone
ofBarrow ... is also well known for the abundance and
beauty of the fossil fish and ichthyosauri which have
been found in it, a collection of which is generally
kept on sale by Mr Lee, of that place." Trade
directories (White's Directory) of 1846 and 1861
(but not 1864) and the 185 7 Census record him as a
lime-burner and farmer.

In the end the Society paid the stipulated £100 to
Lee but rather oddly purchased only one ichthyosaur
(nowLEICM G222.1851) together with the plesiosaur
(LEICM G221.1851). Presumably as part of the
bargain Lee nevertheless donated another ichthyosaur
(LEICM G223.1851), probably the other of the two
'fine ichthyosaurs'. The transaction was completed
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(in 1851) in time for the Annual Report to the
Annual General Meeting ofJune 1852 which stated
that Ansted had pronounced the specimen 'to be
worthy, not only of national, but of "world-wide
celebrity" (Anon. 1852, pp 14-15). 'Circumstances
over which the Curators have no control' prevented
the free exhibition of the three reptiles but visitors
were able to see them on request to the Curator.

rightrami of the lowerjaw (Brown 1981). The genus
Plesiosaurus is included (by definition) in the other
main super family of plesiosaurs, the Plesiosauroidea,
and the specimen must be referred to another genus.
Nevertheless the taxonomy of Lower Jurassic plesiosaurs
is so confused that we have simply called our specimen
"Plesiosaurus", pending a formal taxonomic analysis.
Close comparison with the description of the type
specimen of" Plesiosaurus" megacephalus (Stutchbury
1846) shows a very close match with the Leicester
specimen which may perhaps be most appropriately
referred to this species. We will discuss the taxonomic
implications elsewhere, noting however that the type
of'P'. megacephalusperished in the bombing ofBristol
Museum in 1940 and is represented now by casts and
photographs (Swinton 1948).

Locality, stratigraphy and age
The Lower Jurassic rocks underlying the Barrowupon-Soar area overlie a succession of Rhaetian
(Triassic) beds which in turn overlie gypsiferous
Upper Triassic rocks, as shown in the Barrow-Sileby
Gypsum Mine driven through these rocks in 19861988. The sequence is summarised in Fig 2 and
reviewed by Martin et al (1986).

RHAETIAN

The plesiosaur is one of the very few near-complete
specimens from rocks of this Rhaetian-Lower
Hettangian age, the oldest source stratum of articulated
plesiosaur material. Several other Lower Liassic
localities, notably Street in Somerset, yield plesiosaurs
of this age but the better-known localities of Lyme
Regis and Charmouth, Dorset, are s slightly younger.
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The early evolution of plesiosaurs is very poorly
known thanks to the lack of modern descriptions. A
major aim of our study is to reprepare the skull using
modern techniques and expose as much as possible
for redescription. We intend to use the information
gained to test current theories of the evolution of the
sauropterygian reptiles, which comprise the fully
marine plesiosaurs and the more amphibious
"nothosaurs". It is presently believed thatplesiosaurs
evolved as the culmination of a long sequence of
incr~asingly more marine 'nothosaurs' during the
Triassic (Sues 1987, Taylor 1989). However, it has
proved difficult to check these ideas because of the
lack of descriptions of primitive plesiosaurs. The
Barrow specimen will contribute to this work.

H
Figure 2.
Stratigraphy of the Lower Lias as exposed in the
quarries at Barrow-upon-Soar, with the source horizon
of the "Barrow Kipper", a skeleton of "P/,esiosaurus"
11111gacephalus.

The quarries and adits in and around Barrowupon-Soar worked the lowermost portion of the
Lower Lias, including the Alsatites liasicus and
P. planorbisZones of the Hettangian, and the topmost
portion of the Rhaetian (the 'pre-planorbis' Beds)
(Martin et al 1986). This limestone was burned to
form a waterproof hydraulic cement, whence the
name of 'Hydraulic Limestone'. The plesiosaur is
said to have come from the 'Bottom Floor' limestone,
(Harrison 1877) thus within the P.57 Zone. The
discovery of ammonites within the matrix of the skull
during the 1989 work confirms a Hettangian age
although as they are unidentified it is not possible to
confirm the planorbis rather than the liasicus Zone.

The monument and the 'Kipper'
Barrow-upon-Soar is the most recent entrant to
the select club of British towns and villages using
local fossil reptiles as a community symbol (Oakley
1975, Bassett 1982). The dinosaur lguanodon supports
the arms of the former Maidstone Borough Council,
and the former Urban District Council of Street in
Somerset had an ichthyosaur from the local Lias on
its seal; this ichthyosaur is also seen on the signs
welcoming visitors at the village boundary.
Barrow-upon-Soar's own symbol is a representation
of" Plesiosaurus "megacephaluswhich was mounted on
a plinth in the centre of the roundabout at the top of
the hill to commemorate the Coronation of Queen
Elizabeth in 1953. This monument was made byJohn
Ellis and Sons Ltd by casting models of the bones in
reconstituted Portland Stone and then embedding
them in a slab of concrete. The model was displayed

Identification and significance
The Barrow-upon-Soar plesiosaur has usually been
referred to the species Pl.esiosaurus macror,ephalus Owen
1840 (eg Browne 1889). However, it seems to be an
example of the superfamily Pliosauroidea with a
neck of some 29 vertebrae, a relatively large head,
and a broadened symphysis between the left and
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at the Building Exhibition of 1955 ( The Building
Exhibi.tiun Daily News, 4( 13), p 2, copy in Earth Sciences
Section History File G221.1851, LEICM).
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Although a slate plaque on the back quite clearly
states that 'The Plesiosaurus fossil ... was found in the
Barrow lime in 1851 ', the monument is sufficiently
diagrammatic for the local community to call it the
'Barrow Kipper', and the name has stuck. The 'Kipper'
has developed into something of a village emblem,
used on the headed paper of the local Community
Association and most recently the medals, T-shirts
and other ephemera of the 'fun runs' sponsored by
British Gypsum. This must be the only case of a fossil
reptile becoming the town crest by a popular, grassroots
process.
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THE TRIASSIC :JURASSIC BOUNDARYBEDS OF THE CITY
OF LEICESTER
Paul B Wignall, R G Clements & Michael] Simms
Abstract
The 19th century exposures of the Penarth Group and basal Lias at Wigston and
Spinney Hills in Leicester are reviewed in the light of two recent exposures at
Knighton and Humberstone. The dark shales of the basal Rhaetian Westbury
Formation are of uniform thickness and lithology. An impoverished molluscan
fauna was probably controlled by fluctuations in salinity and temperature. The
overlying grey-green mudstones of the Cotham Member are virtually unfossiliferous
and show a significant increase in thickness to the south, around Wigston. An
unconformity separates the Rhaetian and Lias; the base of the latter is diachronous,
becoming younger to the north-east around Humberstone.

Introduction

HYDRAULIC
LIMESTONE

Much of the central and eastern part of Leicester
lies on the outcrop of the uppermost Triassic Penarth
Group (formerly known as the Rhaetic and placed in
the basal Jurassic) and strata of earliestjurassic age
(= the Hydraulic Limestones, now taken as the lowest
subdivision of the Jurassic). The outcrop of the
Penarth Group, rarely more than 500 m wide, forms
a prominent but gentle escarpment trending SSWNNE through the City of Leicester (Fig 1). However,
these beds are not normally exposed and no
descriptions have been published for nearly a century.
This was not the case in the late 19th century when
many sections were documented in the Transactions
and in the Reports of the Leicester Literary and
Philosophical Society (eg Browne, 1873). The most
important of these were at Spinney Hills (SK 602042)
and Wigston (SP 583982). The quarry at Wigston
exposed a considerable section from the Blue Anchor
Formation (formerly the Tea Green Marls) though
the Penarth Group and into the overlying basal Jurassic;
Fox-Strangways and Browne (1901) considered this
to be the best exposure of these strata in the country.
Unfortunately this 25 m deep quarry was gradually
infilled with Leicester's rubbish during the first half
of this century and by 1949 the section had been
buried. Since this date little has been written on the
Penarth Group of Leicester, except for Kent's (1968)
review, and no synthesis of the depositional conditions
has been attempted.

(HETTANGIAN PARS)

Caloceras johnstoni subzone
PlANORBIS ZONE

Psiloceras pfanorbis subzone

PRE-PLANORBIS BEDS
LANGPORT MEMBER

PENARTH GROUP

LILSTOCK FORMATION
COTHAM MEMBER

IRHAETIC BEDS)
WESTBURY FORMATION

WESTBURY MEMBER

Table 1.
Stratigraphy of the Penarth Group and basal Lias in
the east Midlands.
century authors whilst the Hydraulic Limestones are
partly equivalent to the Blue Lias Formation elsewhere
in England. Within Leicester the succession is less
complete than that given in table 1 and the Langport
Member and pre-Planorbis beds are not developed.

Spinney Hills
Two kilometres to the east of Leicester city centre
the Penarth Group outcrop broadens to form the
narrow, low ridge ofSpinney Hills (Fig 1). Quarrying
in the northernmost part of this outcrop during the
1870s revealed the Westbury Formation, which was
here 3 m thick, and probably the basal beds of the
Cotham Member with the Euestheritrbearing nodules
(Harrison 1876). Following the initial documentation
of the Spinney Hills section, Harrison's log has been
republished and slightly amended by a number of
authors (Harrison 1877; Browne 1893; Fox-S1rangways
1903). Bates and Hodges (1886) documented a
nearby temporary exposure in a trench which provided
evidence ofhigher beds in the Rhaetic and part of the
basal Lias. The Spinney Hills quarries were later
filled in and graded to form a public park.

In this paper we present data on some new temporary
exposures of the Penarth group and basal Lias which
have appeared within Leicester over the past two
decades. This has allowed the documentation of
fades types and comparison with the records of the
former Spinney Hills and Wigston exposures.

The composite section for the Spinney Hills
succession showed 8 m of Penarth Group overlain by
3 m of Hydraulic Limestones (Fig 2). The base of the
sequence was marked by one of the best developments
of the Rhaetic bone bed in the area, although it was
less than 10 cm thick. It contained reptiles, fish and
occasional pebbles believed to have been derived

The modern stratigraphic terminology of the
uppermost Triassic and lowermostjurassic of the east
Midlands is summarised in table 1. The Penarth
Group is equivalent to the Rhaetic Beds of 19th
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SPINNEY HILLS
HYDRAULIC LIMESTONES
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Fig. 1.

Figure 2
Section in the Penarth Group and basal Lias at
Spinney Hills, based on Harrison (1876) and Bates
and Hodges (1886). Fades types: 1. Laminated greyblack shales; 2. Sandy and silty shale; 3. Limestone;
4. Finely laminated limestone; 5. Sept.arian nodule.
Bed numbers 3-9 are from Harrison (1876).

Figure 1
Penarth Group outcrop in Leicester showing the
location of the principal outcrops mentioned in the
text.
from the Charnwood Block, 10 km to the north-west
of Leicester. The overlying Westbury Member is a
coarsening-upwards sequence grading from dark,
finely laminated shales to more sandy shales.

grey-black to green-blue in argillaceous sediments
associated with the appearance of Euestheria and the
disappearance of most of the Westbury Member
fauna, ':ith the exception of occasional specimens of
E.ewaldz. The rather monotonous 5 m of marls which
constitute the Cotham Member were capped by a
thin nodular limestone. The overlying basal Liassic
strata contained a moderately diverse, fully marine
fauna ?f echinoderms and molluscs (Fig 2).
Interestmgly, only ammonites of the Caloceras
johnstoni Subzone, the upper subzone of the
Psiloceras planorbis Zone, have been recorded.

One of the palaeontological highlights of the
Spinney Hills section was the discovery of a bed of
complete ophiuroids approximately 1.3 m above the
bone bed. The remainder of the fauna consisted of
several distinctive bivalve species including Rluutavicula
contorta (Portlock), Protocardiarhaetica (Merian) and
Eotrapezium ewaldi (Bornemann). The taxonomy of
E.ewaldi is complicated because it has few diagnostic
features. Originally called Pullastrasp. it was renamed
Axinus cloacinus following the work of Moore ( 1861).
A thin sandstone at Spinney Hills crowded with
examples of this bivalve was named the Axin us bed by
Harrison (1876). Browne (1893) was the first to
recognise the synonomy of A. cloaci,,:,,us and Jsodrmta
ewald~ or "Schizodus"ewaldiasitsoon became known.
It now appears that this bivalve is one of a number of
species of &trapezium found in the Rhaetic of England.
Examination of the Leicester Museum collections
indicates that individuals of this species have also
been called Lyriomorpha sp. and Myophoria inflata.

South Wigston
This second major exposure in the Upper Triassic
and basal Jurassic strata of Leicester was opened by
Healey and Company in the 1880s as part of their
brick and tile-making operations. It was their intention
to qu_arry the Keuper Marl, but the presence oflarge
errat.tc boulders of this formation in the glacial drift
gave the misleading impression that more was to be
had just below the surface. As a consequence of this
mistake nearly 15 m ofRhaetic and Llassic overburden
had to be removed before the desired rock was
reached, much to the delightoflocalgeologistsl The

The boundary between the Westbury and Cotham
Members was taken at a colour change from
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Mwcidmis ldJal.um) and the ammonite Psiloceras planorhis
which demonstrated the presence of the Planorbis
Subzone at this site.

SOUTH WIGSTON
HYDRAIII IC t tMESTONES

CA~~A~~oPt~~~s~~~~E~I~~M~sTtci~~~~sP~H

SHELLY DEBRIS

The differences between the two historic sections
at Wigston and Spinney Hills clearly attest to local
variations in depositional conditions in Leicester. In
the following pages these are investigated further in
the light of the two new outcrops within the city.
Specimens collected from these new exposures have
been deposited in the collections of Leicestershire
Museum (Accession numbers G3-4.1989) and Leicester
University Geology Department (Accession numbers
99114-99147).

COTHAM MEMBER

PYRlTIC BLUE SHALES

Es1.l:iffuA

Knighton

fil.liilIA tN LIMESTONE NODULES

The development of Leicester's ring road has
revealed rocks oflate Triassic and earliestJ urassic age
in the Knighton district of the city. In July 1985 spoil
heaps from excavations along Asquith Way, near the
junction with Welford road (SK 599006) showed a
sequence from the Blue Anchor Formation to the
Cotham Member (Fig 4). The latter unit was also
seen 500 m to the south-east during the construction
of flood control measures along Saffron Brook in
October 1970. The overlying Hydraulic Limestones
have recently (March 1989) been seen in spoil heaps
along Palmerston Boulevard.
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WESTBUfW MEMBER
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Figure 3.
Section at South Wigston based on the records of
Wilson and Quilter (1884). Facies types as shown in
figure 2.

500m

01

01

section was first recorded by Wilson and Quilter
(1885) followed by ample re-documentation in the
following two decades (eg Quilter 1885, 1886; FoxStrangways & Browne 1901; Fox-Strangways 1903).

LAMINATED LIMESTONES WlTH

KNIGHTON
PARK

The South Wigston section differed in significant
details from that seen at Spinney Hills. The basal
bone bed was more poorly developed, occurring
only as irregular patches of bone-rich sand in erosional
hollows. The Westbury Formation again showed a
coarsening-upwards trend and the contained fauna
(Fig 3), reported by Quilter (1885), was similar to
that at Spinney Hills. The ophiuroid bed again
occurred 1.3 m above the bone bed. The collections
of the Leicester Museum also contain the additional
bivalve species Tutcheria cloacina (Quenstedt),
"Geruillia" precursor (Quenstedt) and Myacites
striatagranulataMoore, all found by Mr AJ S Cannon
at Wigston over 90 years ago.

BLUE°" CLAYS
NODU~

ANO

)

Ftg.4.

Figure 4.
Geological map of the Knighton Park district

The occurrence of these closely spaced temporary
sections has allowed the preparation of a geological
map of the Knighton Park area (Fig 4). The presence
of the presumed Cotham Member, seen as blue clays
and nodules in 1970, in the south of Knighton Park,
suggests an easterly deflection of the outcrop of this
member. This may be caused by a small fault running
approximately WSW-ENE. This would also explain
the westward deflection of Saffron Brook for a distance
of200 m away from its generally northerly direction
in Knighton Park. Recent preparation of the Knighton
Park Cotham Member specimens has produced
ostracods and holothurian spiacles which may throw
further light into the age of these rocks.

Much of the increased thickness of the Rhaetic
Beds at South Wigston occurred in the Cotham
Member which was developed as a relatively uniform
sequence of sandy, commonly pyritic shales. The
finely laminated limestones and shales at the base of
the Liassic contained a diverse fauna of bivalves
(Modiolus minimus, Plagiostoma sp., Li.ostrea hisingeri,
Gryphaea arcuta), echinoderms (Isocrinus psilonoti,
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The Cotham Member in Knighton consists ofblue
muds tones with small tabular calcareous nodules and
septaria. The latter are up to 60 cm in diameter and
20 cm thick and contain, within their internal cavities,
crystals ofbarian celestine partially replaced by barite
(JWFaithfull pers comm). The only recorded fossils
are occasional specimens of E.ewaldi.

similar has been recorded from the Hydraulic
limestones of the region and it is possible that
the blocks may come from the Cotham
Member.
In summary the Hydraulic Limestones of Knighton
appear to be dominated by alternations of poorly
fossiliferous, laminated limestones and echinodermrich mudstones. The rare pyritic limestones may
come from a basal horizon containing clasts of
porcellanous limestone eroded from the top bed of
the Cotham Member. The wave-rippled sandstones
are unique to the Knighton outcrops and indicate a
local supply of sand grade sediment. The presents of
both Psiloceras plarwrbis and Ca"foceras johnstoni indicates
that both subzones of the Planorbis Zone are present,
as at South Wigs ton, although the Planorbis Subzone
must be less than 4 m thick.

The Hydraulic Limestones exposed in a 4 m deep
excavation on Palmerston Boulevard (SK 6025 0075)
were seen to comprise alternations of 10 cm thick
hard bands and thinner mudstones. The rocks were
examined on the large spoil heaps at this site, where
they were found to consist of five main fades types:
i

Finely laminated limestone. This, the most
common fades type, consist of fine-grained
limestone which readily splits along laminae of
one to five millimetre spacing.

Gipsy Lane, Humberstone

Recrystallization has commonly produced
thicker laminae of coarse microspar. The
majority of bedding planes are devoid of fossils
although two surfaces were found to be
covered in large individuals of" Inoceramus"
ventricosus preserved in an articulated but
"valves-open" style. The remainder of the
fauna occurs scattered throughout the
sediment and includes Psiloceras planorbis (4
specimens), Calocerasjohnstoni (1 specimen),
rare echinoid spines, an indeterminate
gastropod, beetle elytra, and plant fragments
which are probably seed pods.
ii

The quarry at Gipsy Lane in north east Leicester
has been in operation for several years (Fig 1). It
principally exposes the red and green marls of the
Mercia Mudstone Group. However recent clearing
of overburden at the northern corner of the quarry
(SK 621 071) has revealed a section through most of
the Rhaetic beds (Fig 5).

GIPSY LANE, HUMBERSTONE
BLOCKS OF LIMESTONE FROM SUBSOIL CONTAIN

kALO.C.E8AS.

COTHAM BEDS

Pyritic limestone. Like the previous fades the
much rarer blocks of pyritic limestone are
finely-laminated, some laminae being replaced
by pyrite. However, the remaining laminae
frequently consist of tiny fragments of
echinoderms and molluscs. The
unfragmented, identifiable fauna is much rarer
but includes P.planorbis, Liostrea hisingeri and
Camptonectes. Rounded pebbles of
porcellanous limestone with borings ofup to 5
cm in diameter also occur in this fades.

THIN BEDS AND LENTICLES OF WAVE-RIPPLED SANDSTONE

WtSTBURY MEMBER
RARE EOTBAPEZIUM E..'!:tA.Llil.
ABUNDANT

LatAUU.,

Mml.ull.us

Ml.l'lll:lllS ANO

=

8HAETAY1CULA c..aHI..O.RIA AND RARER

"Ufll'Lli.U.A"

BASAL 5cM JS SANDY WITH FISH DEBRIS AND RARE CttARNJAN

iii Porcellanous limestone. An homogenous finegrained limestone which generally shows no
internal structure and consequently splinters
along conchoidal fractures. A single beetle
elytron constitutes the only recorded fauna.
iv

Mudstones. Soft muds from the Palmerston
Boulevard excavation were found to contain
abundant echinoid and crinoid debris.

v

Sandstones-siltstones. All blocks of this fades
showed sharp-crested wave ripples. The crests
normally varied in orientation from one
horizon to another within any one block
indicating highly variable, oscillatory bottom
currents. No associated fauna was discovered
and the cross laminae were not burrowed. The
age of this fades is by no means clear; nothing

Fig.a.

PEBBLES, BLACK MUOSTONE IS PIPED INTO THE UNDERLYING
TEA GREEN MARLS EITHER IN DESICCATION CRACKS IN BURROWS,

Figure 5.
Section in the Penarth Group exposed in Gipsy Lane
brickpil. Fades types shown in figure 2.
Here the Westbury Member is 3 m thick, comparable
to that seen at Spinney Hi11s and with a similar
sequence of grey-black shales and sandy shales
developed (cf. Fig 2). Both litl1ologies are finelylaminated and the sand occurs as millimetre-thick
laminae which often show moderate amounts of
burrow mottling. The only distinctive trace fossils,
apart from straight Planolites, are low angle spiral

28

burrows up to 1 cm across. The fauna is dominated
by &>trap,g.ium ewaldi and, to a lesser extent, Rhaetavu:ula
contorta, which occur in great numbers on some
bedding planes. On any one shell plaster the individuals
tend to be of the same size, suggesting they are a
single cohort derived from the same spat-fall. E.ewa/,di
is an infaunal bivalve but it has not been observed in
life position within the sediments, all valves occurring
disarticulated and strewn on bedding plants. However,
most bedding planes are devoid of fauna. The
remainder consisting of rare specimens of Modiolus
and "Gervillia". At both Spinney Hills and Wigs ton
an ophiuroid bed occurred 1.3 m above the base of
the Westbury Member; diligent searching at a similar
level at Gipsy Lane produced one specimen of Aplocoma
indicating that the bed also occurs at this more
northerly outcrop. Parts of an palaeoniscid fish,
including a well-preserved caudal fin were found a
few centimetres below the ophiuroid bed
(Leicestershire Museum Accession No G3.l989).

Quarry was confirmed by the discovery of a single
block, apparently from the Triassic:Jurassic boundary,
which reveals a long and complex history (Fig 6). It
shows an irregular erosion surface on porcellanous
limestone, probably from the topmost Cotham
Member, blanketed by a shelly limestone containing
numerous examples of the subronal ammonite CoJ.or,eras
johnstoni. The remainder of the fauna of the shelly
limestone consists of tiny gastopods, echinoderm
debris and large specimens of Plagiostoma gigantea- a
fauna that probably originally lived on the hardground
surface which it is now covering. Bone fragments are
also common in the matrix. Deposition appears to
have been episodic, since bioturbation is concentrated
at certain horizons within the limestone (Fig 6). If
the blocks of Hydraulic Limestone are in situ then
the Cotham Member at Gispy Lane is considerably
attenuated even compared to the Spinney Hills section.

Lateral Fades Variations
Comparison of the four major exposures in the
Rhaetic and basal Lias of Leicester (Fig 7) reveals a
consistent thinning along the outcrop, from southwest to north-east Most of the decrease in thickness
occurs in the Cotham Member but also by the loss of
the Planorbis Subzone of the Hydraulic Limestone
north of Knighton. Due to the absence of correlatable
horizons in the Cotham Member, it is not clear if the
decrease in thickness in that case is due to condensed
deposition in the northerly outcrops or to erosion
beneath the Triassic:Jurassic unconformity.
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Figure 6.
S.~IGSTON

Sketch of a large block of basal Lias shelly limestone
(21 cm diameter) interpreted as having infilled an
irregular hollow in porcellanous limestone, probably
from the Cotham Member. Flask-shaped borings are
visible elsewhere in the specimen.
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Only a few specimens of E.ewa/,di occur in the
uppermost metre of the Westbury Formation. The
transition to the Cotham Member is marked by the
loss of even this impoverished fauna and a change to
grey-green mudstones. The main features ofinterest
in the higher member include flat septaria, with few
calcite veins, and thin, wave-rippled sandstones which
increase in abundance towards the top of the section.
The basal Lias is not exposed at Gipsy Lane, but a
short distance to the north (SK6220 0715) the topsoil
was removed during the construction of a gas pipeline.
Several isolated limestone blocks were found in the
subsoil which, if they are in situ, lie at an horizon only
one or two metres above the top of the section in
figure 5. The majority of the limestones are finely
laminated and unfossiliferous, afacies reminiscent of
those seen in the Hydraulic Limestones at Knighton.
The presence of this formation north of Gipsy Lane

COTHAM
MEMBER

2ml Vertical
~ scale

3km

Horizontal scale

Fig. 7.

Figure 7.
Lateral changes in the sections from Wigston in the
south~west to Gipsy Lane in the north-east
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These thickness variations probably reflect the
proximity of the Charnwood Block to the north-west
of Leicester. The presence of Charnian pebbles in
the basal bone bed of the Westbury Formation may
indicate that this area was land at this time, although
the pebbles could have been secondarily derived
from Triassic sediments. No further distinctive
Oiarnian detritus is known from higher in the sequence
and it is therefore not possible to establish if the area
remained land or became a shallow marine area of
non-deposition.

evaporation due to the relatively small total volume
involved in such a body of water. Whether the
fluctuations were increases or decreases in salinity is
difficult to evaluate, although Hallam and El Shaarawy
(1982) favoured the latter. The shell plasters of
bivalves could therefore be interpreted as brief
colonization events, perhaps lasting only a few weeks,
when salinity levels were more stable. An extensive,
shallow body of water would also be subjected to
significant changes of temperature, further adding to
the environment instability.

The progressive onlap of the basal Jurassic subzones
mimics on a small scale the pattern documented by
Donovan and others ( 1979) on the northern margin
of the London Platform. The gradual increase in the
area of marine deposition across ancient stable areas
attests to the progressive rise of sea level in the early
Jurassic (Hallam 1981). In fact the present day
Leicester outcrop skirts around Charnwood to the
south and east Consequently the Planorbis Subzone
should reappear to the east of the outcrop, as well as
to the south as shown in figure 7. This is verified by
the presence of the Planorb is Subzone at Crown Hills
(cfFig 1) to the east of Spinney Hills (Quilter 1886)

Cotham Member
The Cotham Member is similarly laminated
although in this case the sediments are green and
blue shades of grey. Organic matter and finely
disseminated pyrite normally impart the black colour
to mudrocks and such components are probably not
present in large amounts in these beds. The rarity of
pyrite suggests brackish water conditions, a conclusion
supported by the presence of Euestheria (Hallam & El
Shaarawy 1982). Eotrapezium ewaldi appears to have
been the only bivalve able to survive the fluctuating,
but generally brackish salinities, of this member.
The presence of wave rippled sands at Gipsy Lane
and probably at Knighton indicates water depths
were at least as shallow as storm wave base. The
variable oscillation directions of the ripple crests are
characteristic of relatively nearshore storm activity
(Gray & Benton 1982).

Depositional Environments
Westbury Member
The dark grey, finely laminated shales of this
member indicate a lack of burrowing activity in the
sediments. Burrowers are generally inhibited by
high sedimentation rates or by anoxic bottom waters.
There is little evidence to support the former
mechanism and so anoxia is commonly invoked for
the Westbury Member ( e.g. Whittaker & Green 1983;
Macquaker 1984). However at nearby Nottinghamshire
outcrops, and elsewhere in England, thin rippled
sandstones, with desiccation cracks, occur interbedded
with the grey shales Qohnson 1950; Whittaker &
Green 1983), indicating subaerial emergence. The
shales are unlikely to have been deposited in anything
less than a few metres of water, a depth at which
oxygen restriction is unlikely to occur for any length
of time. The effects of wind and waves on the
extensive shallow sea in which the Westbury Mem bei;was deposited would have caused the mixing of at
least the first few metres of the water column, providing
oxygen to the benthic environment

Hydraulic Limestones
Prior to the deposition of the Lias, a period of
erosion truncated the top of the Cotham Member.
The basal Lias fauna was then able to colonize the
hardground surface. Echinoderms, particularly the
opportunistic echinoid Miocidaris lobatum (Wright),
were the most successful group. The majority of the
succeeding beds are finely laminated like the Westbury
Member. In this case salinity fluctuations do not
appear to have played a part in inhibiting burrowers,
as the presence of ammonites and crinoids indicates
normal marine salinities. It therefore appears that
much of the basal Lias was deposited under anoxic
bottom waters. Rare benthic oxygenation events are
suggested by the occurrence of plasters of large
"lnoceramus" ventricosus. The thin laminae of fine
shell debris were probably introduced from shallower
areas during storms.

The problem remains ofwhy the laminae have not
been destroyed by burrowing. Variations in salinity
away from the normal marine levels have been
suggested for the Westbury Formation, a suggestion
which receives support from the euryhaline nature of
the fauna; stenohaline groups such as cephalopods,
crinoidsand articulate brachiopodsare absent, while
ophiuroids are present as a representative of a relatively
euryhaline echinoderm group. The salinity of an
extensive but very shallow sea could have been easily
altered by only moderate changes in runoff or

Conclusions
The resulting scenario is one of a shallow marine
sea, stratified and anoxic in its bottom waters for
much of the time, occasionally disturbed by storms
that introduced sandy and shelly debris. Shallower
more marginal conditions were probably characterised
by non-oeposition and the occurrence of a hardground
fauna on the eroded top of the underlying Penarth
Group.
Thus the Westbury Formation was
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characterised by deposition in an exceedingly shallow
but extensive sea in which salinity and temperature
fluctuations restricted benthic life whilst, in contrast,
the basal Liassic seas were less extensive but deeper
with anoxic bottom waters.
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THE LOWER LIAS AT SADDINGTON, LEICESTERSHIRE
D M Blake
Abstract
Following a landslip on the east bank of the Grand Union Canal, reconstruction
work revealed Lower Lias (Lower Jurassic) mudstones. The site was significant
in that ammonites proved both the Simpsoni and Oxynotum Subzones of the
Oxynotum Zone (Upper Sinemurian), exposures of which are infrequent in the
East Midlands. It appears to be the first recorded site of the Simpsoni Subzone
in Leicestershire.

Location and Introduction

which simply states, ''in the west bank of the Grand
Union Canal ... a largely overgrown exposure shows
5' of slightly silty, greyish brown clay with this, grey
cementstone bands and occasional roughly septarian
nodules". Vegetation permitting, there are occasional
small exposures near water level which may be the
lower part of the section noted by Poole et al.

Approximately I km northeast of Saddington village
the Grand Union Canal passes through a narrow,
0.25 km long, steep-sided cutting (National Grid
Reference SP 665926) running northwest-southeast
between the southern entrance of the 0. 75 km long
Fleckney tunnel and the Saddington to Smeeton
Westerby road.

The Leicestershire Museum site file contains MS
notes made on a visit in 1980 by Dr R G Clements
(Leicester University Geology Department) who
examined the exposures produced by the 1973 slip in
the cutting and material removed from the tunnel
duringrepairsafterits partial collapse in 1979/80(?).
He was able to extend the details given by Poole et al
(op cit). Clements noted limonitic nodules, which
he suggested were the weathered equivalents of
calcareous nodules lower in the sequence. The
nodules were flattened-ovate in cross section and
irregular in plan view, some weakly septarian with
calcite veins and small quantities of sphalerite. One
weathered oxynoticerated ammonite fragment found
in the material apparently removed from the tunnel
was identified as Oxynoticeras simpsoni (Simpson) and
gave the first indication of the site's position in the
Lower Jurassic sequence.

This section of the canal was originally excavated
in Lower Lias (Lower Jurassic) mudstones and the
waste material from the cutting and/ or tunnel was
piled along the top of both banks of the cutting
forming parallel mounds some 10 to 15 metres wide
and about 3.5 metres high. Weathering of the steep
slopes has resulted in two major slips of the east bank
in recent years. The first, in 1973, yielded very little
evidence of the stratigraphy. The most recent, nearer
the tunnel entrance, started to move in May 1987 and
progressed over several months until it finally halted
navigation. Reclamation work commenced in April
1988 at the tunnel entrance and proceeded along
some 50 m of bank, allowing a record to be made of
substantial sections of the solid geology for the first
time since the original excavations in 1796. After
clearing the loose material, the contractors cut a
series of steps back into the bank, considerably reducing
the slope from the canal edge for some 16 metres to
the back of the excavated bank. Two short visits were
made, on 30 May and 9 June 1988, and a collection
was made of representative rock samples and a number
of fossils including several diagnostic ammonites.
The collection has been deposited in the Leicestershire
Museum, New Walk, leicester (accession number
G7.1989).

The new exposure revealed 3.5 metres of made
ground (debris from the original excavations) overlying
7.75 metres of in situ Lower Lias mudstones. The top
2.25 metres of the latter were grey, ferruginous,
slightly silty, soft, friable mudstones which were brownstained with occasional ironstone nodules. These
merged downwards into about 5 metres of hard,
blocky to slightly fissile, dark blue grey mudstone
with occasional small phosphatic nodules, 1-2 cm
calcareous nodules and larger flattened irregular
calcareous nodules, some of which were fossiliferous
and some we~ly septarian as described in Clements'
1980MS.

Lithostratigraphy
The earliest record in the vicinity is that of
J Nichols (1798) who gives a graphic account of
fossils obtained from the tunnel spoil. Although the
nomenclature is archaic, it is still possible to relate
some of the descriptions to certain fossils recovered
in 1988. Naturally the work gives no clue as to the
stratigraphy and lithology of the exposure. The only
other published reference is that of Poole et al (1968)

Selenite crystals occurred in the mudstones in a
zone between about 1.0 metres and 3.0 metres from
the top of the in suu material. A micropalaeontological
sample taken about 1.5 metres from the top of the in
situ mudstone produced a residue containing
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indet bivalves

numerous grains of selenite up to 250 microns with
some pyrite and small flakes of mica. A sample from
5.0 metres below the top of the in situ mudstone
yielded only a very small quantity of minute pyrite
crystals, and selenite between 63 microns and 120
microns. The occurrence of selenite, along with the
iron staining in the higher part of the exposure,
indicates a weathering zone about 3.0 metres deep
within the mudstones.

calcareous tubes (serpulid or scaphopod)
coleoid(?) jaw apparatus

Zygvpleura sp.
crinoid ossicles
belemnites indet
shell fragments
pyritised burrows

The Fauna

faecal pellets Bactryllium

Fossils were not common and scattered but were
generally well preserved. All were found loose on the
excavated steps and it was therefore not possible to be
absolutely certain of their exact position within the
sequence, although the majority were found on the
steps between 3.5 metres and 5.0 metres from the top
of the in situ mudstone.

The two micropalaeontological samples alluded
to above are preserved with the rest of the collection.
They yielded a few foraminefera, but not as abundantly
as in the fauna recorded from the Oxynotum Zone by
Quilter (1886) who reported that the "oxynotus
shales" from Old Dalby tunnel yielded "thirty forms".
Ostracods were rare and although none were extracted
from the samples they were seen occasionally in the
nodules and mudstone samples.

(a) Ammonites - the exposure yielded ammonites
indicative of both subzones of the Oxynotum
zone (Upper Sinemurian) (see Table 1).
Identifications were kindly supplied by Dr M K
Howarth (British Museum).

Discussion
Exposures of the Oxynotum clays are rare in
Leicestershire and neighbouring ·counties; there appear
to be only two or three records of the Oxynotum zone
in the county and certainly none of the Simpsoni
Subzone. In north Leicestershire the tunnel at Old
Dalby (NationalGridRefSK6823) and field drainage
halfa mile further north (National Grid Ref SK 6734)
proved the Zone (Kent 19730. The other reference
is to a brickyard situated between Houghton (National
Grid Ref SK 6703) and Billesdon (National Grid Ref
SK 7202) but no detail as to exact locality is given
(Quilter 1886).

Apart from the specimen found by Clements
(see above) four small specimens (one
pyritized) and three fragments of Oxynoticerus
simpsoni (Simpson) were recovered, further
confirming the Simpsoni Subzone of the
Oxynotum Zone (Dean, Donovan and
Howarth 1961). Other ammonite taxa are only
represented by single fragments. These
include Angulaticeras parva (Buckman),
Gagaticeras sp. indet and a heavily weathered
whorl fragment of either Oxynoticeras sp. or
G/,eviceras sp.; all of these are indicative of the
Oxynotum Zone. A single fragment, from a
higher step in the exposure, of Oxynoticeras
oxynotum (Quenstedt) indicated the Oxynotum
Subzone (Dean, Donovan and Howarth 1961).
Thus both subzones of the Oxynotum Zone
appear to be present.

On the southern shore of Stanford Reservoir
(National Grid RefSP 60468015), Northamptonshire,
an exposure yielded Argulaticeras sp. and Bifericeras
bifer (Quenstedt) indicative of the Oxynotum Zone
(Poole etal 1968), whilst about6miles to the southwest
the Barby Borehole proved over 9 metres of the
Oxynotum Zone but the Simpsoni Subzone was not
proved (Ambrose and lvimey-Cook 1982).

(b) Other Fossils: One well-preserved
rhynchonellid brachiopod was found,
identified by Professor D V Ager (pers. comm.)
as Cirpa Jronto (Quenstedt). He notes that
although fitting in well stratigraphically "it is
beyond its usual geographical range and it is
much more common farther south".
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The following were also found:

Cardinia sp.
Chlamyssp
Gryphaea cf. mccullochi U- de C. Sowerby)
Hippopodium sp.
Modiolus sp.
Pleuromya sp.
Protocard.ia sp.
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Zone
State
Lower
Uptonia
Pleinsbachian jamesoni

Subzone

Echioceras
raricostatum
Upper
Sinemurian

Oxynoticeras Oxynoticeras oxynotum
oxynotum
Oxynoticeras simpsoni
Asteroceras
obstusum

Table 1Ammonite zones of the Upper Sinemurian and
basal Lower Pliensbachian (after Dean, Donovan and
Howarth, 1961, and Cope et al., 1980)

D.M. Blake
Department of Chemical Engineering
University of Loughborough
Loughborough
Leicestershire
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AN ENTOMOLOGICAL SURVEY OF AN INNER CI1Y
WASTELAND SITE:
HUMBERSTONE ROAD WHARF, LEICESTER
]. G. Woodhead
Abstract
Following a survey of a inner city wasteland site in Leicester a list of species
recorded is given. The main recorded group is Coleoptera, although incidental
records of Lepidoptera, Heteroptera and Hymenoptera are included. The
Heteropteron, Clwrosoma schillingi, is reported new to Leicestershire. The faunal
list is compared with other sites containing ruderal habitats in E Leicestershire
and Rutland.
Introduction
Homberstone Road Wharf, Leicester (centered
on SK599052), is an area ofwasteland which, with the
British Rail main line as its eastern boundary, was
formerly part of an L. M. S. goods yard and coal
wharf. It lies roughly S. W. to N. E. The land
presently belongs to Charles Street Buildings of
Thurmaston and is currently (1988) earmarked for
industrial development.

Three smaller areas yielded a number of different
species, the whole site being referred to by the following
described subdivisions (fig 1).

The site was visited on eight occasions, all in 1988:
6th, 13th, 20th, 23rd, 29th and 30th of June,
4th August and 8th September. Each visit was of
roughly two hours duration. The weather was fine on
all occasions although the ground was particularly
dry on 6th and 13thjune.
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The main emphasis was placed on the recording
of Coleoptera. Various other taxa were recorded
. incidentally during the main survey.
Techniques employed in the survey were the
conventional entomological ones of sweeping low
vegetation, beating of shrubs, trees and isolated low
plants, hand· searching amongst low vegetation and
on bare or partly bare ground, and turning over
stones and rubble.
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Area A (SK 598050)
This is a small piece of ground about ten metres
square, at the entrance to the site. The ground is
mainly bare with patches of tarmac and aggregate,
with very sparse vegetation dominated by Trifolium
repens and Artemisia vulgaris, some Rumex and
Tripleu.rospermum maritimum.

Site description
The site is mainly a flat area of approximately
three hectares and is roughly rectangular in shape,
with a bulge to the N. W. corner. Once part of the old
railway system, the character of the land betrays its
former use, with areas of cobbled road, coal and
cinder waste, old railway sleepers and areas of bare
concrete and tarmac.

Area B (SK 599051)
This consists of a narrow strip of rising ground,
well sheltered by billboards and invading Acer
pseudaplatanus, consisting of piles of sand, red
earth and concrete rubble. A good number of
carabid beetles were found here. The vegetation
is mainly Artemisia vulgaris and Rumex.

At the southernmost end of the site, the land falls
away towards the main road, and consists of a smaller
piece of bare ground with some sandy areas mixed
with soil, clay and sand mounds, and some mixed
brick waste. This sloping area of rough ground
comprises around 20% of the whole site, and is
separated from the level goods yard by a wire fence.
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loricera pilicornis (Fabricius) - 8.9: Area B: under stones on
sandy/red earth with sparse vegetation.
Trechus quadristriatus (Schrank)- 6.6; 13.6; 4.8: Area A:, Area
B; Area C: on very sparsely vegetated sandy/red earth, and
under stones.
Asaphadion curtum (Heyden) - 6.6: Area A:. on ground with
sparse vegetation by A47. Recently discerned as a separate
species from A flavipes, it is probably the commonest member
of the genus in Leicestershire and is mainly recorded from
gardens.
Bembidionlampros(Herbst)-6.6; 29.6: Area A:, Area B: running
on bare ground with sparse vegetation by A47.
Bembidion quadrimaculatum (LI - 6.6: Area A:. on ground with
sparse vegetation by A47.
Bembidion obtusum Serville - 6.6: Area B: on very sparsely
vegetated sandy/red earth.
Ca/athus erratus (Sahlberg) - 29.6: Area B: under bricks
amongst clay/sand. This beetle is associated in the main with
dry habitats and there are very few records for Leicestershire,
the last one being in 1962.
Calathus fuscipes (Goeze) - 29.6: Area B: under cardboard
waste on clay/sand mound.
Amara apricaria (Paykull) - 6.6; 29.6: Area B; Area D: under
concrete slab on clay/sand mound sparsely vegetated and on
ground, black earth/cobbles. With only five modern localities,
two of them gardens, this is possibly a declining species
probably associated with human activity, i.e. a good coloniser.
Amara au/ica (Panzer) - 29.6: Area B: under bricks amongst
clay/sand. There are fourteen modern localities for this beetle.
It prefers dry habitats and is common in limestone grassland and
often found on waste ground.
Amara bifrons (Gyllenhal) - 6.6; 29.6; 4.8: Area A:, Area 8: on
ground with sparse vegetation by A47 and under bricks on red
earth. In Leicestershire this beetle is associated with human
disturbance and there are recent records from Leicester,
Shepshed and Hemington.
Amara tibia/is (Paykull) - 6.6: Area B; Area D: on very sparsely
vegetated sandy/red earth and on black earth/cobbles. This
beetle was last recorded from Charnwood in the 19th century,
and there are no recent records! It is usually associated with
heaths and upland areas.
Amara ovata (Fabricius) - 4.8: Area B: under bricks amongst
clay/sand. In Leicestershire the last record for this species was
from Bradgate Park in the 19th century.
Harpalus rufipes(Degeerl- 6.6; 29.6: Area B: under slab on side
of mound of earth.
Harpalus affinis (Schrank) - 6.6; 29.6; 4.8: Area C: running on
bare ground and under stones, frequent.
Bradycellus verbasci(Duftschmidl ~ 6.6; 29.6: Area B: crawling
on clay/sand under low vegetation.
Dromius linearis(Olivier)- 20.6: Area D: swept from mixed grass
and thistle.

Area C (SK 599051)
This part of the site is an area of sandy ground
rising towards the main site, bordered by a variety
of vegetation including Hieraceum, Artemisia,
Biu1dleia, Canluus arvense, Plantago, Solidago virgau'Tl!a
etc.

Area D (SK 599052)
This is a grassy bank forming the western edge of
the site, with vegetation consisting of AchiUea
millefolium, Solidago virgaurea, Hieraceum
(1)umbellatum, Carduus sp., Arrhenatherum elatius
and Agrostis tenuis. Some notable species were
found here.
Area E (SK 600052)
This is the largest part of the site. Itisan area made
up of a flat expanse of concrete, cinder waste and
aggregate, interspersed with wooden sleepers,
tarmac, black earth and cobbles. Vegetation is
quite varied and consists of Hypericum perforatum,
Senecio jacobaea, S. vulgaris and S. viscosus, clumps
of Verbascum thapsus, R.eseda lutea and R luteola,
Sedum album and S. acre, and patches of Pteridium
aquilinum. Scrub vegetation is mainly Sambucus,
Budd.leia and Acer pseudoplatanus.

Annotated species list
The following annotated list gives date of observation
and details of the location ahd habitat within the site,
of each species recorded. The list is arranged in
taxonomic order to family.

COLEOPTERA
Carabjdae
Nebria salina Fairmaire and Laboulbene - 6.6: Area A:. on ground
with sparse vegetation by A47. There are sixteen modern
records from Leicestershire confined to sites with fairly dry,
bare or sparsely vegetated ground, for example disused
quarries, industrial waste sites and acid heath.
Notiophilus biguttatus(Fabriciusl- 6.6; 13.6; 29.6; 4.8: general
through the site on ground, under stones; often running in the
open.
Notiophi/us substriatus Waterhouse - 6.6: Area B: on very
sparsely vegetated sandy/red earth. This beetle is normally
associated with similar ruderal habitats on limestone and has
been found in east Leicestershire and Rutland. There are only
three recent records from Leicestershire.

Staphylinidae
Anoty/us scu/pturatus (Gravenhorst)- 6.6: Area C: Swept from
sparse vegetation.
Staphylinus ater Gravenhorst - 4.8: Area E: under concrete-waste. This species is most abundant by the coast butthere are
inland records, including some from Leicestershire.
Tachyporus sp.
Tachyporusobtusus(LI- 6.6; 13.6; 20.6; 29.6; 4.8: Area A; Area
B; Area C; Area D: frequent, on bare ground, under stones.
Aloconota gregaria (Erichson)- 6.6: Area A; Area E: on ground
with sparse vegetation by A47 and swept.
Atheta fungi (Gravenhorst) - 6.6: Area E: swept from sparse
vegetation.

Byrrhidae
Simplocaria semistriata(Fabricius)- 6.6: Area A: on ground with
sparse vegetation by A47.

Figure 2.
Notiophilus substriatus.
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colonies of larvae on nettle.
Vanessa carduil. • 30.8; 4.8: Area E: about Buddleia.
Vanessa atalanta L. • 4.8: Area E: on Buddleia, frequent.
/nachis io L. • 4.6: Area C; Area E: on Buddleia, frequent.

Coccinellidae
AdaIia bipunc tata (LI • 6.6; 13.6; 20.6; 4.8: Are a A., Area C; Are a

D; Area E: frequent on most vegetation.
Coccinella lpunctata L. • 20.6; 29.6; 4.8: Area C; Area D; Area
E: on low vegetation.
Coccinella 11 punctata L. • 29.9: Area E: swept from thistle.
Propylea 14punctata (LI· 13.6; 29.6; 4.8: Area E: swept from
thistle and other low vegetation.
Tenebrionidae
/somira murina(LI • 23.6: Area D: swept from thistle and grass.
Though not commonly recorded there is one other recent record
from King Lud's Entrenchments, Saltby, Leicestershire.

Satyrjdae
Lasiommata megera L. -13.6; 4.8: Area C: resting on rock.
Pyronia tithonus L. • 23.6; 29.6; 30.6: Area C; Area D; Area E:
Mania/a jurtina L. • 13.6; 23.6; 29.6; 30.6: Area E: frequent.

Arctiidae
Tyria jacobaeae L. • 29.6; 30.6: Area D: resting on Senecio.

Geometridae
Timandra griseata Petersen • 13.6: Area C: amongst low

Oedermeridae

vegetation.

Oedemera lurida (Marsham) • 6.6; 13.6; 23.6; 29.6: Area C; Area

D; Area E: This beetle is usually swept from the flowers of
Hieraceumand is local in its Leicestershire distribution.

Xanthorhoe montanata Denis & Schiffermuler • 23.6: Area E:

Anthicidae

Xanthorhoe f/uctuata L. • 23.6: Area E: disturbed from grass.
Ap/ocera plagiata L. • 23.6: Area E: resting in isolated shrubs.
Opisthograptis luteolata L. - 23.6; 29.6: Area E: about Buddle/a

resting in shrubs.

Anthicus flora/is (LI• 4.8: Area D: swept from grasses.

Chrysomelidae

and amongst shrubs.

Phyllotreta nigripes(Fabriciusl • 6.6: Area E: sweptfrom coarse

vegetation.

Noctuidae

Cassida rubiginosa Muller• 23.6: Area D: swept from thistle.
Longitarsus sp. • 13.6: Area D: swept from coarse vegetation.

Agrostis clavis Hufnagel • 29.6: Area E: on ground, amongst
Sedum.
Cucul/ia verbasci L. - 29.6; 30.6: Area E: three larvae on
Verbascum.

Apionidae
Apion radio/us (Marsham) • 29.6: Area C: swept from low

HETEROPTERA
Rhopalidae

vegetation.
Apion frumentarium (Paykull) • 4.8: Area D: swept from low

vegetation.
Apion rubens Stephens • 23.6:

Chorosoma schil/ingi(Schummel) - 4.8: Area D; Area E: swept
from coarse grass. This is a first county record of an almost
exclusively coastal species associated with sand dunes. There
are scattered inland records, including a recent one from
Coventry which is the furthest inland record yet, see Lane, S. A.
(1988, Entomologists man. Mag. 124: 80). Other inland records
have all been from the East Midlands and East Anglia.

Area C: swept from low

vegetation.
Apion carduorum Kirby• 4.8: Are a E: swe ptfrom low vegetation.

Curculionidae
Otiorhynchus singularis(LI· 6.6: Area A: beatenfrom sycamore.
Otiorhynchus su/catus(Fabricius) -29.6: Area B: resting in small

HYMENOPTERA
Bethylidae

hollow in concrete block.
Phy//obius roboretanus Gredler • 23.6: Area D: swept from low
vegetation.
Sitona lineatus(LI -13.6; 4.8: Area D: sweptfrom low vegetation.
Ceutorhyncus assimilis (Payku II) - 13.6: Are a fJ.:. swept from low
vegetation, frequent.
Ceutorhyncus flora/is (Paykull) • 13.6: Area fJ.:. swept from low
vegetation.
Anthonomus rubi (Herbst) • 4.8: Area D: swept from low
vegetation. Not commonly recorded in Leicestershire.
Gymnetron antirrhini(Paykulll • 4.8: Area C: swept from low
vegetation. This weevil is associated with Linaria and previous
records come from limestone in the east of the county.
Gymnetron pascuorum (Gyllenhal) • 6.6; 23.6: Area D: swept
from low vegetation.

Bethy/us cephalotes(Foerster) -4.8: Area E: sweptfrom coarse
grass. This is a member of a largely underecorded group. There
is presently only one other local record from Barrow on Soar.
The species is a parasite of Lepidopterous larvae.

Conclusion
This study of the beetle fauna of inner city wasteland
sites has largely been neglected in Leicestershire.
This survey is the most thorough aimed at examining
such a site in Leicester.

LEPIDOPTERA
Hesperiidae
Och/odes venata Bremer & Grey• 30.6: Area E: on Hieraceum.
Thymelicus sy/vestris Poda • 4.8: Area D: frequent, settling

amongst grass.

Pjeridae
Pieris brassicae L. • 13.6; 23.6; 29.6; 4.8: all areas, frequent.
Pieris rapae L. - 23.6; 29.6: all areas, frequent.
Anthocaris cardamines L. • 6.6: Area C.

Lycaenidae
Lycaenae phlaeas L. • 8.9: Area B: resting on Senecio.

Nymphalidae
Aglais urticae L. • 13.6; 23.6; 29.6; 4.8: all areas, numerous

Figure 3.
Amara tibialis.
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Because of the lack of other similar surveys it is
difficult to compare the site with others.

Rather surprisingly, other common species of dry,
open habitats were also missing eg: Amara aenea, and
Olisthvpus rotundatus. However, the site provided the
only modern records for Leicestershire of Amara
tibialis, Amara uvata, and the Heteropteron, Owrosoma

Most of the species of beetle found in the
Humberstone Wharf survey are associated with dry,
open habitats, eg: Amara aulica, Harpalus affinis and
Nebria salina or with ruderal plants, eg: Phyllotreta
nigripes. This type of fauna is associated with heathland
and dry grassland. Both these habitats are declining
in the natural environment and wasteland such as
Humberstone Wharf may become important for
conservation of species belonging to this fauna.

schillingi.

It could be concluded that some of the species
recorded have been overlooked in the city, a fact
which underlines the lack ofsimilar work, and a point
which illustrates the need for comprehensive appraisal
and survey of available sites to provide a more realistic
picture of the inner city beetle fauna.

Studies of sites in East Leicestershire and Rutland
at &sendine Railway Sidings and abandoned limestone

The project was carried out under the auspices of
the Manpower Services Commission while the author
was employed at Leicestershire Museum. Specimens
obtained now form part of the collection of the
Biology Section of the Museum, Ace No Leicestershire.
2264.1988.

quarries have produced many similar species, but
also specirs which this site lacks, eg: Leistus spinibarbis,
Microkstes maurus and Phyllotreta nodicomis.

J.G. Woodhead
Leicestershire Museums, Arts and Records Service
96NewWalk
Leicester LEI 6TD
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THE INVERTEBRATE FAUNA OF DONINGTON PARK
byDALott
Abstract
This paper gives the results of an invertebrate survey carried out in 1988 at
Donington Park, Leicestershire. These results together with site history and
information from previous surveys are used to evaluate the importance of
Donington Park and its invertebrate fauna. Particular attention is paid to the
dead wood fauna The presence of ancient oak trees and a long history of their
management as pollards have provided conditions suitable for the survival ofa
relic fauna associated with the dead wood habitats of ancient woodland.

Site Description

Some of the stumps and trees appear to be arranged
in straight lines but the reason for this is not known.
Younger oaks are confined to the northern and
eastern boundaries of the park and appear to be less
than thirty years old.

1. The main deer park
This area corresponds to the currently designated
site of scientific interest and is marked A in figure 1.
It consists of 1200 metres of north-west facing hillside
intersected by two shallow gullies, one of them
coinciding with the old county boundary and showing
signs of having contained a ditch. A dog leg to the
east of the site extends approximately 400 metres
along the shallower east-facing slope of the hill.

There are several ashes and sycamores in the
eastern section of the site and also two avenues of
Common Limes extending along the ridge in this
area. In addition there is a solitary ancient lime at the
extreme northern apex of the park. There is a single
elm, now deceased, near the northern boundary at
SK411268. There are several interesting old False
Acacias, Rnhinia pseudacacia, in an embanked enclosure
at the western end at SK409267.
The ground vegetation is composed mainly of
grasses forming short turf as a result of grazing of
livestock. There seems to be very little variety of
vegetation in the field layer. Apart from grasses, the
most common herbaceous plants are ragwort, Senecio
jacobaea and nettle, Urtica dioica. Harebell, Campanula
rotundifolia and adderstongue fern, Dphiogf,ossum
vulgatum have been recorded from localised areas
(Candlish, 1973). The only plant providing any
appreciable ground shelter is bracken, which is mainly
concentrated in one of the gullies. Hogweed and
Angelica, both of which are often important sources
of nectar for flying insects late in the season seem to
be absent from the site itself, although hawthorn and
sycamore are present as sources of nectar earlier in
the season. the absence of shelter in the field layer
and the scattered tree cover make the north-west
facing hillside very exposed and exposure to wind
must have an important influence on the fauna In
the eastern section,. where the tree cover is denser
and the slope gentler, conditions are more sheltered.

Figure 1.
Map of Donington Park showing the approximate
medieval boundaries of modern recording areas.
The site is classic old parkland consisting of grass
pasture and scattered trees, which nowhere provide
any appreciable area of continuous canopy. The
trees are mainly ancient pollard oaks interspersed
with hawthorns. The ancient oaks are present in all
areas except for the sG>Uthern section of the dog leg at
SK418269 where there are very few trees. The oaks
provide abundant dead wood habitat both in the
canopy and as detached branches lying on the ground.
The girths of the oaks are often large and their
trunks, although frequently split, provide additional
dead wood habitat. Several old stumps and dead
standing and fallen trees occur, especially in the
central section and these indicate that the tree cover
was more extensive in the past Old 25" Ordnance
Survey maps also show a much larger tree population.

The grazing animals consist mainly of cattle, rabbits,
fallow deer and red deer. There were also two horses
present in 1988. The rabbits often make their burrows
among the roots and at the base of the hollow trunks
of the ancient oaks. A variety of birds use the trees for
nesting, the most evidence being a large population
of jackdaws.
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2. The enclosure centred on SK416268

5. Other woodland adjoining the main site

This is theareamarked Bin figure 1. It is separated
from area A by a wire fence, although livestock are
usually allowed free passage between the two areas by
an open gate. Its character is similar to area A being
parkland composed of grazed pasture and scattered
trees with a large amount of dead wood habitat. The
main differences are that area B is situated on top of
the hill and that the age structure of the trees is more
varied. There are several ancient oaks of apparently
similar age to those in area A but there are also
younger but mature trees of around 100 years of age.
There is also an old ash tree. Along part of the southeast boundary there is a small conifer plantation
centred on SK417267, which provides a sheltered
environment for one of the ancient oaks on the
boundary. When these conifers were planted, the
oaks within were left standing.

Many of the insects of dead wood require an
energy source during their flight season in order to
mate and oviposit. The surrounding woodland may
be of importance in providing sources of nectar late
in the season when it is scarce in the park. It may also
provide seed and shelter for the young oaks that are
regenerating around the edges of the park. Apart
from Boathouse Plantation, other areas of woodland
adjoining the main site have not been investigated,
but the following observations were made from the
main deer park.
a) All Hooks, SK411263 and RamsleyWood,
SK409263
These woods are deciduous and keepered for
game. They are both in Derbyshire. There are
nectar-producing herbs such as hogweed along
the rides and wood edges.

3. Boathouse Plantation

b) The Wiggs, SK409268

At one time this area, marked C in figure 1, was
included in the deer park, but it is now separated
from it by a wire fence. It is a wooded clay slope
running steeply down to the River Trent and contains
species of trees, such as yew and beech, which are not
indigenous to the area. although there are also some
oaks and a mature field maple. Many of the trees are
quite large and several have fallen over on the steep
clay slope giving rise to an abundance of dead wood
and associated fungi. There are several oak trees
close to the boundary of Area A, which, while not as
old as the ancient oaks in the park, are very mature
with lots of dead wood in the crown. Several nesting
holes suitable for tits and woodpeckers are observed
in this area. In contrast to Area A the undergrowth
under these oaks provides abundant shelter for the
ground being dominated in parts by bramble. There
is public access to this area by virtue of a nature walk,
constructed by an MSC project around 1986.

This is a wooded area in Derbyshire. There is
a lot of dead wood habitat and a well
developed field layer. It includes extensive
carr around a backwater of the River Trent
c)

The Shrubbery, SK419271

This is an area associated with Donington Hall.
It contains some nectar-producing herbs.
d) Thirteen Acre Plantation, SK413262, Holly
Wood, SK416261, and Coppice Wood,
SK424261
These areas do not adjoin area A and have not
been visited. They are the subject of woodland
Tree Preservation Orders.

Site History
The history ofDonington Park has been summarised
by Liddle (1977) and further information can be
found in Farnham and Hamilton Thompson ( 1925).
The following notes are based on these sources. The
park was created in 1229 when it was stocked with
deer granted by the crown. An earlier suggestion that
the park existing in I 155 is due to an error in dating
a document (Liddle, pers comm). An extensive
wood (twelve furlongs by eight) existed in the parish
of Castle Donington in 1086 according to the Domesday
Book, and this may have been on the same site, and
had a continuous history with, the deer park. In
Roman times, however, at least part of the site must
have been unwooded, because archaeological remains
at a site at SK416266 indicate continuous occupation
throughout the Roman period including a substantial
building, possibly a farm.

4. Remaining areas within the original boundary
of the medieval deer park
This area corresponds to that part of the park
which has been converted to agriculture. Itis marked
Din figure I and has not been surveyed, except for a
very small area of grassland and scattered trees and
shrubs at SK412264. As seen from areas A and B the
remainder of the medieval park is almost entirely
given over to arable farming. However many of the
original ancient oaks remain especially in the field
centredonSK414264. This field and the field centred
on SK419264 are together covered by an Area Tree
Preservation Order, which also includes areas A and
B. Apparently there is an area of grassland with trees
to the east ofDonington Hall centred on SK422270
(HJ. Mousley, pers. comm). Donington Hall and its
grounds are also situated within the boundaries of
the old park.

After emparkment the main use of the site would
have been hunting. However other forms ofland use
may have been followed where they did not conflict
with this main activity. For the purposes of interpreting
invertebrate records it is the effects of the exploitation
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of wood which are of most relevance. In order to
preserve this resource the park would probably have
been managed as pasture woodland as described by
Rackham (1980). Under this system of management
selected trees were conserved and their wood cropped
by pollarding in order to protect the new shoots from
grazing animals. Unless they were protected by
enclosure regeneration of other trees was prevented
by grazing, which left the surviving pollards in an
open parkland: The lifespan of trees is increased by
pollarding and some of the present pollards at
Donington may have been alive at the time of
emparkrnent. When one tree was felled in 1943, 800
annual growth rings were counted (Shields, 1975).

same. In 1482 an area probably corresponding to the
two modern fields centred on SK429263 were added
to the park. The bank corresponding to the old
county boundary may represent the original boundary
of the park, which would imply an early westward
extension. An estate map of 1735 shows that the park
then extended to the banks of the River Trent, over
the land now occupied by Boathouse Plantation, and
also included Rarnsley Wood, which may not of course
have been managed in the same way. The deer park
is now confined to areas A and B in figure 1 and
occupies roughly 95 acres, which is just under one
third of the probable area of the medieval park. The
park was occupied by the army froml989 to 1956 and
then the remaining two thirds were fenced and sold
off for farming (Shields, 1976).

Evidence for the exploitation of wood at Donington
comes from a reference dated 1330 to the supply of
faggots and hurdles from the park for the prevention
of flooding by the River Trent. A document dated
1331 mentions the weekly extraction of two cartloads
of brushwood. There are references to income
derived from underwood and wood in 1352 and
1400. Throughout the fourteenth century income
derived from sale of wood was small compared with
that derived from pannage and agistrnent or pasture.
It would be interesting to compare these figures with
those from other contemporary parks in order to
estimate the relative importance of wood at Donington.
Around 1550 it was recorded that the park pales were
repaired. Presumably wood from the pollards would
have been used for this. As late as the eighteenth
century wood was cut out of the tops of most of the
oaks for the construction of chapels (Shields, 1975).

Invertebrate Surveys
The following surveys of invertebrates at Donington
Park are known to the author:
I.

J. Crocker, 1971 to 1973

J. Crocker made six visits to the park between
8.8.1971 and 2.9.1973 and found several nationally
rare arachnids associated with ancient woodland
(Crocker, 1973 and 1977). Of greatest interest was
the discovery of a population of Lepthyphantes midas
in deep litter in a hollow oak.
••.
2. D G Goddard, 13.8.1983
Records of Orthoptera, Heteropera, Hemiptera,
N europtera, Coleoptera and Lepidoptera were made,
by D.G and A.Goddard (1983) on a single visit in very
hot and sunny weather. The main collecting method
employed was beating oaks, which produced records
of several uncommon beetles including Dorcatoma
chrysomelina and Lissodema cur.s-or from SK410267
together with a number of other records of dead
wood species.

However it seems unlikely that a single system of
management could have operated continuously over
all the park. Cantor (1972) refers to the general
deterioration of management in many parks arising
from labour shortages due to plagues from the middle
of the fourteenth century. In 1331 a three year
operation started to fell and remove wood from an
area called Berneshull. The description of this area
seems to place itin the eastern section of the medieval
park. The references to felling wood and the fixed
time scale may indicate a large scale wood clearance
operation rather than a continuous exploitation of
renewable resource. In UH 1 and 1482 Donington
Park was generating income from sale of herbage,
although it is unclear that this refers to some form of
winter feed such as hay. By 1554 the park had been
divided into separate compartments for hunting,
pasturage of cattle and sheep, hay production and
the cultivation of flax. In 1604 the park contained
300 acres of pasture, which compares with a total area
of circa 355 modem acres of the park in 1735.
Present examination of the ancient pollards shows
that they have not been pollarded for some considerable
time.

3. Leicestershire Museums Service, 16.10.1983
This consisted of a single visit byJ .Crocker, I.M.Evans,
A.Fletcher and D.A.Lott. The weather was verywindy,
which made collecting difficult. Invertebrate records
are available from IME and DAL.
4. RES Meeting, 24.10.1987
A field meeting was held in the park following a
regional meeting of the Royal Entomological Society
at Leicester. It was attended by ten people and
records have been received from A.B.Drane,
M.C.D.Speight, D.A.Lott, R.C.Welch and S.Wright.
5. D.A.Lott, 1988
Specimens were collected from areas A and B on
the following dates, all in 1988: 16th, 21st May; 7th,
9th, 12th 16th, 30thjune; 7thJuly: 11th September.
Area C (Boathouse Plantation), was studied less
intensivelyandwasvisitedon the9th, 12th, 16th,30th

In addition to the changes in systems of management,
the boundaries of the park have not remained the
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June. In addition records dating from a visit to area
Con3rdjanuary, 1987 are included in the species list
below. HJ.Mousley accompanied the author on 7th
June.

placing bundles of mouldy grass, sometimes containing
pork hones, in tree hollows ranging in height from
the bases of hollow trees to hollow branches 15 feet
high, in some cases on old nests. Traps such as these
placed in the base of a large hollow sycamore at
SK418271, proved particularly productive. It was
possible that some of the insects collected here were
associated more with wet wood mould than with the
bird nest debris which rained down the inside of the
tree. A pitfall trap baited with pork hones was also put
into the base of this tree.

Collecting concentrated on the saproxylic
Coleoptera, which are defined as species depending
on wood, bark or fungi growing on the wood. Generally,
species associated with rotting fungi have been excluded
from this definition in this paper. A variety of collecting
techniques was used. A large amount of time was
spent beating oak pollards and the whole of areas A
and B were covered in this way. Other trees were also
beaten especially the hawthorns when in blossom.
Sweeping of the sparse field layer vegetation in areas
A and B proved relatively unproductive and this
method wasnotcontinued on a regular basis. Where
possible, oaks and sycamores were examined
underneath their bark. This was also done to a
limited extent in area C with a wider variety of trees.

Mammal associates were collected in three ways.
Firstly a series of pitfall traps, baited with pork bones,
were put into the entrances of rabbit burrows at
SK416271 and SK417 272 in area A and a badger sett
at SK415272 in area C. In addition grass traps were
placed in various burrows, but these tended to attract
only species associated with habitats of general decaying
vegetation. Secondly deer, horse and cattle dung was
examined. Thirdly a dead fawn was found at SK409267
and examined on two occasions, (30thJune and 7th
July).

Rotten heartwood of two types was examined where
it had been recently exposed in fallen oak branches.
The first type of rotten wood was what is often called
'cheesy wood'. In this type of wood the tissues are
infiltrated byaspeciesoffunguswhichforms lamellae
within the wood and changes its texture to something
resembling cheese, although the wood examined at
Donington ten<kd to be a little dry. the colour is
yellow brown. This type of wood was found to be
accessible at two sites. At the first site at SK41 l 265 it
was found in a branch which had fallen in 1987. At
the second site at SK417270 it was found in a large
branch, which had fallen in the spring of 1988.
Although this type of wood was only found at two
sites it undoubtedly exists in many trees around the
park in the crowns where it is difficult to access.

Heteroptera were only recorded where they could
be identified in the field. Consequently a number of
Psallus species and anthocorids were present but not
recorded.
A small number of Diptera and
Hymenoptera were also collected, of which the
Syrphidae and Symphyta remain as yet unidentified
to species.

List of insect species recorded
The following list includes all the species recorded
during 1988 together with records from previous
visits on 16.10.1983 and 3.1.1987, and records from
D.Goddard's survey on 13.8.1983 and the RES regional
meeting on 24.10.1987. This amounts to 349 species
in the following group of insects:

The second type of rotten wood was found in the
centre ofa large branch at SK416271. It was very soft
and dark red in colour and would normally be described
as wood mould. It was surrounded by much harder
wood and was only accessible through a narrow
opening where a smaller branch had originated.
Insects were extracted from this wood with a Tullgren
Funnel.
In June, 1988 a large sycamore branch split off
from the trunk revealing a large amount of damp
rotten heartwood and accumulated nest detritus,
which contained a small community of dead wood
and bird nest Coleoptera.
Also examined were fungi associated with dead
wood, including Daldinia concentrica; Pleurotus sp.
Polyporus squamosus and other unidentified species.
Area C was particularly rich in such fungi no doubt
due to the damp microclimate within the wood.
In addition to the saproxylic fauna, Coleoptera
associated with birds and mammals were studied.
Bird nest associates in Area A were collected by
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Insect group

No. of species recorded

Orthoptera
Heteroptera

2
25

Homoptera

2

Neuroptera

2

Coleoptera

303

Lepidoptera

7

Diptera

4

Hymenoptera

4

25 Megacoelum infusum, beaten from oaks, SK4126, DGG,
13.8.88, A,
26 Phytocoris tifiae, beaten from oaks, SK4126, DGG, 13.8.83, A,
27 Stenodema calcaratum, swept, SK416271, DGG, 13.8.83, A,

Each species name is followed by a summary of
available records including the areas as marked in
figure 1 from which they have been recorded. All
records are by DALott unless indicated by the following
initials:

HOMOPTERA
Cercooidae

ABD A.B.Drane

28 Aphrophora alni, beaten from oaks, SK4126, DGG, 13.8.83, A,

IME I.M.Evans

Cicademdae
29 lassus lanio, beaten from oaks, SK4126, DGG, 13.8.83, A,

DGG D.G.Goddard
HJM HJ.Mousley

NEUROPTERA
Hemerobjidae

MDCS M.D.C.Speight

30 Micromus variegatus, widespread on oak and lime, DGG,
13.8.83, A,

RCW R.C.Welch

!~Chrvsooidae

Chrysopa carnea, widespread on oak and lime, DGG, 13.8.83,

SW S.Wright

ORTHOPTERA
Meconematjdae

COLEOPTERA
Carabidae

1 Meconema thalassinum, beaten from oaks, SK4126, DGG,
18.8.83, A,

32 leistus ferrugineus, swept, C,
33 Nebria brevico/lis, widespread in pitfall traps etc, A,
34 Notiophilus biguttatus, widspread under logs and running on
ground, A,
35 8embidion tetraco/um, on mud by 'River Trent, 12.6.88, C,
36 8. obtusum, in litter in base of oak, SK4126, RCW, 24.10.88, A,
8. harpaloides, under bark of stump by river, SK413270, 3.1.87,

Acrididae
2 Chorthippus brunneus, swept, SK416271, DGG, 13.8.83, A.

HETEROPTERA
Acanthosomidae

f

3 E/asmostethus interstinctus beaten from birch, SK414269,
DGG, 13.8.83, A,
Elasmucha grisea beaten from birch, SK414269, DGG, 13.8.83,

i

38 8. quinquestriatum, under bark in log pile, SK409267, IME,
16.10.83, A,
39 8.guttula, in litter at base of oak, SK4126, RCW, A,
40 Pterostichus madidus, under loose bark and logs, SK4126, A,
41 laemostenus terricola, abundant, pitfall trap at entrance to
badger sett, SK415272, 16.6.88, C,
42 Agonum dorsale, under bark of stump by river, SK413270,
3. 1.87, C,
43 Oemetrias atricapi/lus, in litter in base of oak, SK4126, RCW,
24.10.87, A,
44 Oromius agilis, beaten from lime, SK416271, DGG, 13.8.83, A,
45 D. meridionalis, beaten from oak, SK412266, 30.6.88, A,
46 D. quadrimaculatus, widespread under bark and beaten from
oak and lime, 1983, A,
47 0.quadrinotatus, widespread, beaten from oak lime and
hawthorn, 1983 and 1988, A,

Pentatomidae
5A,Pentatoma rufipes, beaten from birch, SK414269' DGG ' 13..
8 83,

Nabidae
6 Nabicu/a limbata, SK416271, DGG, 13.8.83, A,

Cimicidae
7 Anthocoris confusus, widespread on oaks and lime, DGG,
13.8.83, A,
8 A nemorum, widespread, DGG, 13.8.83, A,

Mi.ck!..a.e.
9 Oeraeocoris /utescens beaten from oaks, SK4126, DGG,
13.8.83, A,
10 D. ruber, beaten from oak, SK4126, DGG, 13.8.83, A,
11 Harpocera thoracica, widespread on oak, A,
12 Phy/us melanocephalus, widespread on oak, A,
13 Plagiognathus arbustorum, beaten from oak, SK410267, DGG,
13.8.83, A,
14 Pilophorus perplexus, beaten from oak, SK414268, DGG,
13.8.83, A,
15 Heterotoma merioptera, beaten from oak, SK414268, DGG,
13.8.83, A.
16 8/epharidopterus angulatus, widespread on oak and lime
DGG, 13.8.83, A,
'
17 Orthotylus nassatus, beaten from oak, SK414268, DGG,
13.8.83, A,
18 Cy//ecoris histrionicus, widespread on oak, A,
19 Orthops campestris, swept, SK416271, DGG, 13.8.83, A,
20 lygocoris viridis, beaten from oaks, SK4126, DGG, 13.8.83, A,
21 Calocoris a/pestris, swept, SK4127, 16.6.88, C,
22 C. norvegicus, widespread on oaks and lime, DGG, 13.8.83, A,
23 C. quadripunctatus, beaten from oak, SK417270, 16.6.88, A,
24. C. stysi, swept, 7.7.88, A,C,

Hydrophilidae

1~

Helophorus brevipalpis, leaf litter under log, SK411268, 7.7.88,

49 Cercyon atomarius, cow dung, SK414269, DGG, 13.8.83, and
deer dung SK4132269, 12.6.88, A,
50 C. lateralis, cow dung, SK414269, DGG, 13.8.83, and deer dung,
SK413268, 16.5.88, A,
51 C. pygmaeus, cow dung, SK414269j, DGG, 13.8.83, A,
52 C. quisqui/ius, cow dung, SK414269, DGG, 13.8.83, A,
53 Megasternum obscurum, widespread in litter and rotting
fungus, A. C,
54 Cryptop/eurumminutum, horse dung, SK417273, 16.6.88,A,
Histerjdae
55 Abraeus globosus, in litter at base of oak, SK4126, RCW,
24.10.87, and in rotten sycamore wood, SK418271, 16.6.88, A,
56 Gnathoncus nannetensis, in grass trap in sycamore,
SK418271, 7 & 16.6.88, A,
57 Oendrophilus punctatus, remains in litter at base of oak
SK4126, RCW,24.10.87, and in grass trap in sycamore, SK418271:
21.5.88, A,
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58 Paromalus flaviocornis, rotten sycamore wood, SK418271,
16.6.88, A,
59 Dnthophilus striatus, cow dung, SK4
16.5.88, A,
60 Histermerdarius, in grass trap in sycamore, SK418271, 7.6.88,
A,

91 Xy/odromus concinnus, widespread in rotten wood, rabbit
burrow, grass traps, A,
92 X. depressus, grass trap in sycamore, SK418271, 11.9.88, A,
93 Siagoniumquadricome, several under bark of recently fallen
sycamore branch, SK418271, 11.9.88, A,
94 Carpelimus subtilicomis, on mud by river, SK416273, 16.6.88,

mn,

fti.lful.ll

C,

61 Ptenidium gressneri abundant in grass trap in sycamore,
SK418271, 5.7.88, and also in rotten wood in sycamore trunk,
SK418271, 16.6.88, A,
62 P. laevigatum, widespread in grass traps in sycamore and
rabbit burrow, 7.6 and 12.6.88, A,
63 P. nitidum, in horse dung, SK417273, 16.6.88, A,
64 Ptinella errabunda, one in oakwood mould, SK417271, 7.6.88,
A,
65 Acrotrichis grandicollis, horse dung, SK417273, 16.6.88, A,
66 A insularis, pitfall trap in badger sett, SK415272, 16.6.88, C,
67 A montandoni, grass trap in sycamore, SK418271, 12.6.88, A,
68 A rugulosa, lf in litter at base of oak, SK4126, RCW, 24.10.87,
A,

95 Platystethus arenarius, under bark, SK409267, IME, 16.10.83,
and in cow and deer dung, SK4126, 1983 and 1988, A,
96 Anotylus sp., deer dung, SK413268, 16.5.88, and swept,
SK412264, 21.5.88, A, 0,
97 A. inustus, deer dung, SK413269, 12.6.88, A,
98 A. scu/pturatus, widespread in dung, carrion and rotting
fungus, A,
99 A. tetracarinatus, widespread in dung and carrion, A,
100 Oxytelus laqueatus, deer dung, SK413268, 16.5.88, A,
101 Stenus clavicornis, fungus under log, SK409267, IME,
16.10.83 and litter at base of oak, SK4126, RCW, 24.10.87, A,
102 S. impressus, leaf litter under log, SK411268, 7.7.88, A,
103 S.juno, swept, SK412264, 21.5.88, 0,
104 S. picipes, on mud by river and swept, SK4127, 16.6 and
7.7.88, A, C,
105 Sunius melanocephalus, litter at base of oak, SK4126, RCW,
24.10;87, A,
106 S. propinquus, rotten oakwood and in litter at base of oak,
SK4126, 24.10.87, A,
107 Othius angustus, litter at base of oak, SK4126, RCW, 24.10.87,
A,
108 0. punctulatus, under barkofstump by river and in grass trap
in sycamore, SK4127,3.1.87 and 21.5.88, A, C,
109 Atrecus affinis, under oak bark, SK410266, 30.6.88, A,
110 Gyrohypnus fracticornis, under bark in log pile, SK4D9267,
16.10.87, A,
111 Xantholinus linearis grass trap in base of oak, SK41727D,
11.9.88, A,
112 X. longiventris, beaten from hawthorn, SK411268, 21.5.88, A,
113 Philonthus cephalotes, widespread in deer dung and pitfall
traps in sycamore, rabbit burrow and badger sett, 12 to 16.6.88,
A, C,
114 P. fimetarius, cow dung, SK417272, 16.5.88, and grass trap in
rabbit burrow, SK414267, 30.6.88, A,
115 P. tenuicornis, cow dung, SK417272, 16.5.88, and horse dung,
SK41n73, 16.6.88, A,
116 P. varians, deer dung, SK 413268, 16.5.88, and pitfall trap in
rabbit burrow, SK417272, 12.6.88, A,
117 Gabrius splendidulus, widespread under bark. A, C,
118 Quedius cruentus, several under bark of fallen rotten oak
trunk, SK418271, 11.9.88, A,
119 a. lateralis, in rotting fungus at base of elm, SK411268,
16.10.83, A,
120 Q. mesomelinus, widespread in grass traps in sycamore, oak
and rabbit burrow, 7.6 to 7.7.88, A,
121 a mo/ochinus, grass trap in rabbit burrow, SK416272,
16.6.88, A,
122 a nitipennis, 1 under loose bark of small fallen branch,
SK409267, 16.10.83, A,
123 a scintillans, under bark of stump by river, SK413270,3.1.87,

Lejodjdae
69 Ptomaphagus medius, litter at base of oak, SK4126, RCW,
24.10.88, A,
10 Nemadus colonoides, one in grass trap in sycamore,

SK418271, 21.5.88, A,
71 Sciodrepoides fumatus, deer carcass, SK409267, 7.7.88, A,
72 S. watsoni, grass trap in sycamore and pitfall traps in rabbit
burrow and badger sett, SK4127, 21.5 and 16.6.88, A, C,
13 Catops fuliginosus, pitfall traps in sycamore and rabbit
burrow, SK4127, 21.5 and 16.6.88, A,
74 C. kirbii, in Polyporussquamosuson stump, SK415272, 12.6.88,
C,
75 C. longulus, 1 in pitfall trap in badger sett, SK415272, 16.6.88,

C,
76 C. tristis, 1 in pitfall trap in sycamore, SK418271, 16.6.88, A,

Silphidae
11 Nicrophorus humator, pitfall trap in sycamore, SK418271,
12.6.88,A.
78 N. vespilloides, pitfall trap in sycamore, SK418271, 16.6.88, A,

Scvdmaenidae
79 Stenichnus collaris, litter at base of oak, SK4126, RCW,
24.10.88, A,

Staph!inidae
80 Megarthrus depressus, cow dung, SK417272, 16.5.88, and
deer carcass, SK409267, 7.7.88, A,
81 Proteinus brachypterus, pitfall trap in rabbit burrow,
SK41n72, 21.5.88, A,
82 P.ovalis, rotting fungus at base of elm, SK411268, 16.10, 83, A,
83 lesteva longoe/ytrata, swept, SK412264,21.5.88, and on damp
clay in flush by river, SK415272, 9.6.88, C, 0,
84 Oropephy//a ioptera, beaten from oaks, SK4026 and SK4126,
16.5 to 7.6.88, A, D,
85 D. vilis, widespread in oak and sycamore, 24.20.87 to 21.5.88,
A,
86 Omaliumitalicum, grass trap in sycamore, SK418271, 21.5.88,
A,
87 0. oxyacanthae, Polyporus squamosus, SK417271, 12.6.88, A,
88 O.rivulare, widespread in rotting fungi and deer carcass, 12.6
to 7.7.88, A, C,
89 0. septentrionis, widespread in pitfall traps in rabbit burrow
and badger sett and in grass trap in sycamore, 16.6to 7.788, A, C,
90 Phloeonomus punctipennis, under bark. in pitfall trap in
sycamore and in grass trap in hollow log, SK41237,3.1.87, 21.5.88
and 16.6.88, A, C,

C,
124 Q. scitus, under bark of large fallen oak branch, SK411265,
24. 10.87, A,
125 ventralis, 2 in grass trap in sycamore, SK418271, 30.6. to
7.7.88, A,
126 Sepedophilus marshami under bark of large fallen oak
branch, SK411265,24.10.87,A,

a.
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127 Tachyporos chrysomelinus, leaf litter under log, SK4126,
W, 24.10.87, A. (Many other specimens of Chrysomelinus s.l.
were recorded but they were not identified to species).
128 T. hyporum. widespread, A.
129 T. nitidulus, widespread, A.
130 T. obtusus, widespread, A.
131 T. pusillus, litter at base of oak, SK4126, RCW, 24.10.87, A.
132 T. solutus, grass trap in sycamore, SK418271, 21.5.88, A,
133 Tachinus humera/is, widespread in deer dung, rotting
fungus and a rabbit burrow, 12.6 to 16.6.88, A. C,
134 T. laticollis, cow dung, SK414269, OGG, 13.8.83, and grass
trap in sycamore, SK418271, 7.6.88, A.
135 T. margine/lus, deer dung, SK413269, 12.6.88, A,
136 T. signatus, in sycamore and badger sett, SK4127, A. C,
137 Cypha longicornis, litter at base of oak, SK4126, RCW,
24.10.87, A,
138 0/igota pusillima, litter at base ofoak, SK4126, RCW,24.10.87,

167 A (Datomicra) celata, Polyporus squamosus, SK415272,
30.6.88, C,
168 A. (D.) dadopora, Pleurotus SK416'1J2, 12.6.88, C,
169 A (D.) nigra, frequent in grass trap in sycamore, SK418271,
21.5 ro 11.9.88, A.
170 A (D.) sordidula, cow dung, SK417272, 16.5.88, and horse
dung, SK41n73, 16.6.88, A,
171 A. (s.str.J aquatics, deer dung, SK409267, 7.7.88, A,
172 A, (s.str.) castanoptera, abundant in fungus and badger sett,
SK415272 and SK416273, 12to 16.6.88, C,
173 A (s.str.J graminicola, fungus at base of elm. SK411268,
16.10.83, and on mud by river SK416273, 18.6.88, A, C,
174 A. (I) crassicornis, widespread, A. C,
175 A (I) intermedia, cow dung, SK4172n, 16.5.88, A,
176 A (Dimetrota) atramentaria, deer dung, SK413268, and cow
dung, SK417272, 16.5.88, A,
177 A (D.) ischnocera, horse dung, SK41n73, 16.6.88, A,
178 A (Chaetida) longicornis, swept and in deer dung, SK4126,
16.5 to 16.6.88, A. 0,
179 Chiloporata longitarsis, by river, SK4127, 9 and 16.6.88, C,
180 Oxypoda alternans, widespread in fungi, A. C,
181 0. haemorrhoa, widespread in grass traps in rabbit burrows
and base of oak trees, A.
182 lschnoglossa prolixa, underbarkoffallen branch, SK415270,
30.6.88, A,
183 Crataraea suturalis, grass trap in sycamore, SK418271, 7.7
and 11.9.88, A.
184 Aleochara albovillosa, grass trap in sycamore, SK418271,
16.6.88, A.
185 A. bilineata, grass trap in sycamore,SK418271, 7.6.88, A,
186 A cuniculorum. abundant in pitfall traps in badger sett,
SK415272, C,
187 A curtula, deer carcass, SK609267, 30.6.88, A,
188 A diversa, grass traps at bases otsycamore.and oaks,
SK418271 and SK417270, 11.9.88, A,
189 A fumata, 1 in grass trap on bird nest high up in hollow oak
branch, SK415269, 16.6.88,A,
190 A sparsa, grass trap at base of oak, SK418271, 11.9.88, A,

A.
139 Gyrophaena angustata, in fungi, SK415272 and SK416273, 9
to 16.6.88, c.
140 G. gentilis, Polyporussquamosus, SK415272, 16.6.88, C,
141 G.joyl Polyporussquamosus, SK415272, 16.6.88, C,
142 G. latissima, under bark of fallen trunk, SK4127, 3.1.87, C,
143 Homalota plans, 1 under bark of recently fallen sycamore
branch, SK418271, 11.9.88, A,
144 Anomognathus cuspidatus, 2 under bark of large fallen oak
branch, SK411265, 24.10.88, A,
145 leptusa fumida, under bark of dead elm, SK4127, 3.1.87, C,
146 Autalia impressa, Polyporus squamosus SK415272, 30.6.88,
C,
147 A longicornis, Polyporus squamosus, SK415272, 30.6.88, C,
148 A rivularis, widespread in deer and horse dung, 16.5 and
16.6.88, A.
149 Aloconota gregaria, widesprerad, A. D,
150 Amischa ans/is, widespread, A. C,
151 A cavifrons, litter at base of oaks, SK4126, 24.10.87, A,
152 A soror, under bark offallen branch, SK409266, 16.10.83, A.
153 Geostiba circe/laris, litter at base of oak. SK4126, 24.10.87, A.
154 Atheta (Enalodroma) hepatics, Min unbaited pitfall trap in
rabbit burrow, SK416271, 9.6.88, A,
155 A (Bessobia) fungivora, litter at base of oak, SK411266,
24.10.87, A,
156 A (/1/)divisa, several in pitfall trap in badger sett. SK415272,
16.6.88, c.
157 A (Ill) euryptera, 1 in deer carcass, SK409267, 7.7.88, A,
158 A (Ill) harwoodi, abundant in grass trap in sycamore,
SK418271, 21.5 to 11.9.88, A,
159 A (Ill) nigricornis, grass trap in base of oak, SK417271,
12.6.88, and in rabbit burrow, SK415269, 16.6.88, A,
160 A (Anopleta) corvina, grass trap in hollow branch of oak,
SK415269, 16.6.88, A,
161 A. (Microdots) amicu/a, in pitfall trap in sycamore and in
Polyporus squamosus, SK418271, 16 and 30.6.88, A,
162 A (M.) indubia, several in deer carcass, SK409267, 30.6 to
7.7.88, A.
163 A (II) trinotata, widespread in grass traps in sycamore and
oaks, A.
164 A (Mocyta) fung4 widespread, A. (this taxon probably
contains many separate species of which several are present at
Oonington),
165 A (Acrotona) ate"ima; grass trap in sycamore, SK418271,
21.5.88, A.
166 A. (A) parvula, cow dung, SK4112n, 16.5.88, and Polyporus
squamosus, SK418271, 30.6.88, A,

Selaohidae
191 Plectophloeus nitidus, 6 in wood mould in fallen branch of
oak, SK417271, 7.6.88, A,

Lucanidae
192 Sinodendron cylindricum, SK4126, ABO, 24.10.87, A,
Trogidae
193 Trox scaber, 1 in grass trap in sycamore, SK418271, 21.5.88,

A.
Geotrooidae
194 Typhaeus typhoeus, lF in pitfall trap in rabbit burrow,
SK417272, 12.6.88, A,
195 Geotrupes stercorarius 1 dead in litter at base of oak,
SK4126, RCW, 24:10.87, A.
Scarabaeidae
196 Aphodius ater, cow dung, SK414269, OGG, 13.8.83, and deer
dung, SK413268, 16.5.88, A,
197 A contaminatus,2dead in litter in base of oak, SK4l26,RCW,
24.10.87, A,
198 A fimetarius, cow dung, SK4126, OGG and IME, 19083, A,
199 A. haemorrhoids/is, cow dung, SK414269, OGG, 13.8.83, A.
200 A. rufipes, cow dung, SK414269, OGG, 13.8.83, A,
201 A rufus, cow dung, SK414269, 13.8.83,A,
202 A sphacelatus, cow dung, SK414269, 16.10.83, A,
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Scirtjdae

236 Omosita discoidea, frequent in grass trap in sycamore,
SK418271, and in pitfall trap in rabbit burrow, SK417272, 9 to
16.6.88, A,

203 Cyphon coarctatus, beaten from hawthorns and oaks,
SK4016 and SK4126, 13.8.83 and 16.5 and 30.6.88, A,
204 C. palustris, beaten from hawthorns, SK4126, 16.5.88, A,

Bbizophagjdae
237 Rhizophagus bipustulatus, under oak bark, SK4126, 24.10.87,
and in Po/yporus squamosus, SK417271, 12.6.88, A,
238 R. disparunder bark of stump, SK413270, 3.1.87, and under
oak bark, SK4126, 24.10.87, A. C,

Buorestjdae
205 ?Agri/us pannonicus 1 larva and workings in thick bark of
dead standing oak and cut logs, SK411265, 24.10.87, A,

Elaterjdae

Cucujidae

206 Ampedus balteatus, under bark of oak branches, SK4126,
24.10.87 and 16.5.88, A,
207 Melanotus erythropus, remains and larvae under bark and
in litter at base of oak, SK4126, 24.10.87, A,
208 Cidnopus minutus, swept, SK412264, 21.5.88, 0,
209 Stenagostus vil/osus, larvae under brk. SK4126 and
SK41n70,24.10.87 and 16.5.88, A,
210 Athous haemorrhoidalis, beaten from hawthorn, SK4126,

239 Cryptolestes ferrugineus, 1 under bark of recenty fallen
sycamore branch, SK418271, 11.9.88, A,

Cryptophagjdae
240 Cryptophagus dentatus, grass trap in sycamore, SK418271,
30.6.88, A,
241 C. distinguendus, widespread in fungi, grass tarp in
sycamore, rabbit burrow and badger sett, 7.6 to 11.9.88, A. C,
242 C. pallidus, beaten from hawthorn, SK412264, 21.5.88, and in
pitfall trap in badger sett, SK4152172, 16.6.88, A. C,
243 C. scanicus, fungus on oak, SK415270, 16.10.83, and in grass
traps at bases of oaks, SK410266 and SK417270, 21.5 and 7.7.88,

16.5.88, A.
211 A hirtus, widespread in oaks, 30.6.88, A.
212 Agriotespal/idulus, beaten from hawthorns, SK4126, 16.5.88,

A.
Cantharjdae

A.
244 C. scutellatus, grass trap in sycamore, SK418271, 30.6 to
7.7.88, A,
245 Atomaria apicata, 1 in litter at base of oak, SK4126, RCW,
24.10.87, A,
246 A. atricapillus, swept, SK412264, and in grass trap in
sycamore, SK418271, 231.5.88, A,
247 Alewisi, 1inlitteratbaseofoak,SK4126,RCW,24.10.87,and
in grass trap in base of oak, SK417270, 7.7.88, A,
248 A linearis, swept, SK412264, 21.5.88, 0,
249 A ruficornis, grass traps in sycamore, SK418271, and oak,
SK417270, 21.5.88 and 7.7.88, A,

213 Cantharis decipiens, widespread on oaks and hawthorns,
21.5 to 30.6.88, A. 0,
214 C. livida, widespread on oaks, 16.6.88 to 30.6.88, A,
215 C. nigricans, widespread on oaks, 16.6.88, A,
216 C. pellucida, widespread on oaks and hawthorns, 21.5.88, A.

0,
217 C. rufa, widespread on oaks, 7 to 30.6.88, A,
218 Rhagonycha lignosa, widespread on oaks and hawthorns,
21.5.88, A. 0,
219 Malthodes flaveolus, beaten oak, SK416271, 30.6.88, A.
220 M. frontalis, widespread on oaks, 16.6.88, A,

Biphyl!idae

Dermestidae

250 Biphy/lus lunatus, Daldinia concentrica.on ash log,
SK416269, 21.5 and 16.6.88, B,

221 Ctesias se"a, larvae widespread in oak bark, 24.10.87, A.

Anbiidae

Byturidae

222 Xestobium rufovil/osum, remains in litter at base of oak,
SK4126, RCW, 24.10, 87, A.
223 Anobium punctatum, remains in litter at base of oak, SK4126,
RCW, 24.10.87, and 1M beaten from oak, SK412266, 30.6.88, A,
224 Ptilinus pectinicornis, beaten from oak, SK410266,30.6.88, A.
225 Dorcatoma chrysomelina beaten from oak, SK410267, OGG,

251 Byturus tomentosus, beaten from hawthorns, SK4126,
16.5.88, A.

13.8.83, A.

252 0/ibrus aeneus, beaten from hawthorn, SK412264, 21.5.88, 0,
254 Stilbus testaceus, beaten from oak, SK410267, OGG, 13.8.83,
and fungus at base of elm, SK411268, 165.10.83, A,

ErotyHdae
252 Dacne rufifrons, Po/yporus squamosus, SK418271 and
SK415272, 12.6.88 and 30.6.88, A. C,

Phalacridae

226 Dorcatoma sp, larvae in rotten wood of fallen oak branch,
SK411265, 24.10.87, A,

Ptioidae

Cerylonidae

227 Ptinus fur, 1 in grass trap high up in hollow branch of aok,

255 Cerylon ferrugineum, under bark, Sk4126, ABO, 24.10.87, A.
256 C. histeroides, under bark, SK4126, ABO, 24.10.87, A,

SK41B270, 21.5.88, A,

Meltidae

Corylophidae

228 Axinotarsus rufico/lis, beaten from oak, SK410267, OGG,

257 Orthoperus atomus, 1 in grass trap in sycamore, SK418271,
7.7.88, A,

13.8.83, A.
229 Malachius bipustulatus, swept, SK4127, 7 and 16.6.88, A. C,

Coccjnellidae

Njtiduljdae
230

258 Scymnus auritus, beaten from oak, SK410267, OGG, 13.8.83,

Brachypterus glaber, beaten from hawthorn, SK4126,

A,

16.5.88, A.

259 Adalia bipunctata, widespread on oaks and lime, OGG,
13.8.83, and litter at base of oak, RCW, 24.10.87, A.
260 A. decempunctata, widespread on oaks and lime, OGG,
13.8.83, and under bark on oak runk, SK4126, SW, 24.10.87, A,
261 Coccinella septempunctata, beaten from oaks, SK4126,
OGG, 13.8.83, A.
262 Harmoniaquadripunctata, beaten from oak, SK410267, OGG,
13.8.83, A.
263 Anatis oce/lata, abundant on oaks, SK4126, OGG, 13.8.83, A,

231 8. urticae, swept, SK417272, 7.7.88, A,
232 Epuraea aestiva, beaten from hawthorn, SK4126, 16 and
21.5.88, A. 0,
233 E limbata, 1 swept, SK417273, 7.7.88, A,
234 E. melanocephala, beaten from hawthorns, SK4126, 16.5.88,
and in grass trap in sycamore, SK418271, 21.5.88, A,
235 E. unicolor, beaten from oak, SK414268, 16.6.88, A,
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264 Myrrhs octodecimguttata, beaten from oak, SK414268,
OGG, 13.8.83, A,
265 Calviaquattuordecimguttata, widespread on oaks and lime,
13.8.83 and 30.6.88, A.
266 C. quattuordecimpunctata, widespread on oaks and lime,
OGG, 13.8.83, nd swept, SK4127, 16.6.88, C.
267 Thea vigintiduopunctata, beaten from oak, SK410267, OGG,
13.8.83, A,

290 Conopalpus testaceus, 1 beaten from oak, SK417270,
16.6.88, A,

Scraotiidae
291 Scraptia testacae, 1 beaten from oak, SK412266, 30.6.88, A,
292 Anaspis garneysi, widespread on hawthorns, 16.5 to 7.6.88,
A, 0,
293 A. humeralis, widespread on hawthorns, 16.5.88, A,
294 A. maculata, widespread on hawthorns andswept, 16.5 and
21.5.88, A, C, 0,
295 A. regimbarti, widespread on hawthorns, 16.5 and 21.5.88,A,
0,
296 A. rufilabris, beaten from oak, SK414268, 16.6.88, A,
Oedemerjdae
297 lschnomera ?caerulea, 1 F beaten from hawthorn,
SK411268, 21.5.88, A, (this species has recently been split into
two, but unfortunately there are as yet no known reliable
characters for the separation of the females).

Endomychjdae
268 Mycetaea hirta, abundant in grass trap in sycamore,
SK418271, 21.5 to 11.9.88, A,

Lathridiidae
269 Stephostethus lardarius, beaten from oak, SK410267, OGG,
13.8.83, A,
270 Aridius bifasciatus, widespread in litter and rotting fungus,
A,C,
271 A. nodifer, beaten from oak, SK414268, OGG, 13.8.83, and
grass trap in sycamore, SK418271, and oak, SK417270, 30.6. and
7.7.88, A,
272 lathridius anthracinus, abundant in grass trap in sycamore,
SK418271, 7.7 to 11.9.88, A,
273 Enicmus transversus, litter at base of oak, SK4126, RCW,
24.10.87, A,
274 Corticaria alleni, dead wood infallen oakbranch, SK411265,
24.10.87 and 16.5.88, and grass trap in hollow oak branch,
SK416270, 21.5.88, A,
275 Corticarina gibbosa, widespread and abundant on oak,
13.8.83 and 16.5.88, A,
CISIOAE
276 Cis fagi, dead wood in fallen oak branch, SK411265, 24.10.87
and 16.5.88, A,
277 C. pygmaeus, dead wood in fallen oak branch, SK411265,
SW, 4.10.87 and beaten from oak, SK417270, 21.5.88, A,
278 C. vestitus, beaten from oaks, SK417270 and SK411268,
21.5.88, A,

Cerambycjdae
298 Rhagium mordax, 2 under bark of elm, SK4127, 3.1.87, C,
299 Grammoptera ruficornis, swept, SK4127, 16.6.88, C,
300 Strangalia maculata, 1 beaten from young oak, SK416271,
30.6.88, A,
301 leiopus nebulosus, widespread on oaks, 13.8.83 and 16.6
and 30.6.88, A,

Chrysomelidae
302 Oulema lichenis, under bark andswept, SK4126, 16.10.83 and
24.10.87, A,
303 0. melanopa, swept, SK416271, OGG, 13.8.83, A,
304 Cryptocephalus querceti, SF beaten from oak, SK410266,
and 1M beaten from oak, SK413267, 30.6.88, A,
305 Gastrophysa viridula, swept, SK4127, 16.6.88, C,
306 lochmaea crataegi, widespread on hawthorns, 16.5.88, A,
307 Phyllotreta undulata, remains in litter at base of oak, SK4126,
RCW, 24.10.88, A,
308 longitarsus jacobaeae, swept, SK416271, OGG, 13.8.83, A,
309 l. suture I/us, unmder bark, SK409266, 16.10.83, and remains
in litter at base of oak, SK4126, RCW, 24.10.87, A,
310 Chaetocnema concinna, swept, SK416271, OGG, 13.8.83, A,

Mycetophagjdae
279 Pseudotriphyllus suturalis, fungus on oak, SK410266, IME,
16.10.83, A,
280 Triphyllus bicolour, fungus on oak, SK410266, IME, 16.10.83,
A,
281 Mycetophagus quadripustulatus, under bark of oak,
SK4126, 24.10.87, and in Polyporus squamosus, SK54127, 12 and
20.6.88, A, c.

Anthribidae
311 Platyrhinus resinosus, 1 on fallen branch near Daldinia
concentrica, SK417272, 16.5.88, A,

Apjonidae

Jenebrionidae

312
313
314
315

282 Corticeus bicolor, under barkofoak, SK410267, OGG, 13.8.83,
A,
283 Prionychus ater, 2 larvae in humid detritus in hollow oak log,
SK411265, ABO, 24.10.87, A,

Apion curtirostre, swept, SK416271, OGG, 13.8.83, A,
A. carduorum, beaten from oak, SK410267, OGG, 13.8.83, A,
A. virens, widespread, 1983, 1987 and 1988, A,
A. dichroum, beaten from oaks, SK4126, OGG, 13.8.83, A,

Curcutionjdae

Jetratomidae

316 Phyllobius maculicornis, beaten from hawthorn, SK411268,
21.5.88, and oak, SK409267, 30.6.88, A,
317 P. pomaceus, swept, SK4127, 16.6.88, C,
318 P. pyri, beaten from oaks, SK4126, 21.5.88, A, B, 0,
319 Po/ydrusus pterygomalis, beaten from birch, SK414269,
OGG, 13.8.83, and from oaks, SK409267 and SK410266, 30.6.88, A,
320 Barypeithes araneiformis, several in grass trap in
sycamore, SK418271, 21.5.88, A,
321 8. pellucidus, several in grass trap in sycamore, SK418271,
21.5.88, A,
322 Sitona hispidulus, swept, SK416271, OGG, 13.8.83, A,
323 S. lineatus, swept, SK416271, OGG, 13.8.83, and litter at base
of oak, SK4126, RCW, 24.10.87, A,
324 Rhyncolus lignarius, widespread in oaks and sycamore,
1983 and 1988, A,
325 Cidnorhinus quadrimaculatus, widespread on nettle, A, C,

284 Tetratoma fungorum, fungus on oak, SK410266, IME,
16.10,83, and under bark of stump, SK413270, A, C,
Satpingidae
285 lissodema cursor, beaten from oak, SK410267, OGG, 13.8.83,
A,
286 Rhinosimus planirostris, beaten from oaks, SK4126, OGG,
13.8.83, and on fallen branch, SK418271, 16.5.88, A,
287 R. ruficollis, 1 under bark of recently fallen sycamore
branch, SK418271, 11.9.88,A,

Pyrochroidae
288 Pyrochroa serraticornis, on grass stem, SK416269, 21.5.88,

B,
Metandryidae
289 Hallomenus binotatus, 1 in fungus on rotten log, SK411268,
7.7.88, A,
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Noctujdae

326 Ceutorhynchus assimile, beaten from oak, SK410267, DGG,
13.8.83, A.
327 C. flora/is, 1 beaten from hawthorn, SK412264, 21.5.88, 0,
328 C. quadridens, 8 in litter at base of oak, SK4126, RCW,
24.10.87,A,
329 Anthonomus pedicu/arius, widespread on hawthorn,
16.5.88, A.
330 Curcu/io g/andium, beaten from oak, SK416271, 30.6.88, A,
331 C. venosus, beaten from oaks, SK4126, 21.5 and 16.6.88,A. B,
332 Rhynchaenus ave/Janae, beaten from oaks, SK4126, DGG,
13.8.83, A.
333 R. fagi, beaten from hawthorn, SK412264, 21.5.88, 0,
334 R. quercus, widespread on oaks, 1983 and 1988, A,

341 Amphipyra berbera, under bark of oak, SK413267, OGG,
13.8.83, A.
342 A. tragopoginis, under bark of oak, SK413267, OGG, 13.8.83,
A.

DIPTERA
]oulidae
343 Ctenophora bimaculata, 1 M beaten from oak, SK417270,
16.6.88, and 1Fovipositing under loose barkofoak log, SK412265,
7.7.88, A.

Stratiomyid ae
344 Beris vallata, widespread on oaks, 16.6.88, A,
345 Pachygaster atra, widespread on oaks, 16.6.88, A,
346 Microchrysa flavicornis, beaten from oak, SK412268,
30.6.88, A.

Scotytidae
335 Dryocoetinus vil/osus, under bark of oak, SK4126, 24.10.87
and 7.7.88, A.

HYMENOPTERA
Formjcjdae

LEPIDOPTERA
Pieridae
336 Pieris napi, flying at SK413267, OGG, 13.8.83, A,

347 Leptothorax acervorum, on trunk of oak, SK411265, MCOS,
24.10.87, A,

NymphaUdae

Andrenidae

337 Ag/sis utticae, flying at SK413267, OGG, 13.8.83, A,

348 Andrena helvola, HJM, 7.6.88, A.
349 Andrena jacobi HJM, 7.6.88, A.

Lycaenidae
338 Polyommatus icarus, flying at SK413267, OGG, 13.8.83, A,

Megachilidae

Satyridae

350 Che/ostoma florisomne,, HJM, 7.6.88, A.

339 Maniola juttina, flying at SK413267, OGG, 13.8.83, A,
340 Pyronia tithonus, flying at SK413267, OGG, 13.8.83, A,

Interpretation of Records
1. Threatened or localised species
Four of the species of Coleoptera listed above
appear in the British Red DataBookoflnsects, (Shirt,
1987), as detailed in the table below:
SPECIES

SPECIES

LISTNO

RED DATA BOOK

AREA OF PARK

CATEGORY

RECORDED

81

Ptenidium gressneri

3

A

191

Plectophloeus nitidus

I

A

205

Agrilus pannonicus

2

A

304

Cryptocephalus querceti

2

A

Ptenidium gressneri is restricted to ancient parkland
and forest areas in Britain. Itis recorded from several
such sites in the East Midlands.
Plectophloeus nitidus is known from only four other
sites in Britain: Blenheim Park, Oxon., Moccas Park,
Herefs., Sherwood Forest, Notts. and Wmdsor Forest,
Berks.
Agrilus pannonicus has been recorded from several
sites in the south recently, but the only other records
north of Hertfordshire from Sherwood Forest.
Cryptocephalw quercetiis known from only two other
sites in Britain: Sherwood Forest, Notts., and Windsor
Forest, Berks.
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Fifteen species of Coleoptera and one species of
Diptera are listed as nationally notable by Ball (1986)
as detailed in the table below:
SPECIES

SPECIES

LISTNO

NOTABLE

AREAOFPARK

GRADE

RECORDED

COLEOPTERA
I
),

41

Laemostenus terri.cola

b

C

75

Catops longulus

a

C

124

Quedius scitus

b

A

125

Quedius ventralis

b

A

188

Aleochara diversa

b

A

189

Aleochara fumata

a

A

221

Ctesias serra

b

A

274

Corticaria alleni

a

A

28~

Prionychus ater

b

A

285

Lissodema cursor

a

A

289

Hallomenus binotatus

b

A

290

Conopalpus testaceus

b

A

291

Craptia testacea

a

A

297

Ischomera 7caerulea

b

A

~11

Platyrhinus resinosus

a

A

DIPTERA

M~

A

Ctenophora bimaculata
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In addition there are 29 species which have either
not been recorded or have only been recorded on
one oth-er occasion in Leicestershire since 1970.
These species are listed in the table below:
SPECIES

SPECIES

LISTNO

AREA OF PARK
RECORDED

HETEROPTERA
14

Piloplwrus perpl.exus

A

21

Calocoris alpestris

C

COLEOPTERA
38

Bembidwn quinquestriatum

A

56

Gnathoncus nannetensis

A

57

Dendrophilus punctatus

A

60

Hister menlarius

A

64

Ptinella errabunda

A

66

Acrotrichis insularis

C

67

Acrotrichis montandoni

A

68

Acrotrichis rugulosus

A

70

Nemadus colonoides

A

93

Siagonium quadricome

A

94

Carpelimus subtilicomis

C

138

Oligota pusillima

A

154

Atheta hepatica

A

156

Atheta divisa

C

157

Atheta euryptera

A

186

Aleochara cuniculorum

C

193

Troxscaber

A

194

Typhaeus typhoeus

A

225

Dorcatoma chrysomelina

A

239

Cryptolestes ferrugineum

A

257

Orthoperus atomus

A

258

Scymnus auritus

A

277

Cis pygmaeus

A

278

Cis vestitus

A

280

Triphyllus bicolor

A

292

Anaspis gameysi

AD

HYMENOPTERA

MS

Andmia helvola

A
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Harding and Rose ( 1987) have put forward a list of
species of Coleoptera as indicators of the continuity
of dead wood habitats in ancient woodland. These
species are separated into three groups, •ranging
from group 1 containing the most reliable indictors
to group 3 containing species which may be useful in
part of the country or when forming a community
with several other group 3 species. Analysis of the
species list for Donington Park (area A) gives the
following number of indicator species:

Spider records include Lephthyphantes midas, which
has only been recorded elsewhere in Britain from
Epping, Sherwood and Windsor Forests. Also recorded
were Tuberta macrophthalma and the false scorpion,
Dendroclutrnes cyrneus, which is associated with old
parkland.
The number of species of Coleoptera in each of
the above categories is greater than for any other
studied site in Leicestershire. The only other site
with a similar number of Red Data Book species is
Buddon Wood, but this number is based mainly on
nineteenth century records nd most of the species
are unlikely to have survived the catastrophic changes
that have since occurred at this site. When the
arachnid records are taken into account it can be
seen that Donington Park is the single most important
site for rare invertebrates yet recorded in Leicestershire.
2. Species Associated with birds and mammals

SAPROXYLIC

NO OF SPECIES

FAUNA GROUP

RECORDED

1

4

2

3

3

15

These totals suggest that Donington Park has had
a very good continuity of dead wood habitaL Other
sites in Leicestershire such as Bradgate and Croxton
Parks have many fewer recorded indicator species
especially in groups 1 and 2. On a regional basis
Donington Park compares with Calke Park in
Derbyshire, which has six group 1 and six group 2
indicators, but which has received more intensive
study.

A rich beetle fauna associated with bird nests was
found in trees throughout area A The large sycamore
at SK418271 produced several Coleoptera, such as
Dendrophilus punctatus, Nemadus colonoides and Trox
scaber, which are rarely recorded locally. Although
the habitat of Aleochara fumata is often described in
the literature as 'fungi', my only other experience of
this species is from a tawny owl nest at Bedford
Purlieus, Northan ts. Its presence in a similar situation
near a bird nest at SK415269 may suggest an associated
with bird nests.

For the purpose of analysing why these species
serve as indicators it is necessary to consider their
ecology. Group 3 species tend to be associated with
the peripheral areas of trees such as sapwood, bark
and fungal fruiting bodies. These habitats have
never been confined to pasture woodland and can be
found in coppiced woodland and even hedges. In
fact eight of the group 3 species recorded at Donington
occur widely in Leicestershire outside pasture woodland
and are well placed to colonise non-ancient woodland.
Their usefulness as ancient woodland indicators in
this region must therefore be questioned.

A rich beetle fauna was also found associated with
the badger sett at SK415272 in area C, including
Laemostenus terricola, Catops longulus and Aleochara
cuniculorum. Several interesting species were found
in rabbit burrows in area A, including Atheta heptacia
and Typhaeus typhoeus.
In general the dung fauna was not found to be very
rich. Aphodius zenkeri, which occurs at Brad gate Park
in deer dung shaded by bracken, was looked for
without success. The sparseness of the field layer
vegetation probably causes very exposed conditions
for the dung fauna.

Group 1 and 2 species are often associated with
heartwood and require large old trees. A combination
of woodland clearance and traditional methods of
woodland management by coppicing has reduced
their habitat until they are now often confined to
islands of pasture woodland unable to colonise new
habitats even when they become suitable. In fact as
populations become more isolated it is quite possible
that they become adapted to a non dispersive life
cycle. With so little suitable habitat surrounding
their breeding sites there must be a considerable
selective pressure against long range dispersal
mechanisms.

The most interesting species found in the deer
carcass was Atheta euryptera, which is normally found
under bark in sappy conditions.
3. Species associated with dead wood
71 specifically saproxylic insects have been recorded
from the site, which constitutes a large number for its
relatively small size. Three out of four Red Data Book
species, 12 out of 16 Nationally Notable species and
9 out of20 locally notable species re definitely associated
with dead wood habitats. A number of arachnids
associated with old trees have also been recorded.
Thus the dead wood habitats provide the most
important aspect of the site.

The ancient pollards at Donington park provide
heartwood habitat for these species by virtue of their
age and large size. Of the seven group 1 and 2 species
recorded at Donington all except Ptenidium gressneri
were taken from ancient oak pollards. Three of them
were taken from oak heartwood. Plectophloeus nitidus
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was found in wood mould from the middle of a fallen
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Secondly there has been a recent loss of ancient
trees. Presumably some were cut down during the
army occupation in the second world war but several
have died more recently and more are continuing to
die. The rate of loss of these trees needs to be
monitored.
Thirdly, at the same time as ancient trees are being
lost, there is very little regeneration of oak except
around the wooded fringes. This will result in a lack
of old trees, which will get more critical over the next
150 years. Hopefully a planting programme can be
implemented or perhaps areas can be fenced off and
the 'indigenous population be encouraged to
regenerate and thus preserve the genetic integrity of
the Donington oak population.

D.A.Lott
Leicestershire Museums Service
96NewWallc
Leicester LEl 6TD

Fortunately the present owner, MrJ Gillies Shields,
is anxious to continue managing the park as a deer
park and the N atnre Conservancy Council has declared
part of the park as a Site of Special Scientific Interest.
It is to be hoped that this site, whose fauna originates
in the woods of a thousand years ago and is as rare as
any cathedral, can be preserved for the enjoyment
and education of future generations.
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THE EARTH AS A DUSTBIN
The following papers are the abridged texts of some of the talks given at a
symposium of the Geology Section of the Literary & Philosophical Society held
at Vaughan College, in February, 1989.
If not exactly either a literary or philosophical subject, the topic of waste disposal
is an increasingly important one and sufficient to warrant a record of some of the
processes and problems involved. Whilst most of the speakers were from other
parts of the country, the lessons they have encountered are just as applicable in
Leicester, and we can all learn from each other.
It is no longer a matter of simply tipping our wastes into the nearest quarry, opencast coal site, sand-pi tor disused railway cutting. The waste may generate heat or
gases which can be used for the good of the community. Some waste may have
materials suitable for re-cycling. Waste also produces noxious gases and fluids and treatment is necessary to minimize the effects of these. The following articles
cover many aspects of the problem - read them and think about them next time
you fill your dustbin.

TD Ford
Chairman, Geology Section
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DOMESTIC AND INDUSTRIAL WASTE DISPOSAL,
LANDFILL SITE SELECTION AND MANAGEMENT :
WHAT ALTERNATIVES ARE THERE TO HOLES IN THE
GROUND?
Dr C O'Brien
Introduction

within the waste begin to multiply. There are essentially
three types of bacteria involved: aerobes, which
require free molecular oxygen for existence; strict
anaerobes, which cannot exist in free oxygen; and
facultative anaerobes, which can adapt themselves to
either the presence or absence of oxygen.

Domestic waste is essentially what the public throws
away. It consists of packaging materials, plastics and
paper, empty cans from canned foods and beverages,
glass bottles and jars, textiles, old clothes, cleaning
rags etc, empty containers from household cleaning
products, empty aerosol canisters, waste food and
vegetable matter, dust and dirt, old batteries,
newspapers and magazines and ashes. There are also
larger items such as old furniture, electrical appliances,
garden waste or debris from that DIY project!

The organic materials within the waste are food
for the bacteria. These degraded by these processes
include not only putrescible materials such as food
wastes but relatively tough materials such as cellulose
(from paper, card, textiles wood etc). In order for
these processes to start and continue some water
needs to be present (Fig 1).

Non-hazardous commercial and industrial waste
generally consists of similar materials. There is also
rubble from construction and demolition and soil
excavated from foundation trenches.
Large quantities of these wastes are generated in
the UK each year, but it is difficult to obtain accurate
figures. Those used here are derived from the
Chartered Institute of Public Finance Accountants'
Statistical Information Service figures for 1986-87.

PHASE 1.

AEROBIC DEGRADA.TION.

.
bacteria
.
Organic matter + o x y g e n ~ water + anunonia +
heat + carbon dioxide
PHASE 2.

Nitrates

~ nitrogen

ANAEROBIC DEGRADATION.

+ oxygen

Sulphates bacteri➔ sulphur + cxygen
sulphur + hydrogen~ hydrogen sulphide

In England and Wales during 1986-87 there were
13,704,100 tonnes of waste from household collections,
4,305,400 tonnes of waste from civic amenity points,
and 9,281,900 tonnes of waste from commerce and
industry, although these are probably underestimates,
giving a total of27,291,400 tonnes.

Complex organic matter bacterij hydrogen + carbon dioxide
+ ammonia + fatty acids
Fatty a c i d s ~ acetic acid + hydrogen + carbon dioxide
Acetic acid bacteri➔ carbon dioxide + methane
FIGURE l.
Bacteriological processes within a landfill site, all gaseous
by-products will leave the landfill site, all other by-products will
react with water to produce leachate.

Analysis of the disposal methods used for this
period shows that 1,772600 tonnes were disposed of
by incineration, 206,800 tonnes were disposed of by
reclamation, 1,154,200 tonnes were disposed of by
other methods, and that 24,207,800 tonnes were
disposed of by landfill, giving a total of 27,291,400
tonnes.

Phase 1 Aerobic degradation
The aerobic bacteria break down some of the
complex organic molecules to very simple molecules,
generating considerable quantities of heat in the
process. Organic esters are also produced during this
stage, giving the landfill site its characteristic sweet,
sickly smell.

Clearly the main disposal method is landfill. Only
a very small proportion of waste is reclaimed by the
public sector, but these statistics do not include wastes
reclaimed by industry before disposal.

This process continues until all the free oxygen in
the pore spaces within the refuse in the landfill has
been used up. The heat generated by the anaerobic
processes can produce temperatures of up to 80°C,
but normally temperatures of35-55°C are generated
within the landfill; even so such elevated temperatures
speed up the anaerobic reactions, which would
otherwise be quite slow.

The science of landfill.
In order to understand the problems associated
with the landfill method we must understand some of
the processes which occur in a landfill site. Once the
waste materials are tipped some complex biochemistry
happens. In fact, many of the processes start in the
dustbin before the waste is collected, as bacteria
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Leachate generation

Phase 2 Anaerobic degradation.

All the time these biodegradation processes are
proceeding water is being added to the landfill by
rainfall. Water is also released by the initial aerobic
reactions. Whilst some water is absorbed most will
move down through pore spaces to the base of the
landfill site. On its way this water will participate in a
variety of chemical reactions (Fig 3).

Anaerobic processes fall into several stages: firstly
nitrates and sulphates are reduced by the facultative
bacteria to form nitrogen and hydrogen sulphide
respectively. The latter combines with metals to form
sulphides.
The next stage involves the hydrolysis and
fermentation of cellulose, fats, proteins and
carbohydrates by both facultative and anaerobic
bacteria to produce simple organic compounds such
as fatty acids and alchohols with the by-products
carbon dioxide, hydrogen and ammonia. The fatty
acids are further degraded to acetic acid with byproducts carbon dioxide and hydrogen; this phase
facilitates the establishment of methanogenic bacterial
populations which then break down acetic acid to
produce methane and carbon dioxide.

Water from
rainfall

and water
from aerobic
bacteriologica

Water soluble organic fraction
of the waste such as
fatty acids, humic acids,

glucose etc.

reactions

I
Soluble inorganic components
of the waste such as: chloride
nitrate, phosphate, sodium,
potassium, heavy metals etc.

This methanogenic stage is the major degradation
stage in a large modern landfill, and may last for
many years (Fig 2).

YOUNG LEACHATE:

!Reaction products from
aerobic bacteriological reactions

Anaerobic reactions type 1. remove sulphate
and nitrate; heavy metals react with
biproducts to produce sulphides

I
Anaerobic reactions type 2, 3 and 4 remove
all degradable organic materials

~~~~~le

!anaerooid
ataQ• /

~.1:::;11.,lc

1

I

anurobl1>sla11a

OLD LEACHATE

"'a111anoa•nic:

I

l

I

Water within the aerobic phase of the landfill will
contain dissolved products of the microbiological
processes, such as glucose, humic acids and fatty
acids; also some straight forward dissolution takes
place taking sodium, potassium, chloride, nitrate
and phosphate. During this phase many metals also
go into solution. This "young liquor" or leachate is
extremely polluting and contains high concentrations
of organics and metals ( table 1).

Fig.2.
The generation of gases in waste with time.

As the liquor moves down into the anaerobic zone
much of the organic contents will be degraded by the
methanogenic bacteria to produce methane. As
sulphate is reduced to sulphide within this zone,
insoluble metal sulphides form and are precipitated
taking many of the metals out of the solution. Some
of the organic constituents are not biodegradable
and remain in solution. So leachate from a mature
landfill becomes steadily less polluting as it loses
many of the organics and metals (table 1).
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TABLE 1 Leachate analyses

Young leachate

pH
Biochemical oxygen demand

6.2

Old leachate
7.5

11,900 mg/1

260mg/l

Total organic carbon

8,000

465

Fatty acids

5,600

5

790

370

Ammoniacal nitrogen
Phosphate

0.7

1.4

1,315

2,050

Sodium

960

1,300

Magnesium

252

185

Potassium

780

590

1,820

250

Chloride

Calcium
Manganese
Iron
Nickel

27

2.1

540

23

0.6

0.1

Zinc

21.5

0.4

Lead

8.4

0.14

The processes which take place within the landfill
therefore yield by-products which may cause problems.
The gas produced by the microbiological reactions
within the landfill contains methane, which is explosive
and flammable. Under normal circumstances the
? produced by a mature landfill will be 60% methane
and 40% carbon dioxide. If methane reaches
concentrations in air between 5% and 15% in a
confined space and with a source of ignition, then
there will be an explosion. There have been a
number of incidents of explosions caused by methane
migrating from landfill sites over the years, both in
the UK and America. Death and injury may ensue,
and the distances which methane can travel are quite
large, certainly up to 1 kilometre.

Landfill provides a useful mechanism for restoring
mineral workings to productive use, either as
agricultural land or public open space, though building
on old landfill sites is not recommended.

Types of landfill site
There are essentially two types of landfill site;
containment landfill sites and attenuate and disperse
landfill sites. The latter type is becoming less common
as a result of the European Ground Water directive
which effectively prohibits the disposal of leachate
into groundwater.
The principle of a containment site is to keep all
the by-products of the landfill process within the site.
In order to achieve this an impermeable or low
permeability geological basis is required, such as a
clay or shale. It is important to prevent an impermeable
site filling up with leachate otherwise it will overflow
and the leachate will pollute the surface waters. To
do this the site must be capped with a low permeability
medium at the end of tipping to prevent further
leachate guild up (Fig 4). Sealing the top of the site
is rarely 100% effective, particularly if no provision is
made to vent the gas produced which may otherwise
build up pressure and break out, allowing rainfall to
penetrate.

The leachate produced as a result of water from
rainfall reacting with the waste is potentially polluting,
largely as a result of the dissolved organic compounds
since many of the metals are precipitated during the
landfill biochemical processes. If the leachate
percolates beyond the landfill site it can cause pollution
of groundwater and surface waters. Because of these
by-products the disposal of domestic and so called
non-hazardous industrial and commercial wastes to
landfill is really a hazardous process and must be
done carefullywith a full understanding of the potential
problems, often overlooked in the past.

56

generated by the landfill. This can migrate sideways
out of the landfill site and mayenternearby buildings
with the danger of explosion.
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Site selection
There are, of course, a number of non-geological
factors which influence site selection for landfill,
such as what sites are patentially available, the proximity
to housing, standard of road access, appropriate
planning consent, and so on.

waete
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leachate

low permeability rocks
Fig.4.

The geological criteria are perhaps more impartant,
as they affect the potential for lateral migration of
methane and pollution of groundwater. Some adverse
circumstances can be corrected by engineering, for
example, by lining the site with impermeable materials
such as clay or by the use of artificial lining materials
such as butyl rubber, polyethylene, polypropylene,
polyvinyl chloride or other similar materials.

A containment landflll site.
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The prime considerations relate to the nature of
the surrounding geology, the permeability of the
strata, and whether the permeability is intergranular
or fissure flow. Generally speaking low permeability
rock foundations are suitable for containment landfill
sites, but consideration must be given to the
homogeneity of the rock; if there are permeable
horizons within the rock some engineered sealing
may be required. The thickness of the basal layer of
impermeable material and the characteristics of the
strata below it are also important.
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Flg.5. Attenuate and disperse landfill alte.

The principle of the attenuate and disperse site is
to allow the by-products of the landfill to dissipate

naturally and to allow the polluting species within the
leachate to react with the surrounding rock formations;
this attenuation process absorbs the pollutants onto
the geological medium, thus reducing the pollution
patential of the leachate. For this method to work a
uniformly permeable rock foundation is desirable,
with an unsaturated zone below the landfill site to
allow the leachate to flow down from the base of the
site at a slow rate, so maximising the potential for
reaction between the leachate and the geological
medium. Fissured rocks are not desirable because of
the limited contact between leachate and the rocks
and the fast rates of liquid flow through fissures.
Once the attenuated and less palluting leachate reaches
the water table it is then diluted by the ground water
flow top, hopefully, acceptable levels down stream
from the landfill site (Fig 5). Attenuate and disperse
sites are not so desirable these days because of concerns
related to the degree of attenuation that takes place
in reality; that attenuation takes place at all has only
been proved in small scale experiments. Recent
work done by the Severn Trent Water Authority as an
in situ, full scale experiment seems to indicate that
the capacity for attenuation has been grossly overstated.
If this is proved to be the case then the only mechanism
operating is that of dilution and the method may
result in much greater pollution than anticipated.
There are other problems associated with attenuate
and disperse sites in respect of the escape of methane

Sites with a permeable geology must be considered
very carefully; the type of permeability is important
as is the location of the water table. Ifthe permeability
is essentially intergranular flow, as in sand, gravel or
some sandstones, and the water table is located several
metres below the base of the site, then it may be
possible to develop an attenuate and disperse site;
although this type of site also presents problems in
relation to the lateral migration of methane. It may
therefore be preferable to develop such sites as
containment sites by lining the site either with natural
clays or an artificial liner.
Sites where the water table is close to the base of
the site are not suitable as attenuate and disperse sites
due to the absence of sufficient unsaturated zone.
They are therefore only suitable for the development
of engineered containment sites.
Sites with a high water table will not be suitable for
landfill and whilst such sites have been used in the
past they should not even be considered these days.
Once a site has been chosen for landfill it is
important that any site engineering required is done
before the site commences operation. It is not always
possible to put things right afterwards, and remedial
works are much more expensive than getting it right
first time. Also provision must be made for venting
gas produced by the landfill.
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Landfill site management

It is advisable to make provision for treating leachates
on site, or disposing of them into sewage treatment
by arrangement with the water authority.

It is important to manage the site in such a way as
to minimise the potential problems. For containment
sites itis important to minimise leachate generation;
if a containmentlandfill site with a life of twelve years
is filled from the bottom upwards using the entire
area of the site, the leachate generated will be the
equivalent of the rainfall over the total area of the site
over the whole twelve years of operation, and may
spill out over the top (Fig 6). It is much better to fill
a containment site in small cells and cap each area as
soon as itis finished. 1bis way the leachate generated
is equivalent to the rainfall over the entire site for
three years (Fig 7) and clean water which collects in
the unused sections of the site can be discharged to a
stream with the consent of the water authority.

-

leachat•

It is also important to ensure that methane gas
cannot migrate from the site through the surrounding
rocks, and therefore close attention must be paid to
the site-sealing; along with this an effective gas extraction
system must be incorporated and, if possible, a use
found for the methane rather than venting it into the
atmosphere or flaring it off. Methane can be burnt in
industrial boilers, it can be used to run some site
equipment, or it can also be used to generate electricity.

Whatever site engineering works or landfill site
design is used it is important to monitor the effectiveness
of the pollution control and gas control measures
used. For containmentsitesitis important to monitor
levels of leachate. Where the site is a containment
site, engineering containment site or attenuate and
disperse site, ground water quality must be monitored.
Gas measurements need to be taken both within and
around the landfill to check that gas generated by the
biological processes is not migrating outside the site
where it could cause problems.
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Alternatives to landfill

Flg.8. With this method of fill, leachate production equale 12 year.a rain

over the whole site.

The alternatives to landfill are not greatly used at
present, and are not the panacea for all waste disposal
needs.
Incineration reduces the organic fraction of the
waste to ash. Although the ash must be disposed of
somewhere it will not generate methane, but metals
within the ash can still be leached out by water. This
process is expensive and stricter controls on air
pollution proposed by the EEC will make this option
even more costly.
Recycling is always a popular alternative, but the
way most waste is collected in this country makes
recycling difficult; once all the materials are mixed
together in the black plastic bag it is difficult and
unpleasant to separate them out again. Without
separation at source, i.e. by the householder or
industrialist, it is extremely expensive to perform and
not completely effective. Also it is not always easy to
find markets for the recycled commodity and there
will always be some material which cannot be recycled.

flg.7. With thla method leachate production la reduced to 3 yeara aquh•alent

rainfall over the aUa: clean water collects in unfilled area and can be
discharged to a aurface water- courae

Surface water entering the landfill site can be
minimised by constructing ditches around the
perimeter. All finished parts of the landfill site
should be capped with a sloping top to shed surface
water into the perimeter ditches. The sides and base
of the site should be adequately sealed to prevent
groundwater getting into the site. Each cell of the site
should have adequate gas venting to present gas
pressure building up and breaching the cap. The
waste should be adequately compacted to prevent
settlementwhich can cause the cap to sag and become
cracked.

Refuse-derived fuel is a method of concentrating
the combustible portion of the waste and making
pellets with it that can be used in industrial boilers,
but there are problems finding markets for the fuel
material, and problems have been encountered by
the users of this material; again not all wastes are
suitable and some materials must be disposed of by
other means.
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Conclusions
It is likely that landfill will continue to be the main
method of disposing of most wastes for the foreseeable
future. Although alternatives exist they are more
expensive and may involve drastic changes in the way
waste is collected, for example separating wastes at
source to enable effective recycling or composting.
Landfill is a useful mechanism to restore mineral
workings to productive use but it is important that
standards of site preparation and management
continue to improve, and that future problems are
avoided - we must learn from past mistakes.
Major changes to waste disposal methods will only
come about through a raising of public awareness of
the problems and alternatives, by concerted public
pressure at Local and National Government levels
and an acceptance that improved methods cost more
money, meaning higher rates and higher costs to
industry which will be passed on to the consumer. A
greater acceptance of recycled products will help.

DrC O'Brien
Consumer & Public Protection Dept
Essex County Council
Beehive Lane

Chelmsford H2 9SY
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TOXIC AND HAZARDOUS WASTE
Judith Petts
DISPOSAL OPTIONS

Hazardous wastes have become a topic of
considerable concern over the last few years. A
House ofCommon Environment Committee inquiry
into Toxic Waste has been hearing evidence over the
last year which has consistently criticised the variability
in enforcement standards amongst the regulatory
authorities and the poor operational management
amongst many disposal and treatment contractors.
fifteen years after the Control of Pollution Act, 1974
( CoPA) was enacted it is clear that the very best waste
disposal companies operate to standards equal to the
highest in Europe. However, amongst the rest of the
industry there are some examples of very poor
standards, and there is evidence that some authorities
do not always enforce appropriate control for
protection of human health and the environment.

Minimisation ofhazardous waste arisings at source
and recovery of materials are the most environmentally
acceptable way of managing the waste problem and
indeed these options re increasingly seen by industry
as being economically attractive. Government pressure
for recovery and recycling is not traditionally seen so
strong in the Uk as in some other countries e.g.
Germany.
Landfilling hazardous wastes is the predominant
disposal route in the UK accounting for some 83% of
all arisings. This is followed by chemical or physical
treatment (8%), sea disposal (7.6%) and high
temperature incineration (1.6%).
Unlike practice in most of the rest of Europe the
private sector plays a vital role in hazardous waste
management in the UK particularly in handling the
more difficult disposal ofindustrial waste liquids and
sludges.

WHAT IS A 'HAZARDOUS' WASTE?
The first problem area is one of definition. The
Department of the Environment (DoE) has not yet
attempted to formulate a statutory definition of
'hazardous' in a waste management context. Certain
wastes (household, industrial and commercial) are
'Controlled' wastes under CoPA and within these
'Special' wastes are defined as those either dangerous
to human life, or with a flash point below 21 °C or
those which are a prescription medicine. This definition
is limited if one considers substances which could be
potentially harmful in either the short or long term
not only to health but also to the environment, or
whose physical properties simply present handling
problems. The lack ofa common and comprehensive
definition is not only a hindrance to effective
enforcement at the local level, but also has international
repercussions particularly for the movement of wastes
between countries. The European Community is
attempting to harmonise definitions and the UK will
have to look closely at its own over the next few years.

LANDFILLING
'Co-disposal' is the term commonly used to describe
the conscious deposition of difficult and hazardous
wastes with domestic and other general industrial
wastes. Co-disposal utilises the properties available in
household-type waste to attenuate those constituents
in difficult wastes which are polluting and potentially
hazardous and thereby make their impact on the
environment acceptable. The practice requires special
precautions and management to ensure that it is
environmentally acceptable - e.g. hazardous wastes
for co-disposal must be critically assessed and only
those which are compatible with household waste
should be accepted. Waste Management Papers from
the DoE provide detailed guidance on specific wastes,
the loading rates relative to the mass of other wastes,
special handling precautions (e.g. for asbestos or for
drummed wastes), and disposal techniques, e.g.
trenches for liquid wastes.

WASTE ARISINGS
The Third report of the Hazardous Waste
Inspectorate (June 1988) estimated that the total
hazardous wastes in 1986 in England and Wales were
3.9 million tonnes, of this some 1.6m tones being
'Special' Waste. It is worth putting this figure in the
context ofsome other wastes e.g. 'domestic' waste -17
m tonnes; general industrial wastes - 38 m tonnes;
agricultural wastes - approx 250m tonnes.

Research and experience in Britain indicates that
on a well-managed (the key criterion) co-disposal
landfill the polluting potential of the leachage produced
should be no greater than that from a site handling
only domestic waste. One conclusion from this could
be that we should regard all waste as potentially
hazardous. In certain European countries - notably
Germany- and also in parts of USA co-disposal is not
looked upon so favourable as in Britain and total
containment oflandfill sites taking hazardous wastes
to prevent leaching of material is seen as the only
option.
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SOLIDIFICATION

handling non-halogenated wastes. Over the last year
3 contractors have expressed their intentions to provide
additional plant- in the light of a project shortfall in
land based capacity.

'Sealosafe' is the sole UK solidification process
wherebyproprietary reagents are added to inorganic
liquid wastes to solidify the mass into. a hard
impermeable solid which is claimed to be
environmentally inert with very low leaching of toxic
metals.

The new proposed plant are all to use rotary kiln
combustion chambers for the first time in the UK.
Gas cleaning equipment is also being upgraded on
plants not only to meet air quality standards even
more effectively, but also to eliminate unsightly plumes
which have helped to aggravate public concern about
emissions from such plants in the past

Operations under licence at the two sites in the UK
(West Thurrock and Brownhills) have been severely
constrained in the last year by separate action by the
WDAs and the claims for solidification are currently
being investigated.

IMPORTS OF HAZARDOUS WASTES
CHEMICAL AND PHYSICAL TREATMENT

The episode of the Italian ship 'Karin B' in 1988
served to focus public attention on the problem of
the movement ofhazardous wastes. Whilst imports of
hazardous wastes in to the UK rose to 53000 tonnes in
1986/87 this is stilla very small percentage (<2%) of
our total waste handling. The trade in waste is
regarded as acceptable as long as appropriate and
effective disposal options are available in the importing
country. It is arguably the best policyfor Europe that
the most difficult and hazardous wastes are disposed
of at the best facilities available.

Chemical methods for waste treatment re many
and varied - e.g. neutralisation, (e.g. aqueous acidic
effluents), oxidation (e.g. cyanide), reduction (e.g.
chrome wastes), flocculation, hydrolysis. Usually
some form of physical separation is required producing
a solid filtercake for off-site disposal. Physical treatment
processes basically involve filtration and primarily
are used for the separation of oil/water mixtures and
emulsions. Recovered oil can be sold and the clarified
water etlluent goes to sewer. In the UK there are 16
merchant chemical treatment plants with about 1.5
m tonnes per annum capacity and 15 oil/water plants
with an estimated 500,000 tonnes per annum capacity.

Regulations to implement a European Directive
on transfrontier movements came into force in Britain
at the .end oflast year. These ensure that waste has to
be accepted for treatment and disposal at a specific
suitable site before it is imported, and that the waste
is fully and accurately described and accompanied by
an analysis of its constituents. It is proposed to
tighten controls still further to prevent direct landfilling
of imported waste.

MARINE INCINERATION
In 1986/7 about MOO tonnes of industrial wastes
were incinerated at sea, mainly chlorinated
hydrocarbons such as the byproducts from PVC
manufacture.
Environmental objections in Europe have led to
pressure phase out marine incineration by the end of
1994 and by 1991 all member states of the EC must
reduce incineration br65%.

Judith Petts
Centre for Extension Studies
Loughborough University of Technology
Loughborough
Leicestershire LEl l 3TU

INCINERATION
This small amount of chlorinated waste currently
incinerated at sea will have to be handled by the landbased high-temperature (Operating in excess of
ll00°C) incinerators. The latter represent a very
small but increasingly important treatment route in
the light of concern over the effectiveness oflandfill.
Incineration remains the most effective - if not the
only really satisfactory currently available method, of
disposing of some of the mostdifficultand intractable
chemical materials, e.g. PCBs. Whilst incineration is
comparatively expensive e.g. £100-1000 per tonne
for 'Special' wastes compared with £11-200 per tonne
for landfill of these wastes, there is considerable
encouragement for its use as the environmentally
acceptable disposal system.
The main currently available merchant
incinerators are atPontypool and Fawley (Re Chem)
and Ellesmere Port (Cleanaway), in addition Leigh
Environmental have an incinerator at Sheffield
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WASTE DISPOSAL - PROTECTING WATER RESOURCES
FOR THE FUTURE
AJ Peacock
source. Prevention is the most effective weapon we
have and represents the key to improving standards.
It is preferable to spend time and effort in getting an
applicant to plan and design the landfill operation
properly, and to push for high standards at the outset
before any pollution has occurred. Argument at this
stage costs only time. Experience has shown that the
answer does not lie with mopping up afterwards.
Engineering costs in trying to sort out problems can
be excessive and legal wrangling after the event is
generally protracted and unsatisfactory, whereas an
applicant will agree to preventative measures and put
the "money up front" if he feels this is the only way
to get his licence. To get him to spend money on
cleaning up the pollution does not generate revenue
and often it is cheaper to simply keep on paying the
fines!

My purpose in considering the approach taken by
North West Water towards waste disposal by landfill is
to describe the way in which our thinking has evolved,
and how much it has been influenced by practical
experience since the introduction of the Control of
PollutionAct, 1974 (COPA). Myviewsdonotnecessarily
reflect those of all Water Authorities due to historical
and geological differences. However, later in 1989
the regulatory functions currently undertaken by the
Regional _Water Authorities with respect to landfill
consultations are to be transferred to the National
River Authority and internal debate will be necessary
and indeed beneficial to ensure a rationalised approach
throughout England and Wales.

Legislation
In order to run a landfill waste disposal site in this
country planning permission is needed in accordance
wit the Town and Country Planning Act, 1971 (TCPA).
This is tied to the land and is intended to consider the
wider aspects and general concept of a development.
The licence issued by the Waste disposal Authority
(WDA) under COPA is issued to the site operator and
is intended to be the mechanism by which the day to
day operation of a landfill site is controlled. As it
stands, the licence ceases to have effect once the
tipping is completed. This presents us with a problem
straight away because, potentially, pollution may go
on or even start many years after the end of deposition.
Currently the method of securing some form of
commitment on the part of the landfill operator lies
with legal agreements between the Planning Authority
and the Applicant under the TCPA. Such agreements
have to be freely entered into. Perhaps surprisingly,
reluctance on the part of the applicant to enter into
such an arrangement does not constitute grounds for
refusal of a planning permission. In those cases
where this has happened the regulatory authorities
are left with very little or no control in the long term.
This is obviously a profound weakness in the legislation
and, hopefully, under future revisions of COPA aftercare
provision will be built in to the licensing procedure
so that the WDAcan maintain control beyond the life
of the tip.

Historical Problems
Cheap, uncontrolled and bad tipping practice was
widespread prior to COPA and in many cases was so
entrenched that reforms could not be achieved
overnight. Progress is being made in seeking higher
standards but we are still dealing with a legacy of
historical pollution problems. Case histories underline
the inadequacy of legislation in trying to sort out
problems after the event and the need for prevention
in the first place.
Underlying Philosophy
ltis important when assessing any landfill proposal
to have a clear philosophy regarding water protection
in order to be able to decide what is acceptable and
what is not. The criteria used by North West Water
are:
1

the prevent of contamination.of all useable
groundwaters (ie all groundwater resources)

2

the maintenance or, wherever possible,
ipiprovement of surface water quality.

Water is a precious commodity. Short term financial
gain is no valid argument for allowing pollution,
particularly in the case of groundwater, where
contaminants can persist for a very long time. This
philosophy is consistent with the 1979 EEC Directive
on Groundwater. There are those who would challenge
the validity or legality of this document As a responsible
water Authority we are not at liberty to ignore it nor
indeed do we believe that we should.

Role as Statutory Consultee.
Most of our direct powers as a Water Authority are
retrospective. We therefore take very seriously our
role under COPA as statutory consultee to the WDA.
This is an opportunity to help prevent problems at
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Shift of Attitudes

Current Approach

If these are the criteria to which we are working
then the idea of simple dispersal or dilution as a
means of dealing with the substances leached out of
waste by percolating rain water, i.e. landfill leachates
is no longer acceptable. The attenuating effect of the
ground above the water table has been the subject of
considerable research and undoubtedly certain soils
and rocks have the capacity for drastically reducing
contaminant levels as the leachate passes down under
unsaturated conditions. The variability ofleachate,
quantity and quality from a landfill and the natural
inhomogeneity of soils and rock mean that this is a
rather inexact science. From our experience in
assessing many hundreds of potential landfill sites
the reality is that attenuation can very rarely be
contemplated as the sole means of defence. It is,
however, an important phenomenon worthy of further
research and an important factor if considered as a
back-up to other protective measures.

The emphasis is now very much on the proper
engineering design of landfills incorporating the
same degree of care as would be expected for the
design of any other engineering structure. As a
prerequisite to a waste disposal licence the necessary
site investigation, planning and design of both the
operation and ,its aftercare must form a coherent
package backed up by drawings, cross sections, phasing
diagrams etc. If a scheme cannot be conceived with
sufficient clarity so as to set it down on paper then
what hope have we in practice I Again it comes down
to human nature. So much hangs on how clearly the
"main on the machine" understands what he is
supposed to be doing and the effectiveness with
which the WDA licence Inspector can identify potential
problems given his workload.
A fairly recent development has been the application
of geotechnical expertise to landfill earthworks. North
West Water has recently produced an earthworks
specification designed to the incorporated in a licence
which sets out precisely how to engineer clay liners,
bunds and caps and provides the necessary basis for
design and quality control. This utilises widely
understood engineering parameters and methods
and involves the need for independent qualified
supervision of the works. Attention also needs to be
paid to the question of stability of any earthworks and
to the implications to drainage of settlement and
consolidation of both the landfill and underlying
soils.

Inevitably, in the rapid evolution of ideas since
COPA was introduced as experience has been gained
there has been a trend towards containment. This is
not necessarily total containment, because if this is
essential then a synthetic membrane may be the only
answer. It must be recognised that even a clay liner
will have some permeability and that it will leak
under a hydraulic loading. What we need to consider
is what degree of containment is required to match a
situation given that attenuation processes are likely
to occur within and below the liner. The approach of
dealing with every site on its own merits remains as
strong as ever but with a shift of emphasis over the
years towards engineering design on the basis of
sound geotechnical and hydrogeological assessment.

A move towards containment necessitates improved
standards ofleachate collection and removal. Emphasis
here is placed on minimising leachate production by
a water management approach whereby tipped areas
are subdivided into cells to balance, as far as possible,
absorptive capacity to rainfall. Effective leachate
collecting systems feeding pumping chambers, and
evidence of a route for leachate removal and treatment,
are both prerequisites for licensing. It is normal
these days to stipulate leachate level controls and, at
the end of the tipping operation, a low permeability
cap engineering to the earthworks specification.

Being practical, however, it must be remembered
that this is not just a technical argument. Human
nature must always be taken into account. Case
histories illustrate that it is extremely difficult to
control effectively what goes on in a landfill from day
to day. If you keep leachate where you can "see it"
the operator knows that whatever he brings on to his
landfill, whether within or outside the terms of his
licence, it will be up to him to drain and remove
excess volumes and pay for treatment. Hopefully,
this moves us towards a situation where:
I

the potential polluter pays rather than the
environment, Le, the proper level of
responsibility is placed on the operator;

2

there is better control by the regulatory
authorities;

3

the resulting greater costs of this type of
landfill provide an incentive to cut down on
the waste stream, and

4

unscrupulous operators are gradually ousted
due to the need for commitment and "money
up front".

Conclusions
Since the introduction of COPA there have been
significant improvements in the technology oflandfill
and in the attitudes of the industry in response to a
generally greater awareness of the need for better
environmental protection. There is much development
yet to be done. We need to see a tightening of
legislative control and it is especially important that
these include provision under licensing for site
aftercare.
We need to look further into the technology of
leachate drainage, collection and management ifwe
are to push for more containment sites. We should
be actively looking at reducing waste at source and
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into alternative methods of disposal. Provided we are
committed to improving standards and we are prepared
to place greater and more effective control into the
hands of the regulatory authorities we believe there
is and should be a future for landfill. Having said this
however, both industry and we as individuals must be
prepared to bear the inevitable cosL

AJPeacock
Senior Hydrologist
North West Water

POBox12
Warrington WAI 2QG
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GEOLOGICAL ASPECTS OF WASTE DISPOSAL
How Leeds does it
by Ivor J Brown
Abstract

A selection of case studies from the vicinity of the City of Leeds illustrates some
of the waste disposal problems caused by geological factors. The paper covers
types and quantities of waste produced, geological constraints on four aspects:
disposal, geological effects of disposal methods and, last, some interesting
problems.

A major survey for the Leeds City Council's statutory
Waste Disposal Plan has just been completed and
gives the best guide yet to the enormity of the problem.
In 1987/8 the waste produced was as follows:
Industrial and Commercial Waste
Domestic Waste
Sewage and Special Waste

Leeds in turn exported at least 90,000 tonnes, mainly
to Kirklees District

1,310,000 tonnes
175,000 tonnes
30,000 tonnes
1,515,000 tonnes

The conversion factor, tonnes to cubic metres, for
waste is highly variable, but 0.8 tonnes per cubic
metre is often taken as the figure for most of the
above types although some industrial wastes can be as
high as 1. 7 tonnes per cubic metre. Colliery waste is
taken as 2.0 tonnes per cubic metre. In practice it is
found that the 1.5 million tonnes referred to above
equate to about 1.2 million cubic metres of void
space required each year. As Leeds has a population
of 700,000 then the waste produced in these categories,
per person per year, is about 2 tonnes.

Geological restraints

Other wastes produced, include:
pulverised fuel ash from power stations

100,000 tonnes

colliery and mineral waste

500,000 tonnes

excavation wastes used as cover material
on tips etc

There are about 150 active tips in Leeds, but 20
take over 90% of the waste. The pulverised fuel ash
goes to a separate tip formed by re-shaping an old
opencast site and the spoil from the one remaining
colliery goes to Allerton Bywater colliery Tip. This
tip, now 3 km long and about 1 km wide consists
mainly of above ground lagoon ponds, covers an area
of 130 hectares and contains 12 million cubic metres.
It is now the largest freestanding tip in Britain and is
much larger than the now-closed 46 ha area, 10
million cubic metre tip at Cutacre, Manchester listed
in the Guinness Book of Records.

100,000 tonnes
700,000 tonnes

This is equal to another tonne per person per year,
so that every resident in Leeds produced on average,
at work and at home, about3 tonnes ofwaste per year.

Leeds is on the eastern edge of the Pennine Range.
To the west is the Millstone Grit and sandstone where
the twisting high moorland roads make access for
waste disposal difficult; the rocks are permeable aquifers
for water supply and the surface is generally used for
water collection so that the risk of pollution is high.
To the east lies the (mainly) exposed Yorkshire
Coalfield, consisting of clays, shales and sandstones.
This area is preferred for waste disposal; some of the
clays and shales can form a useful seal but the ground
is heavily faulted and fissured, partly due to past and
present mining. Shallow mineworkings of unknown
extent also exist in the basal Permian Sands .and. in
the Coal Measures fireclay, coal and sandstone.

Geological effects on disposal methods
Holes in the ground, including nearly all suitable
and many unsuitable quarries, have now been filled.
These include-the sand and gravel workings in the
valleys of the Wharfe, Aire and Calder, all with high
water tables and subject to flooding. The porous
nature of the surrounding ground makes these pits
unsuitable for most types of waste materials.

The above does n~include medical and agricultural
waste; the latter is quite substantial but virtually
uncontrolled as far as disposal is concerned.
The figures can also be upset by outside influences;
for example in the year in question Wimpeys won the
contract to dispose of some of Manchester's waste
and conveyed 168,750 tonnes of waste by train and
lorry to tips in Leeds. Two container trains arrived
each day, at morning and afternoon rush hours,
adding to the general traffic problems in the area.

There is a history of deep sandstone quarries for
the famous Yorkshire stone, but many of these are
now filled, in inaccessible locations or still in quarry
use. Like the brickclay pits they require a number of
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Some Geologically based problems

open faces to give varieties and blends of material
and generally cannot be progressively backfilled.
While some of the deeper, more recent limestone
quarries can be made suitable for accepting waste by
sealing. One old quarry in limestone was worked
down to the basal Permian Sand but this, in turn, had
been minued underground in the past Collapses
into the niine workings were present and their extent
was unknown. One sand mine has already been
found to have tunnels extending I 7 km. The risk of
water or gas migration from the waste would be high.

(a) St Aidans Opencast Site. Here the intention
was to produce a new landform leaving a large void to
accommodate the waste from 3 collieries for eighteen
years; a total of 9 million m 3 was to be imported.
Previous deepmining and unknown faulting had
combined beneath the River Aire to form an area of
instability which caused a collapse and the flooding
of the excavation in March 1988. The void is now
filled with up to 75 m of water and covers an area
about 1.3 km long and nearly 1 km wide. It will be a
major task to reclaim the area and remove £80 million
worth of coal new flooded. the proposal for tipping
has been abandoned.

Above ground tipping is another disposal technique;
most of the colliery tips were of this type and many
more recent ones were converted into large aboveground lagoons for slurrywastes. If the underground
geology was not fully studied or the tips not properly
engineered there was always a risk of slipping. Many
of the old_sandstone quarries produced large amounts
of stone wa,,;te, which was tipped alongside the workings,
supported by large judd walls, to level the ground.
Many of these were badly weathered, bulging and at
risk of collapse. At least one of these "spoil heaps"
has been 'listed' as an ancient monument, known as
the Walls ofJericho; this site is in Bradford District.

(b) Middleton Broom Tip was an earlier attempt
at a new landform using open casting but the types of
waste being deposited changed to mainly biodegradable material during the tipping phase. Large
quantities of gas were formed; during tipping this
passed harmlessly to atmosphere but when the site
was capped the gas was forced through fissures, faults
and subsidence fractures in surrounding ground and
about 300 homes had to be vacated. Drainage pipes
were put in and the gas is now flared off. There are
proposals to construct a small power station using
this gas which is forecast to continue to be released
for another 20 years.

The amount of colliery waste has increased
tremendously in recent years and is now approaching
2 tonnes waste for every tonne of coal sold. In 1979
there were 52 collieries within 15 miles of Wakefield
City Centre, and Lord Flowers in his Report following
the Commission on Energy and the Environment
(1981) said "there may not be sufficient land to
accommodate new spoil in an acceptable manner in
the Yorkshire area, given the amount of spoil which
has already been tipped there".

(c) Disused railway cuttings have been used but
care has to be exercised in locating all the drainage
paths. Furthermore, coal seams are exposed in many
of the cuttings; some have been opened up as mines
in recent miners' strikes and gave access to older
workings under adjoining property. The problem of
gas migration is always present as well as water pollution.

New landforms have been constructed in recent
years to form environmentally acceptable voids in
the absence of suitable natural depressions or new
man-made quarries. These include reshaping the
landscape using opencast coal-mining so that the
final void can be left as a tip site; reshaping older
colliery spoilheaps of solid material by removing the
useful solids at the centre and forming a dough-nut
shape where the ':iam" is replaced by controlled
wastes and the outer slopes are "reclaimed"; doming
over new quarries to increase capacity; and the
controlled formation of new "mountains" (such as
the Gale Common Tips), formed wholly of waste. In
future the latter may be preferred because of the
excellent control they offer conce~ning leachates
and landfill gas.

(d) Flytipping problems in areas of watercourses,
aquifers and springs present special local problems.
The importance of a proper site investigation covering
all geological aspects cannot be over-emphasised and
must be done before tipping commences.

Ivor JBrown PhD
(Minerals and Waste Disposal Planning Officer
Leeds City Council)
95 Manygates Lane
Sandal
Wakefield

WF27DL
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SHORT NOTES
TEMPORARY SECTIONS IN LEICESTERSHIRE
Cropston Waterworks

BUPA Hospital Site, Gartree Road, Oadby

The Severn Trent Water Authority has built a new
Water Treabnent plant, involving extensive excavations
behind the dam and the draining of Cropston
Reservoir.

In summer 1988 work was begun on the BUPA
hospital south of Gartree Road, Oadby. The site was
visited in July just after the building had begun.
Sections revealed glacial deposits, mainly reddish
boulder clays with some sands, resting very irregularly
on the Lower Lias beneath, which consisted of four
thin bands of grey limestone interbedded with grey
shales. Four large specimens, about 12 ems across, of
a smooth Pecten sp were found among the spoil but
none in situ. No other fossils were found. The
discovery of these specimens was interesting because
just over twenty years ago in a Gas Board trench fifty
yards to the north in the Arboretum a similar large
Pecten was also found; the late Professor Sylvester
Bradley commented on its large size.

On a visit in October 1988 building had begun but
some sections were still visible at various points on
the site. These all showed glacial deposits which
varied from reddish grey boulder clays, brownish red
sands and grey clays with thin coal seams. Two
sections were recorded. In front of the octagonal
tower of the Victorian pumping house about ten feet
ofbrownish red boulder clay and reddish beige sands
were present. In a trench behind the pumping house
were ten feet ofgrey boulder clay with quartz pebbles,
passing laterally into reddish grey clays.

Alfred McAlpine Management Ltd kindly provided
copies of the logs of three boreholes and two pits on
the site. These are now at Leicestershire museum
and give details of steep dips in the glacial deposits
which may have resulted from cambering on the
slope down towards the Evington brook.

No Charnian rocks were seen and none had been
encountered in the boreholes to thirty feet It is
reported by the Water Authority that there are in fact
no Charnian rocks below the reservoir.

Dr HE Boynton
7 The Fairway
Oadby
Leicester
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PRESIDENT'S REPORT
It is my sad duty to refer to the loss we have
sustained since we last met through the death of Mr
Archie Orton, one of the Vice-Presidents and a former
President of the Society. His wholehearted devotion
to the interests of the 'Lit and Phil' and the skill he
brought to bear on its problems won the admiration
of the Council just as his consideration and geniality
won our warm regard. His personal qualities were
such that we feel we have lost a sincere friend and we
express our own sorrow and deep sympathy with
members of his family.

which the Programme Secretary compiles. In the
past years Dr Florance arranged lectures on: Literature,
i.e. D H Lawrence; photography, given by the Keeper
of the National Museum; chemistry when Prof
McAuliffe told us of miracles which will occur in the
future; and the theatres of Leicester described by Mrs
Helen Leacroft
I should like to thank Mr Goodwin, our Treasurer,
who has the onerous problem of keeping the Society
solvent. His sound business ability and devotion to
the Society have very rightly won our wholehearted
appreciation. The Society has good reason to feel
happy about its ability to maintain its prosperity.

I have been grateful for the support of the officers
of the Society and I'm particularly indebted to my
predecessor Dr Khan to whom I have repeatedly
returned for advice and for tolerating my 'phone
calls and for standing in for me when I was away in
November.

Dr Ford, the Honorary Editor of the Transactions,
has continued to work hard at producing ourjournal.
Indeed he is the only editor I can recall since I arrived
in 1975. His changes in the format have been justly
praised.

Miss Staples, the Secretary, has controlled the
contact Society has had with the outside world and
she has kept me informed of the affairs of the Lit and
Phil. Indeed she seems to have conducted a much
larger correspondence than I ever did.

My thanks must go also to all the other members of
the Council. I have greatly valued their wise
contributions to our deliberations and have appreciated
the wide experience they bring to the Society.

Mrs Rablen, the Membership Secretary, has carried
out her difficult task of ensuring that old members
rejoin the Society; this is especially important in a
year during which subscriptions were increased, with
such success that only a small loss of members occurred.

It falls to me to thank Mrs Orton who, since Mr
Shirley Mann retired from preparing the coffee at
the end of each meeting, has been our hostess with
unfailing good humour despite latterly having suffering
her great loss. I am grateful to the Ladies of the
Council who have helped her.

The Programme Secretary, Dr John Florance, is
amongst the mostimportant of the officers. Literary
and Philosophical Societies have evolved differently
in this country, e.g. in Newcastle-upon-Tyne the local
Society has a fine library and reading room forming
a convenient club in the centre of the city. By
contrast, in Leicester, the existence of the Lit and Phil
is dependent on the winter programme of lectures

The museum staff have been unfailing in their
eagerness to help and we express our thanks to them.

It has been a great honour to be President of this
distinguished Society and I have enjoyed my year of
Office. However, as I step down I recall that 'Men
must endure their going hence as their coming hither'.

D.G.Lewis
President 1988-89
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PROGRAMME
OF THE ONE HUNDRED AND FORTY-SEVENTH SESSION
1988-9
3 October 1988

6 February 1989

POPPY AND MAND RAGO RA AND ALL THE
DROWSY SYRUPS OF TI-IE WORLD

THE THEATRES OF LEICESTERSHIRE

President's address by Dr. D.G. Lewis.

Mrs. Helen Leacroft, co-author 'The Theatre in
Leicestershire'.

17 October 1988

20 February 1989

THE SURVIVAL OF THE ARISTOCRACY IN
ENGIAND:

WILDLIFE IN TRUST
Dr. Keith Alexander, Leader, Biological Survey
Team, National Trust. Joint Meeting with Natural
History Section.

HOW DO TI-IEYDO 117
Dr.J.V. Beckett, Reader in English Regional
History, University of Nottingham. Joint meeting
with the East Midlands Society of Arts.

6 March 1989
TAKING THE TEMPERATURE OF THE ICE AGE

7 November 1988

Dr. G.R. Coope, Department of Geological
Sciences, University of Birmingham. Joint meeting
with Geology Section.

RADIO IN THE NINETIES
Mr. Jock Gallagher, Head of Network Radio, BBC
Pebble Mill, Birmingham.

20 March 1989
21 November 1988

UNIVERSI'IYBOOKSHOP LECTURE.
PROBLEMS IN TI-IE BIOGRAPHY OF
D.H. LAWRENCE

A MUSEUM FOR OUR TIMES
Mr. Colin Ford, Keeper, National Museum of
Photography Film and Television, Bradford.

Dr.John Worthen, Department of English,
University College of Swansea.

5 December 1988
LEICESTER MERCURY LECTURE.

3 May 1989

THE RIGHT TO REPLY

7.30 p.m. AGM followed by a recital given by
UNIPART.

Mr Keith Vaz M.P.
16January 1989
ROYAL SOCIETY OF CHEMISTRY LECTURE.
VITAL CHEMISTRY IN OUR LIVES:
A PERSONAL VIEW
Professor C.A. McAuliffe, Professor of Inorganic
Chemistry, Department of Chemistry, University of
Manchester Institute of Science and Technology.
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LEICESTER LITERARY & PHILOSOPHICAL SOCIETY
SECTION C : GEOLOGY
SECRETARY'S REPORT 1988-9
President

1988-9 Winter Programme

: Dr. RJ. King

Chairman

: Mr J.G. Martin

Vice-Chairman

: Dr. T.D. Ford

Secretary

: Mrs. A. Montgomery

Treasurer

: Mrs. H.P. Marsden

Assistant Secretary
Field Secretary

: Mrs M. East
: Mr A. Dawn

A pre-winter-programme Skittles Evening took
place on 28th September 1988. The event, organised
by Pat Marsden, was a most enjoyable evening of fun
with members and their families and friends. Nine
ordinary meetings took place, one of which was a
joint meeting with the Russell Society which was most
successful. We hope to arrange anotherjoint meeting
with them for the 1989-90 programme. The Saturday
School at Vaughan College of 11th February was
attended by 50 people who had an extremely interesting
and enjoyable day. Doug Lazenbury is to be
congratulated on his organization.

Committee Members
Dr. M.P.A. Howe
Mr. D. Lazenbury
Mr.D.McVey

A BIG THANK.YOU -To all the membership for
supporting the Section and especially to Margaret
East and John Martin for all the practical help and
support so willingly given during the year; to Jim and
Chris Montgomery for their encouragement and
new interest in Geology and for the many papers they
have folded and envelopes they have sealed! Most of
all the Section acknowledges, with grateful thanks
the generous help of the Museum and th University,
whose first class facilities we are privileged to be able
to use, without whose support we would be unable to
continue.

Ms. G. Weightman

1988 Summer Field Programme
Alan Dawn arranged 6 field meetings and a weekend
excursion to Cardiff to see the Chinese Dinosaur
Exhibition and the South Wales coast. All very good
meetings but not as well attended by Geology Section
members as we would have liked. Thank you Alan for
all your hard work. Especial thanks to Rob and Sally
King for hospitality on the Cardiff trip.

Ann Montgomery 21st March 1989

LEICESTER LITERARY & PHILOSOPHICAL SOCIETY
GEOLOGY SECTION
1988/89 WINTER PROGRAMME
Meetings are held at the Leicestershire Museum
(Princess Road West Entrance) on Wednesday evenings
at 7.15 (coffee) for 7.30 p.m. until around 9 p.m.
Members' families and friends welcome.

2nd November
Mr. Boyd Potts (Derbyshire and S. Wales Caving
Clubs) ':Journeys through caves and mineral mines
in the Northern Hemisphere".

1988

16th November

5th October

Dr. Ian Freestone (British Museum) "Mineralogy
of old pots". This is a joint meeting with the
Russell Society.

Dr. Andy Saunders (University of Leicester)
"Geology of inner space: impact of deep ocean
drilling on earth sciences".

30th November

19th October

Dr Nigel Harris (Open University) "What happens
when continents collide".

Dr. Sue Becker (Adult Education, University of
Leicester) "Travels in South Greenland".

14th December
CHRISTMAS PARTY! - at University of Leicester,
Department of Geology. Please bring drink, food
and games with a geological bias!
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6th March

1989

Monday
Joint Meeting with Parent Body

llthJanuary
Dr. Mike Storey (University of Leicester) "Storey's
tour of New Zealand Volcanoes".

Dr. G. Russell Coope (University of Birmingham)
"Taking the temperature of the Ice Age"

25thJanuary
Dr. Peter Skelton (Open University) "Is it a coral?
Is it a brachiopod ? Is it a bivalve ?"

8th March
Mr. Tim Charsley (British Geological Survey,
Keyworth) "Nottingham: its geological
foundations and caves"

8th February
MEMBERS' EVENING

22nd March
Annual General Meeting followed by Chairman's
Address by John Martin

11th February
SATURDAY SCHOOL at Vaughan College "Is our
Earth a dustbin?"
22nd February
Dr. Mike Taylor (Leicestershire Museums) "Giant
of Wrath and Battle, behold! The great Sea
Dragon, The Emperor of Past Worlds, maleficient,
terrible, direct and sublime" Thomas Hawkins,
1834. (On marine reptiles!)

SUMMER FIELD PROGRAMME 1988
March 26th and 27th

July 7th

Weekend visit to the Chinese Dinosaur exhibition
in Cardiff, and a tour of the Triassic and Jurassic
exposures along the South Wales Coast.

Alwalton Marble and Pleistocene deposits of the
Nene Valley. Leader: Dr. Gordon Chancellor.
July 24th

May8th

Lower Lias and Frodingham ironstones,
Scunthorpe, British Steel Corporation. Plenty of
fossils and some minerals.

Visit to the British Geological Survey Open Day at
Keyworth, near Nottingham.

September 28th
May 21st

Skittles Evening at Coach & Horses, Kedleston
Road, Evington.

Fossils and minerals in the Oxford Clay of London
Brick Company, Calvert, Nr. Buckingham.
Leaders: Dr.John Faithfull and Dr. Dave Martill.
June 18th
Volanic and Sedimentary Rocks in Bradgate Park.
Leaders: Dr. Mike le Bas and Dr. Kevin Pickering.
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ANNUAL REPORT OF THE NATURAL HISTORY SECTION
1988
OFFICERS AND COMMMITTEE
President

: I. M. Evans M. A, F. M. A.

Chairman

: P. Lucas (retired March 1988)

Vice Chairman

: Mrs M. Gillham (Chairman from March 1988)
Mrs M. Barron (from March 1988)

Hon. Treasurer

: Miss E. I. Clay

Hon. Secretary

: Mrs E. Loosmore

Hon. AssL Secretary

: Mrs D. Thompson B. Sc.

Hon. Programme Secretary

: MissJ. E. Dawson M.A., AM. A.

Editor

: Mrs D. Thompson B. Sc.

Committee

: Mrsj. Allen (retired March 1988)
M. R. Baker
H. Godsmark (retired March 1988)
Mrs V. Hennessy (retired March 1988)
W. R. Morris B. Sc., Pb. D.
E.J. W. Venable B.A., M. Ed. (retired March 1988)
Mrs G. Warren (retired March 1988)
D. LottB.A.
MrsJ. Owen B. A, Pb. D. (elected March 1988)
Ann Tate (elected March 1988)
H. G. Cherry (elected March 1988)

There were two editions of the Newsletter during
1988 under the editorship of Doreen Thompson. An
innovation in the autumn number was alight-hearted
Natural History Quiz with a prize of a book token for
the best entranL

6thJanuary

Since last year's annual report included the early
lectures for 1987/88 to the end of December, this
report starts in January with a Members' evening.
The sixteenth Sowter Memorial Lecture 'Weeds and
Man' was given by Dr John Akeroyd of the Botany
Department of Reading University. Among other
lectures was a detailed report on 'Birds of Birstall' by
Martin Kirkman.

Dr G. Smith

Members' Slide Evening
20thJanuary
'Rhododendron Time in East Nepal'

3rd February
'1ne Soar Valley'
P. Gamble
17th February
'Spiders"

There were two full-day excursions, one to the
Suffolk Brecks and the other to Gibraltar Point; also
a long weekend excursion to the Yorkshire Dales led
by Doreen Thompson.

Dr R. Preston-Mafham
2nd March
'Ferns and all that'
P. Lucas

Again, we thank Jan Dawson for all the time and
energy she spends on organising both summer and
winter programmes.

16th March
'Breckland'

Ordinary meetings were held at fortnightly intervals,
and the average attendance for the second half of the
1987/88 winter session was 55 to hear the following
speakers.

H. Mendel
30th March
AGM and Social Evening with Quiz
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The Section's Summer Programme of outdoor
meetings was as follows.

20thAugust
Industrial Dereliction in North West Leicestershire
L. Fletcher

23rd April
Eaton and Eastwell

10th September
Thornton Reservoir

I. M. Evans

Mrs E. Hesselgreaves

7thMay
Sandhills Lodge

25th September

MrsP. Evans

Full day excursion to Gibraltar Point
M. Curry

22ndMay
Prior's Coppice

8th October

M.Jeeves

Burley Wood and Barnsdale
fungus foray

26thMay
The Lodge, Keyham - garden visit

Mrs J. Ostler

I. M. & P. Evans

The average attendance at field meetings was 22.
The Section would like to thank all leaders, landowners
and other helpers who made the programme so
successful.

3rd/5thjune
Yorkshire Dales
D. Thompson

The winter programme for 1988/89 began on
12th October with a Members' Exhibition evening.
Other meetings were as follows and the average
attendance was 61.

19thjune
Full day excursion to Suffolk Brecks
H. Mendel

26th October

2ndjuly

'Assynt: the top left land corner'

Frisby Marsh - moth trapping

I. M. Evans

DrR. Morris

9th November
13thjuly
Saddington Tunnel - bat watch

'Birds ofBirstall'
M.Kirkman

Mrs V. Hennessy

23rd November

23rdjuly

Sixteenth Sowter Memorial Lecture

Wakerley Wood and Coll}Weston

'Weeds and Man'

Quarries

Dr J. Akeroyd

D. Tomlinson

7th December

6thAugust

'The call of the wild:

Burbage Wood and Common

naturalist in the Canadian Arctic'

M. Baker

Dr J. Claricoates

13thAugust

The Section would like to thank the Museum for
all the facilities which it provides for the indoor
meetings.

Lockington Marsh
D. Lott

Mrs E. C. Loosmore, Hon Secretary
Mrs D. Thompson, Minutes Secretary
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1969 Alexander, Dr C.P., MB MRCP

22 Ratcliffe Road, LE2 3TB

1983 Ambler, MrsAJ., DipEd

6 Cottesmore Avenue, The Grange, Oadby, LE2 4SX

1982 Armitage, Mrs R

3 Wilmington Court, Glebe Road, Oadby

1988 Anthony, Dr W.S.
1988 Appleton, Ms M.G.

62 Boundary Road, Aylestone, LE2 7PE

1988 Arnold, NJ.
1978 Ashraf, S.A., MA

59 Greenhill Road, LE2 3DN

1975 Baatz, M.A.

48 The Woodlands, Market Harborough, LE16 7BW

1969 Bailey, Mrs D.M.,JP BSc

1 Beresford Drive, LE2 3LB

1969 Bailey, M.H., MA

1 Beresford Drive, LE2 3LB

14 Knighton Drive, LE2 3HB
14 Midway Road, LE5 5TP

1967 Baker, A.G., FRIGS

113 Foxhunter Drive, LE2 5FH

1976 Banks, Rev. A.W.

80 Holmfield Road, LE2 lSB

1962 Banner,J.W., BA FHCIMA FRSH

15 Oak Green, Markfield, LE6 ORX

1958 Barker, .Miss M.M., MA

20 Tavistock Drive, LE5 5NT

1986 Beeson, Mrsj.

The Hollies, Frolesworth, Lutterworth

1978 Bentley, Mrs M., BA

27 Brocks Hill Drive, Oadby, LE2 5RE

1988 Blaylock, Miss P. BA

232 Wanlip Lane, Birstall, LE 17 5EL

1972 Boylan, Dr PJ., BSc PhD FGS FMA AMBIM

96 New Walk, LEl 6TD

1984 Boynton, D., BSc CEng MIMechE
1978 Brock, Dr W.H., BSc MSc PhD

7 The Fairway, Oadby, LE2 2HH
43 l London Road, LE2 3JW

1985 Brown, Miss E.A., SRN SCM COSM

207 Leicester Road, Wigston, LES IDS

1981 Brown, Dr K.F.C., BA MB BCh FRCGP

The Green,Anstey

1972 Brown,L.B.

3 Wood Hill, LE5 3SP

1960 Bulman,J.R.
1983 Bumford, E.C.

42 Holmfield Avenue, LE2 2BF
28 Grenfell Road, LE2 2PA

1959 Cameron, Mrs J.B., BEM

48 Desford Road, Kirby Muxloe, LE9 9BD

1960 Carpenter, Miss W.S.
1980 Catchpole, Mrs D.W.

2 Youngland Court, Evington Lane, LE5 6DH

1956 Chamberlain, M.A.

The Manor House, Burrough on the Hill, LE 14 2JQ

1988 Chennel
1982 Clark, E.K., OBE BSc

18 The Lawns, Stoneygate Road, LE2 2AS
29 Northcote Road, LE2 3FH

1981 Cloud,J.D., MA BI.it

20 Vandyke Road, Oadby, LE2 5UB

236 Kimberley Road, LE2

UJ

1985 Cockshaw, W.

14 Shropshire Road, LE2 8HW

1984 Coleman, Miss M.E.

7 Braids Court, London Road, LE2 2PP

1986 Collins, Prof. P.A.W.

26 Knighton Drive, LE2 3HB

1969 Cooke, Mrs SJ., BA

447 London Road, LE2 3JW

1988 Cunningham, Mrs.J.

7 Southmeads Close, Oadby, LE2 2LR

1958 Davis, Miss MJ.

25 Kingsway Road, LE5 5TL

1981 Davis, Mrs P.M.

121a Glenfield Road, LE3 6DP

1988 Dickinson,J.H. CEng

I 18 Meadow Lane, Coalville, LE6 3DP

1963 Dixe, R.W., FFB FIBE

7 Fairview Road, Banbury OXK 8HG

1980 Dixon,D.

27 Hedgerow Lane, Kirby Muxloe

1986 Donner, Mrs H.T., MA

46 Knighton Drive, LE2 3HB

1988 Dowell, J.S.

16 Cottage Row, LE2 2FE

1976 Dunn,B.

The Manor House, Graby, Sleaford, Lines MG34 OHS

1965 Edwards, Mrs D.

43 Lorne Road, LE2 1YA

1978 Edwards, Mrsj.N.

19 Rosemead Drive, Oadby, LE2 5SE

1988 Edwards, Dr. K. T.R.BSc, PhD, MA

Knighton Hall, Chapel Lane, LE2 3WF

1959 Evans, I.M., MA FMA MIBiol

96 New Walk, LEl 6TD

1979 Ewen, Miss RM.

9 Midway Road, LE5 5TP

1982 Finch, Mrs R.L., BA

105 Shanklin Drive, LE2 3QF
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196S Findley, Miss E.R.
1966 Fisher, Dr B.A.
1976 Fisher, H.O.
1986 Flinders, Mes. B.D.
1981 Float, R.H.

13 Bankart Avenue, LE2 2DD
29/4 SderotJabotinsky, Netanya 42.277, Israel
27 Southemhay Road, LE2 31J
63 Overdale Road, LE2
31 Halfmoon Crescent, Oadby LE2 3HD

1985 Florance, Dr J.A., BA PhD

16 Elmfield Avenue, LE2 IRD

1963 Ford, Dr T.D., BSc PhD FGS

Geology Dept, University, LEI 7RH
15 Links Road, Kibworth, LES OCV

1985 Gibson, H.L.
1981 Goode, T.R., BE CEng FIEE
1958 Goodwin, P.R.

30 Cherrytree Avenue, L.F.E., LE3 3HN

1965 Gray, Miss S.R.

350 Green Lane Road, LE5 4ND

1983 Green, D.

46 Chapel Lane, LE2 3WE

1983 Gregory, W.E.
1969 Griffith, Miss E.

11 Ellis Drive, Kirby Muxloe, LE3 3LT
32 Morland Avenue, LE2 2PF

1969 Gundry, Rev. Canon D.W., MTh

3 Morland Avenue, LE2 2PE

18 Palmerston Boulevard, LE2 3YR

1960 Hamer, L.C., AClS AIB

18 Barbara Avenue, L.F.E. LE3 3HD

1981 Hamilton, Mrs B.P.

78 Anstey Lane, LE4 OFB

1986 Harper Dr. D.

33 Holmfield Road, LE2 ISE

1972 Hatton, W.

8 Sybil Road, LE3 2EX

1984 Henson, Mrs S.A., RGN SCM RHV

39 Priory Walk, L.F.E., LE3 3PQ

1967 Hickenbotham, P.FJ., ChM FR~

69 Main Street, Bushby, LE7 9PL

1987 Higginbotham,J.E., MA
1978 Holloway, Prof.J.H., BSc PhD DSc CChem FRSC

43 Morland Avenue, LE2 2PE

1935 Holme, Mrs HJ.E.,
1987 Hopton, Dr G.

92 Shanklin Drive, LE2 3QE
46 Knighton Drive, LE2 3HB

1986 Humphreys, E.H.

Quoits House, 102 Hinckley Road, L.F.E. LE3 3JS
7 Springfield, St Mary's Road, LE2 IXA
6 Elsalene Court, London Road, LE2

1951 Humphrey, Mrs.J.

16 Holmfield Avenue, LE2 2BP

1976 James,J.N.
1975 Janes, PJ.,JP

52 Kirkland Road, LE3

1962 Johnson, Miss F.M.
1953 Judge, Miss E.M.

98 London Road, Oadby, LE2 5DJ
13 North Avenue, LE2 ITL

~

1974 Khan, Dr M.A., PhD FGS FRAS

144 Evington Lane, LE5 6DG

1974 King, Dr N.W., BSc LR~ FFAR~

White House Farm, 22 Main Street, Barkby

1958 Kirkby, Rev A.H., MA BD PhD
1986 Koffman, Dr D., MD FFCM DPH

27 Westminster Road, LE2 2EH

1982 Laine,J.R.
1976 Lamb, Miss F.M.

30 The Broadway, Oadby LE2 2HE
46 Kimberley Road, LE2 ILF

1984 Lapworth, L.W.

5 Farley Road, LE2 3LD
64 Hilders Road, LE3

1976 Lawson, Dr B.

27 Brookside, Rearsby

1963 Le Bas, Dr MJ., BSc PhD FGS
1980 Leslie, Dr D.R.S.

9 Mosse Way, Oadby, LE2 4HL

1975 Lewis, Dr D.G.

3 Shirley Road, LE2 3LL

1976 Lloyd.Smith, L.,JP DipArch FRIBA

16 Higher Green, Great Glen, LES OGE

1 Carisbrooke Avenue, LE2 3PA

1964 Long, Mrs G.K., BSc FIA

46 Wintersdale Road, LE5 2GT

1963 Long,R.H.
1982 Loosmore, R.G.

38 Heddington Way, LE2 6HF

1946 Loveitt, Miss E.

1 Roundhill Road, LE5 5JR
31John Woolman House, 20 Rawson Street, LEI 6UN

1967 Lowe, LA.B., FIPlantE

The Old School, Barrowden, Rutland,m LE15 SEQ

1988 McKenzie, Mrs I.M.U.
1969 McLaughlan,J.K., lJ..B

110 Braunston Road, Uppingham, LE15 9RS
166 Evington Lane, LE5 6DG

1957 McLaughlan, Mrs P.M.

38 Knighton Church Road, LE2 3JH
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1975
1975
1959
1983
1979

McLearie, Mrs M.E.
Majut, Dr H.G.K.
Marsden, S.
Martindale, Miss E.B.
Marvin, Mrs G.M.

1988 Massey, Dr AG.
1988 Mathieson, Mrs.
1974 Miller, N .H.
1983
1974
1974
1948
1948
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1988
1982
1971
1980
1985

Moore, Mrs R
Morley,J.A., FCMA
Morris, D.L.,JP BSc FRICS
Morton, Miss I.M.
Morton,J.H.M.
Naylor, MrsJ.M.
Needham, R.
Nichols, Mrs E.F.
Orpen, Miss MJ.
Orton, Mrs A.F., BA
Orton Dr D.W.

1966
1984
1981
1987

Orton, H.A.
Palin, M.L. BA, ACP
Parkins, Mrs. B.M.
Peacock, Prof. RD.

1980
1979
1945
1974
1987
1983

Pegg, Mrs H.C.
Pickard, MrsJ.L.
Potter, LL Col.J.B., TD
Price, Mrs D.E.
Price, Mrs M.
Pybus, Mrs M.

1972 Rablen, Mrs M.C.B., BA
1983 Rees, A.A.
1969 Rees, D.E., BSc.
1933 Russell, Mrs RB.E., LRAM
1977 Sherwin, D.H.
1979 Shilcock, Mrs D.M.
1971 Silver, Mrs P.L.
1946 Sloane, P.G.
1977 Small, Dr RG.
1982 Smith, AJ., DO MRO
1987 Smith, Mrs B.
1974 Smith, D.H., DipArch FRIBA FILA
1983 Smith,J.R.R., CEng MIMechE
1974 Sneath, Prof. P.H.A., MA MD Dde l'U MRCS LRCP
1985 Spaul, Dr G.F., MBBS DPM FRCPsych

39 Ashfield Road, LE2 ILB
4 Evington Court, LE5 6DH
17 Shanklin Avenue, LE2 3RF
91 Shanklin Drive, LE2 3QF
14 Dalby Avenue, Bushby
Birlands, 214 Forest Road, Loughborough, LEI I 3HU
32 Southernhay Road, LE2 6UN
621 Saffron Lane, LE2 6UN
2 St Andrews Drive, Oadby, LE2
45 The Broadway, Oadby, LE2 2HF
63 Regent Road, LEI 7AX
90 Howard Road, LE2 IXH
Belvoir Lodge, Medbourne, LE16 8DS
17 Highcroft Avenue, Oadby, LE2 5UH
48 Windrush Drive, Oadby, LE2 4GH
The long House, 46 Desford Road, Kirby Muxloe, LE9 9BD
4 Briar Walk, Oadby, LE2 5UE
38 Sybil Road, LE3 2EY
15 Leicester Road, Broughton Astley, Leics.
5 Cordery Road, LE5 6DB
4 Stoughton Avenue, LE2 2DR
42 Fairefield Crescent, Glenfield, LE3 SAE
30 Stonehill Drive, Great Glen LES OEL
8 Somerby Drive, Oadby, LE2 4PH
21 Grenfell Road, LE2 2PA
5 Mill Lane, Smeeton Westerby, LES 0QL
Ranmore, Gullet Lane, Kirby Muxloe
22 Morland Avenue, LE2
21 Rookery Lane, Groby, LE6 OGL
53 Knighton Drive, LE2 3HD
3 School Lane, Gaulby, Billesdon, LE7 9BE
166 Leicester Road, Glenhills, LE2 9HH
140 Letchworth Road, LE3 6FH
46 Hebden Close, E.M.E., LE2 9RG
23a, Sports Road, Glenfield, LE3 BAL
49a, Kent Drive, Oadby, LE2 4PQ
346 London Road, LE2
Srewards Hay, Bradgate Hill, Groby, LE6 OFA
19 Stjohns Road, LE2 2BL
9 The Albany, London Road, LE2 IRH
53 Spencefield Lane, LE5 6HH
5 Holly Grove, Blaby, LES 3GF
Sunnyfield, Southfields Road, LE2 2LR
18 Shanklin Drive, LE2 3RG

1976 Staples, Miss J.E., BSc
1956 St.evens, LG.
1976 Stewart, Dr K.A., MB FFARCS

8 The Glebelands, Great Glen, LES OFR
26 Ashclose Avenue, LE2 3WA
41 Byway Road, LE5 5TP
59 Victoria Court, Oadby, LE2 4AG
9 Oliver Court, London Road, LE2 2PQ
436 London Road, LE2 2PP

1980 Sutherley, Dr T.A.

21 Pope Street, LE2

1962 Spencer, HJ., MA
1988 Squires, Mrs A
1969 Stanton, Miss K.M.,JP MA
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1976 Swales, Prof. J.D.
1959 Sylvester Bradley, MrsJ.E.M.
1983 Taylor, Dr R.W., MB BChir
1984 Thompson,J.L.
1982 Tomlinson,J.B.
1976 Turner, Dr W.D., MB ChB FFARCS
1977 Vearncombe, Mrs M.M.
1966 Vine, Mrs D., BA
1950 Waddington, Miss N., MA
1961 Waldrom, Miss S.C.
1986 Walker, L., ACMAACIS
1988 Walker, Mrs M.
1984 Walker-Palin, Mrs PJ., BA
1980 Walpole, M., FCA
1983 Watts, Miss K.M.
1968
1952
1984
1978
1983
1980
1985

Weinmann, A.
Whitaker, Dr J.H., MA B& PhD FCS
White,M.E.
Wood, Miss DJ.
Worn, T.,BA
Wright, Mrs.JG.
Wykes, D.L., BSc

21 Morland Avenue, LE2 2PE
10 Church Lane, Stoughton, LE2 2FJ
White House Farm, Main Street Keyham, LE7 9JQ
Flat 7, Hannam Court, Charles SL, LEI 3FT
66 Northdene Road, LE2
25 Ashfield Road, LE2 ILB
30 High Leys Drive, Oadby, LE2 5TL
2 Swale Close, Oadby, LE2
32 Morland Avenue, LE2 2PE
57 Leicester Road, Groby, LE6 ODQ
46 Hollies Way, Bushby, LE7 9RL
19 West Hill Road, LE3 6GB
4 Stoughton Avenue, LE2 2DR
68 Outwoods Road, Loughborough
36 Edward Road, LE2 I TF
15 Kingscliffe Crescent, LE5 6PF
11 Guildford Road, LE2 2RD
3 Firs Road, Houghton-on-the-Hill, LE7 9GH
26 Greengate Lane, Birstall, LE4 3DJ
78 Leicester Road, Quorn, Loughborough, LE12 8BB
24 Evington Lane, LE5 5PN
58 Stoneygate Court, LE2 2AS
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Miss N. Waddington MA
M.A.Khan, B.&., Ph.D., F.G.S., F.R.A.S.
A.F.Orton, B.A
L. Lloyd-Smith,JP Dip. Arch FRIBA
M.A. Baatz MA FRSA
D.G. Lewis MA MD BChir FFARCS
3 Shirley Road, Leicester
Tel: 705889
Mrs M.C. Rablen
53 Knighton Drive, Leicester
Tel: 707336
J. Florance BA PhD
16 Elmfield Ave, Leicester
Tel: 703132
P.R. Goodwin IPEA
18 Palmerston Boulevard, Leicester
Tel: 883218
T.D. Ford, B& PhD FGS
M.H. Bailey MA
C.P. Alexander MB BS FRCP
M.H. Bailey MA
PJ. Boylan BSc PhD FGS
Mrs D.E. Cameron BEM
E.H. Clark OBE BSc
T.R. Goode BE CEng FIEE
The Rev. Cann D.W. Gundry, MTh
J.E. Higginbotham M.A.
J.H. Holloway BSc PhD
N.W. King B& MB BS FFARC
The Rev. A.H. Kirkby, M.A., B.D., Ph.D.
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D.E. Rees BSc
Mrs F. Russell LRAM
Mrs P.I. Silver
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J.D. Swales MA MD FRCP
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