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ADDRESS BY THE PRESIDENT 
H. N. T. STAUNTON, M.A. 

at the Opening Meeting, 1st October 1973 

LAW AND JUSTICE 

When William Temple, once Archbishop of Canterbury, addressed the 
Inns of Court he began by saying "I cannot say that I know much about 
the law, having been far more interested in justice". This is the subject I 
want to talk about: Law and Justice and as a practising lawyer to express 
my deep regard for the Common Law of our land and to show how in its 
development our forbears have striven to ensure that justice be done to all 
manner of people and how we in our time face the challenge of securing 
justice in the Welfare State. 

In administering the Coronation Oath the Archbishop of Canterbury 
asks the Queen whether she will solemnly promise and swear to govern the 
peoples of the United Kingdom of Great Britain and Northern Ireland and of 
the Commonwealth "according to their respective laws and customs" and 
"will you to your power cause law and justice, in mercy, to be executed in 
all your judgments?" To this the Queen replies "I solemnly promise so to 
do". This ancient oath expresses in dramatic form the basic principle that 
those who rule in Great Britain are bound by the laws and customs of the 
Country and that these laws and customs are not an expression of Sovereign 
will. It is because England has been a nation founded on law for a longer 
period perhaps than any other state in the history of the world and because 
it is still pre-eminent in this respect that it is so important for us to realise 
the part that law plays in the life of this Country. 

William the Norman, after the Battle of Hastings when he slew King 
Harold and vanquished his army, promised that he would observe and enforce 
the laws and customs of the people as in the time of King Edward the Con
fessor. It must be understood of course that William was concerned to 
impress the native Saxons that he was the rightful heir to the Crown and 
that Harold, son of Godwin, had been a usurper. At the same time it indicates 
very forcibly the important place in the conciousness of the people that was 
held by the laws and customs that had been developed throughout past ages. 
That is not to say that there was a common law before the Norman Con
quest; far from it. In different parts of the country customs and laws 
developed and were practised to serve the particular regions and not as 
part of a national jurisprudence. But it was the Norman Kings who forged 
the parts into a whole, and it was they who established a strong central 
Government and by the extensive use of the widely accepted but undefined 
judicial prerogative of the King created a common law- the law common 
to the whole country. 

Following the Assize of Clarendon in n66 King Henry II sent his 
judges journeying on Assize throughout the country. In n76 there were 
six circuits each of three judges carrying the King's writ up and down the 
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ADDRESS BY TIIE PRESIDENT s 
land and these Courts of Assize became a regular institution until eight 
hundred years later, in 1971, they ceased and were replaced by the Crown 
Courts. We, here in Leicester, now have a Crown Court to hear criminal 
cases and in Nottingham there are Crown Courts for both criminal and 
civil issues. 

Henry II sought to bring under the jurisdiction of the King all the 
fragmented local, baronial and ecclesiastical jurisdictions of the country. 
It was his attempt to bring the Church within the jurisdiction of the State 
that led to his struggle with Thomas Beckett, his former favourite before 
he made him Archbishop of Canterbury, and led also to Beckett's assassina
tion in n70. This murder had the effect of defeating the King's attempt 
to bring the canon law within the royal jurisdiction and secured to the 
Church the right to administer its own law as it affected its own property, 
administration and servants, and the right of appeal to the Pope instead of 
the King. This continued until the time of Henry VIII. 

The twofold jurisdiction and discipline of temporal and spiritual courts 
was first laid down by William the Conqueror and was confirmed by the 
first clause of Magna Carta in 1215. It was a regular feature of English life 
down to 1857 although in an attenuated form since the Reformation and 
its memory lingers even in our own time. 

With much of the learning in the hands of the Church it was at least 
likely that the laws of England would be directed down the path already 
trodden by Roman law. It was not to be. In the face of the written corpus 
of the Roman Civil Law and the Roman Canon Law the men who in the 
twelfth century first sat down to state the principles and rules of the Common 
Law, particularly Henry Bracton, sometime Chancellor of Exeter Cathedral 
and whose tomb can today be seen in that Cathedral, deliberately chose to 
elaborate a new and organic system of law that would fulfil their vision of a 
society of free men and women living in the fellowship of a free community 
and, as the instrument of that law, to draft a register of writs that would 
run in the King's name everywhere. Bracton's great work on the laws and 
customs of England, which has been called the "Crown and Flower of 
English Mediaeval Jurisprudence" was beyond comparison in literary style 
or completeness of treatment with any other treatise until some five centuries 
later Blackstone wrote his "Commentaries on the Laws of England". 

The men who thus gave to the common law its creative principles and 
its distinctive energy were not merely writers of text books. They were also 
royal judges charged, like their colleagues, with the duty of administering 
justice to all manner of men throughout the realm. As Pollock and Maitland 
have expressed it, "as the King's Court organises itself slowly but surely, 
justice done in the King's name by men who are the King's servants becomes 
the most important kind of justice, reaches out into the remotest comers of 
the land, grasps the small affairs of small folk as well as the great affairs of 
earls and barons. Above all local customs rose the custom of the King's 
Court: the Common Law of England". 

In these early days the obligation of the King to do justice was dis
charged in the King's Council. The King had his Court in his Council in 
the presence of the prelates, earls, barons, nobles and other experienced 
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men where judgments were given and new remedies were provided as new 
wrongs arose and where justice was done to everyone according to his 
deserts. 

In the course of time certain of the duties of justice were delegated 
to judges, who formed part of the royal household and were, in the beginning 
members of the King's Council. In this way there came into existence three 
separate Courts: the Court of King's Bench dealing with disputes between 
subject and state; the Court of Exchequer concerned with the King's 
revenue; and the Court of Common Bench or Common Pleas dealing with 
suits between subject and subject. These Courts as part of the household 
followed the King in his journeys through the realm. 

The inconvenience to litigants and jurors led to the provision in Magna 
Carta that the Court of Common Pleas, should not follow the King's Court, 
but should be held in some certain place. From this time for seven centuries 
the Court of Common Pleas was held in the Great Hall of William Rufus 
at Westminster. The bench was the marble bench on which the judges sat 
in Westminster Hall. In the reign of Edward the Third the other Courts, 
the Court of King's Bench and the Court of Exchequer, also ceased to follow 
the King and were established at Westminster. 

You can, I think, sense something of the spirit of freedom under the 
law which has been engendered in the consciousness of our nation if you go 
to Westminster Hall today. As Macauley wrote in his essay on Warren 
Hastings uthe Great Hall of William Rufus, the hall which has resounded 
with the acclamation of the inauguration of thirty kings, the hall which 
,vitnessed the just sentence of Bacon and the just absolution of Somers. The 
hall where Charles confronted the High Court of Justice with the placid 
courage wJ:-.ich has half redeemed his fame. The hall where the great pro
consul, Warren Hastings, presented himself to his Judges". It should be 
remembered that in this hall for nearly 700 years the Judges of England 
laid down the common law which precisely defined the rights of the indivi
dual and made the life and liberty of every law-abiding citizen secure from 
injury on the part of others or of the state. Here sat the Judges of England 
right from the days of King Henry II in n89 until the year 1873 when 
the Courts were moved to their present situation in the Strand. The prin
ciples laid down by them have sunk deep into the mind of the nation and 
have been more powerful than anything else in creating the spirit of the 
British constitution. 

In the rough days of _the thirteenth century it often occurred that a 
plaintiff might not find a remedy for his complaint in the Common Law 
Courts or it might be that the defendant was so powerful that he might be 
able to defy the Court or intimidate the jury. In such cases petitions were 
made to the King, the supreme law-giver, asking for justice ufor the love 
of God and in the way of charity". A custom developed of referring certain 
kinds of these petitions to the Chancellor who by the thirteenth century had 
established his own Court as a separate department. 

The Chancellor at first gave judgment in the name of the King in 
Council but by the fifteenth century the Court of Chancery became in
dependent of the King and his Council. 
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It must be borne in mind that in the middle ages the Chancerv was 
the great secretarial bureau, Home Office, Foreign Office and a Ministry 
of Justice. It was the centre of the English legal system and the political 
centre of the constitution. The Lord Chancellor was the highest rank of 
the King's servants. under him were numerous clerks, the highest among 
them corresponding to our Under Secretaries of State. He admitted the 
judges to their office and controlled their action. 

The Chancellor's jurisdiction was undefined; his powers however were 
wide and he exercised them on the ground of conscience--an unsatisfactory 
measure which, it was said, was likely to vary with each Chancellor "even 
as his foot''. 

In the course of time, as the Common Law developed and the Courts 
which administered it became established, the necessity of having recourse 
to the Chancellor decreased and the scope of his powers were restricted. 
After England had been reduced to order by the Tudors with the aid of the 
Court of Star Chamber the power of the Chancellor to give Common Law 
remedies disappeared. But as the Common Law developed so its rules 
became fixed and technical and its procedures inflexible. Furthermore, after 
the advent of printed reports in the sixteenth century, the theory of pre
cedent was elaborated which required judges to give judgment according 
to previous decisions on the same principles. This again led to greater 
inflexibility of the Common Law. It is in such circumstances that recourse 
to the Chancellor's Court remained and was extended. 

The restriction of the Chancellor's jurisdiction, whereby he was ex
cluded from giving common law remedies, led to a definition of the principles 
on which rights and remedies outside the common law could be granted. 
Thus there gradually developed the elaborate and effective system of rules 
and principles which we know as the Law of Equity. 

It is in this way that this great body of law grew up side by side with 
the Common Law. Many of the matters which this Court was able to deal 
with have ceased to have any but historical interest. But very briefly, it 
may be said that the chief matters dealt with by the King in Council as a 
matter of conscience or later by the Court of Equity were the enforcement 
of rights which the Common Law Courts failed to enforce, the permitting 
of a more liberal procedure than was permitted under the more rigid rules 
of the Common Law Courts and, lastly, the development of remedies 
additional to those provided at Common Law for the enforcement of 
Common Law rights. 

This work of systematization, begun in the sixteenth century, continued 
under successive Chancellors until, on the retirement of Lord Eldon as 
Chancellor in 1827, the rules of Equity had become as fixed as those of the 
Common Law and Lord Eldon was able to say, "nothing would inflict on me 
greater pain in quitting this place than the recollection that I had done any
thing to justify the reproach that the equity of this Court varies like the 
Chancellor's foot". 

Eventually, by 1850, a commission reported that extensive mischief 
arose from the system of several distinct Courts proceeding on distinct, and 
in some cases, antagonistic principles. In many cases in the course of the 
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same litigation, parties were driven backwards and fonvards between the 
Courts of Law and the Courts of Equity, no Court having full power to 
grant completely relief in all cases. In r873 the Judicature Act was passed, 
and it is pertinent to be reminded that it is just one hundred years ago since 
this great enactment was put on to the Statute Books. By this Act all superior 
Courts were amalgamated into one Supreme Court of Judicature. This 
was divided into the High Court and the Court of Appeal. The Courts of 
Queen's Bench, Exchequer and Common Pleas and the Court of Chancery 
were all swallowed up by the High Court and this Court and the Court 
of Appeal were directed to administer both Law and Equity. 

It is true that for the more convenient despatch of business the High 
Court is divided into divisions and that most of the equitable matters dealt 
with by the old Court of Chancery are assigned to the Chancery Division 
while the Queen's Bench Division mostly deals with matters which formerly 
came before the Common Law Courts. This separation, however, is for 
convenience only and every Judge of every Division must recognise and 
give effect to all equitable rights, obligations and defences and to all legal 
rights and obligations. In this way all matters in controversy between the 
parties may be completely and finally determined and all multiplicity of 
legal proceedings avoided. 

Lord Denning, now Master of the Rolls and head of Chancery and of 
the Court of Appeal, has tried to define the spirit of understanding and 
acceptance and respect for the law of the people of this country as being 
threefold. It is first, the instinct for justice which leads us to believe that 
right and not might is the true basis of Society. Secondly, it is the instinct 
for liberty which leads us to believe that free will and not force is the true 
basis for Government. These instincts for justice and liberty are common 
to all freedom loving countries but the peculiar genius of the British con
stitution lies in a third instinct which is a practical instinct leading us to 
balance rights ,vith duties and powers with safeguards so that neither rights 
nor powers shall be exceeded or abused. Throughout all this runs the 
Christian instinct and with it a sense of the supreme importance of the 
individual and a refusal to allow his personality to be submerged in an 
omnipotent state. 

The first of these instincts is the instinct for justice and this finds its 
expression in the rule of law. In order that right and not might should be 
the basis of society the people must be under the rule of law and there are 
four fundamental requisites which the law must fulfil. First, it must be 
certain so that the people may act safely upon it. Secondly, it must be just 
so that they will approve of its being enforced. Thirdly, it must be readily 
ascertainable so that they may know what their rights and duties are, and 
lastly, it must be enforced by independent and upright judges in whom the 
people have confidence. 

The key-stone of the rule of law in England has been the independence 
of the judges, and by judges, I mean not only High Court Judges but also 
all the Magistrates and others who exercise judicial functions. Ministers 
exercise the executive power and also direct a great deal of legislative power 
of Parliament. Judicial power, however, is quite separate. The judges for 



ADDRESS BY THE PRESIDENT 9 

the last 270 years have been absolutely independent. No Member of Parlia
ment and no official of any Government Department has any right whatso
ever to direct or to influence or to interfere with the decisions of any of the 
judges. It is the sure knowledge of this that gives our people their confidence 
in the judges. · 

In a totalitarian state the freedom of the individual must always give 
way to the interests of the State and it is a pre-requisite of the law that 
the judges must give judgment according to the principles and tenets of 
the State. In a totalitarian system there is always the danger that those in 
control of the State will sooner or later come to identify their own interests 
or the interests of their own party with those of the State and when that 
happens the freedom of the individual has to give way to the interests 
of the persons in power. 

In the course of our history we have learned that the executive Govern
ment must never be allowed more power than is absolutely necessary. It 
must always be made subject to the law and there must be judges who are 
no respecters of persons and stand between the subject and any encroachment 
on his liberty by the executive. In former times the Kings exercised both 
the supreme executive power and judicial power and we have learned that 
the two must be separated. Ever since the Act of Settlement of 1701 it has 
been part of our constitution that a Judge of the High Court cannot be 
removed except for mis-conduct and even then there must be a petition to 
both Houses of Parliament for his removal. There has only been one judge, 
and he was an Irish judge, who has been removed for mis-conduct. Other 
than this, no judge has ever been dismissed from the Act of Settlement to 
the present day. Secure from any fear of removal the judges do their duty 
fearlessly holding the scales evenly, not only between man and man, but 
also between man and the State. 

Every judge on his appointment, and that includes also every magistrate, 
takes an oath, "I do swear by Almighty God that I will do right to all 
manner of people after the laws and usages of this Realm without fear or 
favour affection or ill-will". ''Without fear or favour, affection or ill-will". 
In these words are enshrined the independence and impartiality of the 
judges. 

The judges must be absolutely independent of the Government save 
perhaps only the Lord Chancellor who is a Government Minister. They 
stand between the individual and the State and protect the individual from 
interference with his freedom, which is not justified by the law. 

This struggle was fought in the time of James I by a very great judge 
called Sir Edward Coke. He was an over-bearing, obstinate, pedantic man 
and accordingly had many enemies, chief of whom was Francis Bacon until 
Bacon was found guilty of taking bribes and imprisoned in the Tower. On 
the constitutional principle of independence of the judges Coke repeatedly 
took his stand. Time and again he clashed with the King over this. The 
climax came when the King tried to interfere with the decision of the judges 
on a case by telling them not to proceed with it until they had consulted the 
King. Coke resolutely refused, and said, "Obedience to His Majesty's com
mand to Stay proceedings would have been a delay of justice contrary to 
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the law and contrary to oaths of the judges". All twelve judges were 
questioned, "When the King believes his interest is concerned and requires 
the judges to attend him for their advice ought they not to stay proceedings 
until his Majesty has consulted them?" All the judges except Coke replied 
"Yes". Coke, however, said "When that happens I will do that which it 
shall be fit for a judge to do". The King therefore dismissed him from 
office as a Judge and he was never re-instated. 

That was in the year 1616 and for many years afterwards the judges 
continued to hold their offices during the King's pleasure. There were then 
several servile judges but it must be borne in mind that the prerogative of 
the Crown and the rule of the King by divine right was widely held and 
was one of the causes on which the civil war was fought. King Charles I 
committed five gentlemen to prison because they would not subscribe money 
for him, and the judges, to their disgrace, held that if a man were committed 
by command of the King he was not to be released by the Courts. Again, 
when the King sought to levy money to build ships of war without the 
authority of Parliament, the same judges held that it was lawful. Those 
decisions were wrong. Neither the King nor any Government Department 
has any right to cast anyone into prison or to levy taxes on him except 
where the law permits it. 

After the civil war the judges were still liable to be dismissed at will 
and several judges who did not do what the King required were in fact 
dismissed. Eventually, King James II tried to achieve the absolute power of 
the Crown to undermine the Church of England and to re-establish the 
supremacy of Rome. To gain his ends he removed twelve judges and ap
pointed other judges who would serve his ends. They, in tum, held that 
the King had power to dispense with the laws of the land. 

There is no doubt that the people did not approve of this dispensing 
power nor of the judges who granted it. Two years later seven bishops 
publicly asserted that the King had no dispensing power. The King caused 
them to be prosecuted for libel but the jury acquitted them thus inferring 
that the King could not dispense with the laws of England. 

In 1688 came the glorious revolution when James fled and William 
of Orange was made King with Mary as Queen. It was by the Act of Settle
ment of 1701 when the constitutional position was made clear that it was 
provided that the judges should be independent and this principle has 
remained ever since. 

For a long time, in accordance with the prevailing political thought 
of the time, the judges were particularly inclined to protect property and 
secure freedom of contract. There seemed nothing wrong in the statement 
of the judge in Robbins v. Jones in 1863 that "fraud apart, there is no law 
against letting a tumble down house". The judges and the courts were 
more concerned in protecting the rights of man than in asserting the duties 
of man. The extent to which judges in the nineteenth century carried rights 
of property seems to us today to be almost incredible. They allowed owners 
of property to use it as they liked, even if it meant injuring others. There 
was• a celebrated case of Bradford Corporation v. Pickles in 1895 which 
went to the House of Lords. Water for the town percolated underground 
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through the land of a property owner named Mr. Pickles. He wanted the 
Corporation to buy his land but they refused. So in revenge he sank a shaft 
in his land which, not only reduced the flow of water, but also discoloured 
it. His real object was to show that he was master of the situation and to 
force the Corporation to buy him out at a price satisfactory to himself. The 
House of Lords held he was entitled to do it. He was entitled to use his 
property as he pleased. Lord MacNaughton said, "he prefers his own interest 
to the public good. He may be churlish, selfish and grasping. His conduct 
may be shocking to a moral philosopher'', but it was not unlawful. The feel
ing of most people today however is that rights of property carry with them 
responsibilities and must not be abused. · 

But just as the property owners were entitled to prefer their own 
interests to public good so also anyone who had a bargaining lever was able 
to exploit it for his own benefit. That was called "freedom of contract"' and 
however harsh were the terms of contract the judges enforced it. 

The climate of opinion has now changed and in our time Parliament 
has repeatedly intervened so that the balance is no longer too heavily 
weighted in favour of rights of property and freedom of contract. Whether 
the balance has swung too far, it is not for me to say. 

A hundred years ago the responsibility of the State was very narrowly 
interpreted. It only provided the bare necessities of the community as a 
whole, such as defence against aggression, the maintenance of order, and 
the provision of workhouses for the destitute. 

The social revolution of today has changed all that and the change has 
been brought about not by judge-made laws, but by Acts of Parliament. 
Parliament has put on the State a positive responsibility of seeing that 
everyone is provided with the necessities of life, providing for the sick and 
poor, the fatherless and the widows. Act after Act have created public 
corporations, put them under the control of the State and charged them 
with the efficient working of essential services. The principle that runs 
through all the recent legislation is that the State is responsible for seeing 
that all the supplies and services which are necessary for individual well
being are available to all. Whether it has gone, or is likely to go beyond 
that, is for each of us to consider. What is certain however, is that the work 
of our courts is more and more concerned ,vith the interpretation of often 
unintelligible legislation and less and less concerned with the discussion 
and development of legal principles. It is of vital importance however that 
the new policy, by securing better conditions of life for the people should 
not in its zeal for interference deprive them of their initiative and inde
pendence which were the nation's most valuable asset. 

The State now regulates our lives more than ever before and we look 
to it to provide us with security and assistance in many forms. This is what 
is meant by the ''Welfare State"' and its development has greatly increased 
the potential area of dispute between Government and Citizen. 

There has been a vast increase in the powers of the Executive. We 
could not have reached our present standard of life without them. Our 
railways and roads could not have been built unless public authorities had 
power to acquire land compulsorily. Slums could not be cleared unless 
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clearance orders were made. Our towns and countryside would have been 
much more disfigured than they are if there had been no Town and Country 
Planning. Housing difficulties could not have been reduced without the use 
of powers of requisitioning and so on. At every point, however, these powers 
involve interference with private rights and interests. All these powers are 
exercised by Public Authorities by reason of Acts passed by Parliament 
and no Court has jurisdiction so long as the powers as defined by the Acts 
are not exceeded or abused. 

But all power corrupts: total power corrupts absolutely. We have 
seen very recently examples of that in the disclosures which have been made 
in the Poulson bankruptcy proceedings. I think there have been surprisingly 
few cases of the statutory powers having been exceeded, but it is highly 
important that each of us should be aware of the problems and the danger. 

There have been many constitutional struggles in the past when the 
Executive has sought to exceed its powers. Charles I ordered the County of 
Buckinghamshire to provide a ship of war of 450 tons with 180 men, guns, 
gunpowder and all things necessary and sought to levy "ship money" among 
others on John Hampden for this purpose. Mr. St. John, who ,vas Counsel 
for John Hampden, admitted the King had power to give the orders. He 
admitted that the King was the sole judge of dangers from foreigners and 
had power to command the inhabitants of each county to provide shipping 
for the defence of the realm. He contended, however that the power had 
been used by the wrong method and could only be exercised with the consent 
of Parliament which had not been obtained. It was therefore unlawful. This 
contention did not prevail with the Court as it ought to have done, and it 
needed a Civil War to establish it. 

Today the Executive have great powers over the lives and property 
of every one of us which Parliament has granted. I should like briefly to show 
the way in which our institutions have adjusted themselves to ensure that 
the statutory powers are not mis-used or abused. 

The Social Revolution, which we in our time have seen develop and 
which is still in full flood, has caused the creation of a great number of new 
duties of the individual towards the State and of the State towards the 
individual. In the past it was nearly always the case that the legislature 
entrusted to the ordinary Courts of Law the task of ascertaining and 
vindicating the rights and duties which it had created. Now, however, the 
enforcement of most of the new duties is entrusted to Government Depart
ments or in many cases to Tribunals whose members are appointed by the 
Government Departments. 

When Lloyd George pioneered the National Health Insurance Act in 
r9n, machinery had to be devised to ascertain who had a good claim. This 
Act therefore set up special Tribunals to handle contested claims for un
employment benefit and these worked exceptionally ,vell. They became 
the pattern for many others. When the Government introduces a new State 
scheme under which benefits are payable it has to decide how the money 
is to be raised and prescribes the qualifications for the benefit and the 
manner of making payments. It also has to decide what to do when a 
citizen claims benefit and a Government official does not accept his claim. 
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It is purely an administrative matter how these contested claims are to be 
dealt with under the relative Statutes. They are of course a very tiny 
minority of all the claims and the Executive is inclined to regard them as just 
another administrative problem and it is natural for it to think of recourse 
to some institution connected with the responsible department rather than 
to say this is a judicial issue which must be decided by one of Her Majesty's 
Judges. What is needed is a cheap and speedy settlement of disputes. It 
therefore sets up an Administrative Tribunal. 

There is now a vast number of matters which arise under the Welfare 
State and are settled by the decision of Administrative Tribunals. There 
are claims for unemployment benefit, family allowances, maternity benefits, 
death grants, industrial injury benefits, sickness benefits, supplementary 
benefits and all other Social Security benefits are settled in this way and 
so on. 

It seems clear that Ministers and their Civil Service Advisers have, 
in recent years, frequently come to doubt whether the Courts are the ap
propriate body to decide many of these new cases. They look at many 
decisions of the Courts, even of the House of Lords, and in their opinion 
find them wanting in that they appear to disregard the social element in 
a problem. They are frequently concerned with judgments in the Courts 
which may protect the individual's right to deal with his own property 
and business as he wishes, when the claims of the community at large might 
cause deprivation or restriction of those rights. There is sometimes a lack 
of confidence also in the way Courts have interpreted Acts of Parliament. 
Our Courts have always laid the greatest stress on giving statutes their 
literal meaning and are reluctant to examine the underlying purpose of the 
legislation, however that may be ascertained, whether in the conflicting 
arguments which appear in Hansard or a preamble to an Act of Parliament 
which is written by a civil servant draughtsman. 

That is not to say that all these strictures are true, but it is quite obvious 
that Whitehall has decided that bodies other than the Courts of Law could 
do better. What must be said, however, is that this process must be watched 
very carefully. The Tribunals are generally given guidance by the Executive · 
on the principles that must be borne in mind in judging disputes. I have 
already explained how important it has been in our constitution and in the 
development of our Common Law that the judges should be quite inde
pendent of the State, yet now in many of these Tribunals which have 
emerged in the Welfare State the members of the Tribunals are appointed 
and can be removed by the State as also are the Commissioners to whom 
appeals generally lie. 

It is extremely important that the Tribunals should be composed of 
men who can approach their cases from a completely independent standpoint. 
It is also important that on points of law and in certain cases on questions 
of fact, appeal should lie beyond the Minister to the Queen's Courts or at 
least to a superior Tribunal in which a High Court Judge is presiding, as he 
will be independent of the Government. Such appeals should be reported 
and it will then be apparent that justice is being done between the subject 
and the administrative branches of Government. 
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Substantially the system of Tribunals which has been set up to admini
ster the multitude of matters arising under State schemes is working well 
and effectively. I consider, however, that Parliament must go further than it 
has done in the past. It must devise procedures which ensure that funda
mental decisions of policy are fairly arrived at and great effort should be 
made to inculcate standards of fairness and openness which are not always 
attained. Tribunals should be under closer and more continuous scrutiny. 
The Courts are the bulwark of our liberties and their reviewing powers should 
be strengthened and simplified. It is our great good fortune that English ad
ministration is exceptionally free from corruption. In Parliament, the Courts, 
Tribunals, Civil Service and the Parliamentary Commissioner, we have the 
institutions capable of ensuring that justice will be done to all people, but 
there are improvements to be made, not _by throwing away what we have 
and what we have created, but by adapting our present institutions. 

I have tried to show very quickly and with vast omissions, of which I 
am deeply aware, how throughout the ages the Common Law has evolved 
to protect the liberty and ensure justice to our people and to show what has 
been done and remains to be done to ensure that they shall enjoy justice in 
the future in the Welfare State. · 



REPORT OF THE COUNCIL 

The: programme of the Session 1973-74 was as follows: 

1 Octc,ber Opening Meeting-Address by the President, followed by a 
Social Gathering. 

15 October The Baroness Young, Parliamentary Under-Secretary, De
partment of the Environment. The House of Lords. 

29 October Levi Fox, O.B.E., D.L., M.A., F.S.A., F.R.S.L., Director 
of the Shakespeare Birthplace Trust, Stratford-upon-Avon. In Honour 
of Shakespeare. 

12 November Sir Nikolaus Pevsner, C.B.E., Ph.D., Emeritus Professor 
of History of Art, Birkbeck College, University of London. Thoughts 
on English Gothic Architecture (with slides). 

26 November William L. Reed, M.A., D.Mus. Elgar-His Homes and 
His Music (with slides and recording). 

10 December W. G. Arnott, M.A., Ph.D., Professor of Greek, University 
of Leeds. Schliemann: Troy and Mycenae-A Hundred Years Later 
(with slides). 

7 January P. R. Evans, M.A., Ph.D., D.Phil., Lecturer in Zoology, 
University of Durham. North Sea Oil v. North Sea Birds (with slides). 
In conjunction with the Natural History Section. 

21 January David Bethel, A.R.W.A., A.T.D., F.S.A.E., A.S.I.A., 
Director, City of Leicester Polytechnic. Visual Intelligence (with 
slides). 

4 February P. J. Boylan, B.Sc., F.G.S., A.M.A., Director of Museums 
and Art Gallery, Leicester. Some Treasures of the Leicester Museums 
(with slides). 

18 February Norman Sherry, B.A., Ph.D., Professor of English, Uni
versity of Lancaster. In Search of Conrad (with slides). 

4 March Elfed Thomas, Ph.D., LL.D., former Director of Education, 
City of Leicester. Gower (with slides). 

18 March Janet Watson, Ph.D., Senior Lecturer, Department of 
Geology, Imperial College, London. Early Stages in the History of 
the Earth's Crust (with slides). In conjunction with the Geology Section. 

22 April Annual General Meeting. In the Council Room, The Museum, 
at 5.30 p.m. 

Unfortunately, owing to illness, Dr. William Reed was unable to lecture, 
but his place was taken at short notice by Dr. Mary Remnant, M.A., who 
spoke on "Old Instruments". 

The quality of the lectures has been very good and attendance has been 
excellent-on two occasions there were more than 240 in the audience. 

15 
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We realise the need to maintain a good standard of lectures but this is 
difficult owing to constant rising costs so an Appeal has gone out, and 
various other means of improving our finances are under consideration. 

The new corporate scheme for students is proving successful, ten 
institutions in City and County having joined. With this increased interest 
it seemed a good time to revive the Junior Essay Competition. 

To enable members to meet socially during the summer a garden party 
is planned for June 18th in the garden of the retiring President. 

H. V. HAYMAN, B.Sc. 

We were grieved and shocked to learn, a few days after the Annual 
General Meeting, of the sudden death of our President-Elect, Mr. H. V. 
Hayman. 

A great enthusiast, he threw himself energetically into whatever he 
undertook, and he will be greatly missed as Churchwarden of St. Mary de 
Castro, as a Illaby Councillor and as a member of the National Trust, of 
the Leicestershire and Rutland Trust-and of our Society. 

After serving as Secretary to the Philosophical Section he became n 
full member of Council and, later, Minutes Secretary, but it was not only in 
these offices that he served the Society, but by his general friendliness, by his 
great loyalty and by his willingness to undertake even the most irksome 
tasks if he thought that his help was needed. 

His election to the Presidency, so following in the steps of his old 
Headmaster, Mr. R. L. Ager, gave him great pleasure and we are glad that 
he had that pleasure before he died. 

N. WADDINGTON 



REPORTS OF THE SECTIONS 

Natural History 

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

Chairman: Mrs. M. E. Ball, B.COMM. 

Vice-Chairman: L. C. Lewis, B.COMM. 

Hon. Secretary: J. A. Morton, B.Sc. 

Hon. Treasurer: F. W. G. James 

Committee: Mrs. J.M. Allen, PH.c., Miss S. Canetti, B.Sc., Miss 
J. Dawson, M.A., Miss J. Foggie, J. Gawthrope, D. Gordon. 

This year saw the inauguration of the Sowter Memorial Lecture on 
Wednesday, 14th November, 1973. Dr. D. L. Hawksworth gave a talk 
entitled "Where have all the lichens gone?", which was very well attended 
by members of the Section, Mrs. Sowter, and friends and colleagues of 
Mr. F. A. Sowter, our late President. 

The first symposium arranged jointly by the Natural History Section 
and the University of Leicester, on surveys carried out by amateur 
naturalists, was held at Vaughan College on Saturday, 10th March, 1973. 
The symposium was over-subscribed and it is hoped that it will become an 
annual event. Six members volunteered to assist in the surveys described 
by Mr. I. M. Evans, Rev. A. L. Primavesi, Mr. J. J. Heath, and Mr. J. 
Crocker. 

Another innovation was members' participation in a sampling pro
gramme which took place on 9th June and again on 15th September at the 
Grand Union Canal, Foxton, to monitor invertebrate population changes. 

As another opportunity for co-operative field work, members were also 
called upon to participate in a project the object of which was to record 
the incidence of amphibians in the County. Joint field meetings were held 
with two other natural history societies during the summer, details of which 
will be found below. The success of these occasions has prompted your 
Committee to arrange similar joint excursions for 1974 with the Rutland 
Natural History Society and the Mansfield Natural History Society. 

Paid up membership for the year was 120. Once again, ordinary 
meetings were held at fortnightly intervals. 

The average attendance for the second half of the 1972-1973 winter 
session was 46, to hear the following speakers: -

3 January P. J. Boylan, "Pleistocene mammals and ecology". 
8 January 0. Polunin, "Plant hunting in Kashmir", joint meeting 

with parent body. 
17 January Dr. J. Owen, "Butterflies and tropical gardens". 
31 January P. H. Gamble, "Fern hunting in Leicestershire". 

17 
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14 February Mrs. M. Ball (Chairman), Mrs. D. S. Fieldhouse, Mr. 
N. R. Dove, Dr. D. MacNeil, Mr. J. A. Morton, Mr. 
A. E. Squires, "Members' Forum". 

28 February Dr. W. C. Block, "A biologist in Antarctica". 
14 March Mrs. E. Allsopp "What birds sing". 
II April A. Mitchell, "The arboretum at Westonbirt". 

The Annual General Meeting was held on the 28th March, 1973 and 
after the formal business slides were shown by a number of members. 

The Section's summer programme of outdoor meetings began on 12th 
May with a visit to Launde Big Wood, led by Mrs. J. Horwood. Of par
ticular interest were giant bellflower Campanula latifolia, common violet 
Viola riviniana and twayblade Listera 01Jata. Members were also pleased to 
observe locally abundant primrose Primula vulgaris, and frequent early 
purple orchid Orclzis mascula, yellow archangel Lamiastrttm galeobdolon, 
sweet woodruff Galimn odoratum and wood-sorrel Oxalis acetosella. Among 
the fungi identified by Mrs. D. Fieldhouse were the local ascomycete 
Mitrophora scmilibra and the common myxomycete Reticularia lycoperdon. 

On 27th May, Mr. J. Otter was the leader of an early morning visit 
to Skeffington Wood and part of the Eye Brook valley. Among the wide 
variety of flowering plants were red campion Melandrium rttbrttm, bugle 
Ajuga reptans, golden saxifrage Chrysosplenium oppositifolium, herb bennet 
Geum ttrbanum, and ramsons Allittm ttrsinum. Toothwort Latlzraea squa
maria was seen on a site where it had been known for at least 25 years. The 
presence of foxes was evidenced by scent and tracks. In the wood 25 species 
of bird were identified and attention was given to the song of goldcrest, 
great tit, various warblers and members of the thrush and finch families. 

The meeting on 9th June, led by Professor H. P. Moon, involved 
members in an intensive survey of fresh water invertebrates present in the 
Market Harborough arm of the Grand Union Canal, east of Foxton Field 
Centre, after which they enjoyed very gqod facilities at the Leicestershire 
Education Authority's Field Centre, thanks to the Warden, Mr. John Baker. 
Inspection of samples revealed several interesting species within a list of 
over 40 taxa, including the first records of the amphipod, Coroplzium cttrvis
pinum, in this arm of the canal. 

It was a beautiful afternoon on the 23rd June when Mr. K. G. Messen
ger guided members around Ketton Quarry and Shacklewell Hollow. At 
the quarry several typical limestone plants were recorded including yellow
wort Blackstonia perfoliata, basil-thyme Acinos arvensis, viper's bugloss 
Eclzittm vttlgare and deadly nightshade Atropa belladonna. Yellow bird's
nest Monotropa hypopitys was beginning to emerge in the beech wood 
adjoining the quarry, and several specimens of bee orchid Ophrys apifera 
were found in the older parts of the quarry. 

Shacklewell Hollow, thought to be the best patch of limestone grassland 
in Rutland, revealed fragrant orchid Gymnadenia conopsea, dropwort Fili
pendttla vttlgaris, dyet':; greenweed Genista tinctoria, pyramidal orchid 
Anacamptis pyramidalis, stemless thistle Cirsium acaule, carline thistle 
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Carlina v11lgaris and woolly thistle Cirsium eriophontm. The walk continued 
through an area of marsh where buckbean Menyanthes trifoliata, and cotton 
grass Eriophomm ang11stif olittm and an enormous variety of species were 
added to the large list recorded from the other sites that afternoon. 

Members met at Groby Pool on 7th July to follow an interesting route 
planned by Mr. & Mrs. J. W. Hesselgreaves and leading to a small disused 
quarry. Marsh plants seen around the pool included common valerian 
Valeriana officinali~, marsh valerian V aleriana dioica and bur-marigold 
Bidens tripartitus. The heath grassland by the Pool had wild thyme Thymus 
drucei, sheep's sorrel Rumex acetosella, common birdsfoot Ornithop11s per
pusilltts and early hair grass Aira praecox. Dyer's greenweed Genista tinc
toria was seen in rough pasture, and aquatics included amphibious bistort 
Polygom,m amphibium, yellow waterlily Nttphar lutea, and fringed water
lily Nymphoides peltatum. 

The full day excursion to Westonbirt Arboretum and Birdland Zoo
logical Gardens at Bourton-on-the-Water was organised by Mr. D. J. 
Gordon and took place on 21st July. At Westonbirt, members were taken 
on a conducted tour of the Arboretum by the Superintendent and much 
admired the trees and shrubs of many varieties from the temperate zones 
of the ,vorld. In the afternoon Mr. L. Hill of Birdland showed members his 
tropical house, penguin pool and an impressive variety of other bird species. 
The visit included a recently made film of Mr. Hill's visit to the Falkland 
Islands to study bird life and collect specimens. 

On 4th August, Miss J. Dawson led members on a good four-mile 
ramble around the green lanes of Willoughby Waterless to see typical hedge
row species. The itinerary included two ponds. Among plants noted were 
red bartsia Odontites verna, meadow vetching Lathyms pratensis, restharrow 
Ononis repens, agrimony Agrimonia ettpatoria, common St. John's wort 
Hypcricum perforatttm, black bryony Tamtts commtmis and branched bur
reed Sparganittm ramomm. 

The section joined members of Mansfield Natural History Society to 
visit Breedon Hill and Blackbrook Reservoir on 18th August, under the 
leadership of Mr. & Mrs. L. C. Lewis. Breedon Hill, the largest outcrop 
of Carboniferous Limestone in Leicestershire, supported shining cranesbill 
Geranium lttcid11m, soft trefoil Trifoli11m striatttm, wall pepper Scdttm acre, 
rue-leaved saxifrage Saxifraga tridactylites, wild basil Clinopodittm vttlgare, 
buck's-horn plantain Plantago coronoptts, small scabious Scabiosa colttm
baria, burnet saxifrage Pimpinella saxifraga and the fern wall rue Asplenittm 
r11ta-m11raria among many others. At Blackbrook Reservoir members noted 
petty whin Genista anglica, golden dock Rumex maritimtts, monkey-flower 
Mim11ltls g11ttat11s and shore-weed Littorella uniflora. 

It was a wet afternoon on 1st September when Mrs. M. E. Ball led the 
visit to Stathern Woods, beginning in the south-west corner of Combs 
Plantation. Cut-leaved beech Fagtts sylvatica var. hetcrophyila was identified 
and members also noted buckthorn Rhamn11s cathartica, devil's-bit scabious 
Succisa pratensis, square St. John's wort Hypericum tetrapten,m and giant 
horsetail Eq11isetttm telmateia. 
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On 15th September, another visit was made to the Market Harborough 
arm of the Grand Union Canal in order to compare counts with those of 
similar samples taken in June. The survey was led by Mr. J. A. Morton. 
The overall abundance of most organisms had decreased, but whether this 
was due to seasonal change in population structure or also to disturbance 
of the bottom mud and vegetation by summer use of the canal was not 
determined. Three new species, a mayfly, beetle and oligochaete worm, 
were taken compared with the previous occasion, but two other beetles, two 
species of leech, two snails, a bug, a syrphid fly were 'missing' from the list 
recorded in June. 

The Section's geological excursion took place on 29th September when 
Mr. M. D. Jones took members to Albion Works Clay Pit in Albert Village. 
The relationship of geology to topography and landscape was later examined 
in a cross-country walk. 

The programme of summer visits concluded with a fungus foray in 
Armley Wood, led by Mr. & Mrs. J. D. Fieldhouse, on 13th October, when 
members of the Rutland Natural History Society joined the group. From 
a lit of over 60 species the most interesting finds were Pltttc11s salicin11s, 
B11lgaria inquinans, looking rather like old leather cups filled with black 
rubber, and Xylaria longipes, rare in this area. 

The average attendance at field meetings was 25. The Section would 
like to thank all leaders, landowners and other helpers who made the summer 
programme successful. 

The winter programme for 1973-1974 began on 17th October with an 
Exhibition Evening. Exhibits and talks given by four members were very well 
received by those present. 

Speakers for the rest of the year were: -

31 October A. Squires, "The badger-its history and natural 
history". 

14 November Dr. D. L. Hawksworth, First Sowter Memorial Lec-
ture, "Where have all the lichens gone?" 

28 November M. Walpole, "Five centuries of botanical illustration". 

12 December L. Jones, "From wild plants to the herbaceous border''. 

The average attendance at these meetings was 48. 

The thanks of the Section and the Leicestershire Flora Committee are 
again extended to Mrs. E. Hesselgreaves, Mrs. D. V. Kolaczek, Mrs. M. 
Lewis and Mrs. B. M. Nixon for their time and skill mounting herbarium 
specimens. 

I would like to thank the Officers and Committee of the Section for 
their support during the year and Mrs. B. Davies for assistance with this 
report. 
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Committee: G. H. Stacey, J. Whysall, J. P. Lush, M. J. Le 
Bas, PH.D., F.G.S. 

The election of Dr. R. J. King as President of the Section imparts to 
the year under review a measure of distinction worthy of special note. Dr. 
King has contributed greatly to the success of the Section and it is in 
recognition of his long and outstanding service that this honour has been 
bestowed. 

In all, nine ordinary meetings were held during the winter session, 
attracting an average attendance of 69 and it was particularly encouraging 
to see a marked increase in interest for the Conversazione and Members' 
Evening. A Saturday School on "The mineral resources of Leicestershire" 
was held at Vaughan College on 19th January and a special evening meeting 
was organised for junior members. Total membership for the year was 
maintained at 135. Details of the evening meetings and field excursions 
are as follows: -

Evening meetings: 

18 October, 1973 "Volcanoes of Earth, Moon and Mars" by Mr. J. 
Whitford-Stark, Lancaster University. 

I November "Mineral resources and the future" by Dr. C. James, 
Leicester University. 

15 November Junior Members' Evening. 

29 November "Astroblemes and diatremes" by Professor P. C. 
Sylvester-Bradley, Leicester University. 

6 December Conversazione. 

ro January, 1974 "The geology of Japan" by Dr. J. H. McD. 
Whitaker, Leicester University. 

19 January "The mineral resources of Leicestershire", a Saturday 
School organised jointly with the Department of Adult Education, 
Leicester University. Chairman, Dr. J. D. Hudson. Speakers, Mr. 
W. Jones, Mr. J. Slater, Mr. P. Harris and Dr. R. J. King. 

24 January Members' Evening. 
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7 February "Fossil distribution and plate tectonics" by Dr. A. 
Hallam, Oxford University. 

21 February "Basaltic rocks of ocean basins" by Dr. D. Kempe, 
British Museum (Natural History). 

7 March "Equable Antarctica" by Dr. H. Ball, British Museum 
(Natural History). 

18 March "Early stages in the evolution of the Earth's crust" by Dr. 
J. Watson, Imperial College, University of London. Joint meeting 
with the parent body. 

14 March Annual General Meeting and Chairman's Address, Dr. 
J. D. Hudson, "The Sgurr of Eigg". 

Field meetings: 

I9 May A visit to the often fossiliferous Pleistocene outwash gravels 
of the Soar valley in the Wanlip-Thurmaston area. Two ages of 
peat deposition were seen, one within the gravels, containing beetle 
remains, the other of Holocene age overlying the gravels. 
Leader: Mr. A. M. Mathieson. 

16 June "On the trail of the Oxford dinosaurs", an excursion to the 
Cotswolds and N. Oxfordshire area to gain an insight into the 
palaeographical conditions which prevailed in this area during 
Middle Jurassic times. Leader: Professor P. C. Sylvester-Bradley. 

7 July The Permian deposits of the Doncaster area. The complete 
stratigraphical succession of the Permian in its strongest develop
ment, up to the base of the Trias, was examined and good co11ecting 
was enjoyed in the fossiliferous reef limestones. 
Leader: Mr. D. B. Smith. 

21 July Temporary Section project in the disused railway cutting 
south-east of Slawston village. This once valuable section in the 
Lias, previously described by Marriott in 1883 and Fox-Strang
ways in 1903 was re-examined with the kind permission of Mr. R. 
Clarke. 
Leader: Mr. M. D. Jones. 

18 August Buddon Wood Quarries, an excursion to examine recent 
exposures in the new quarry. Structures known so we11 in the now 
abandoned older quarries were found and examined and the re
sulting mineralogical possibilities outlined by the leader. 
Leader: Dr. R. J. King. 

8 September Junior members' field excursion to the Holwell 
Quarries to examine the Marlstone Rock Bed and overlying Paper 
Shales of the Upper Lias. 
Leader: Mr. A. M. Mathieson. 



THE PLACE OF CHARNWOOD FOREST 
INTHE 

HISTORY OF GEOLOGICAL SCIENCE 
by 

TREVOR D. FORD, B.Sc., Ph.D., F.G.S. 

One result of today's "explosion" of scientific knowledge has been an 
increasing difficulty in keeping up with the literature of one's subject, as it 
advances. This is perhaps more critical in geology than in some other 
sciences, for two reasons. Firstly, geology is a historical subject; it looks 
back into our past as represented in the record of the rocks, and the more 
carefully we can read that record the better we shall understand our past, 
and be able to use that past to predict even more of our history. Secondly, 
our predecessors in the subject may have had the fortune to see details of 
the rock record which are no longer visible, through having been built over 
or quarried away; and their conscious or unconscious selection of observa
tions to fit theories then current may have emphasized features which could 
be overlooked today. So today, there is an increasing need to look back at 
the geological literature of yesteryear to glean forgotten facts, to refresh 
one's criticism of old theories and, last but not least in importance to gain 
an insight into the reasons why geological science has grown in the way it has. 

The history of the evolution of the Earth's crust is no,v well known 
during Phanerozoic time, that is from the beginning of Cambrian times, some 
570 million years ago, to the present, but Precambrian time occupies five 
sixths of the Earth's history, from the formation of the Earth some 4500 
million years ago, and it is the growth of knowledge of this period before 
there were easily distinguishable fossils which has become so important in 
recent years. Charnwood Forest is an area of Precambrian rocks formed 
during some part of Precambrian time. The history of investigation of any 
such area of ancient rocks is essential as a part of building up our knowledge 
of the Earth's evolution. Such a study requires answers to certain questions: 

I. When were the rocks recognised as something distinctive? 
I. When were they first utilized? 

3. When were they first srudied as a geological entity? 

4. When was their age established? 

5. What is the detailed story told by these rocks? When were the 
stages in that story worked out and who did the research? 

6. What is the present state of knowledge? 

7. What are the gaps in the present state of knowledge? 

The answers to the first two questions when applied to Charnwood 
Forest are simple, since the Precambrian rocks there are virtually the only 
'hard' rocks which outcrop in a wide area of the English Midlands. The 
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outcrops cover an area of some 7 miles (12 km) wide and long, and they 
are mostly prominent crags on hill-tops, so that they must have been obvious 
in prehistoric times. Early man made good use of such hard rocks and 
Shotton (1959) has noted that Group XX of his petrographic classification 
of Neolithic axe-heads is a tuff of Chamian type, though the exact locality 
of axe manufacture is not known. Thus Chamian rocks were known in Neo
lithic times as something distinctive and useful in axe-making. Subsequently 
Swithland Slate was used for roofing material on buildings in Roman 
Leicester, having been transported some 5 miles (8 km) from the outcrop. 
The stone and rubble-fill of walls in Roman Leicester includes many blocks 
of Chamian rock, but no evidence has yet been obtained that stone was 
deliberately quarried at that time. From that time on Chamian rocks, 
particularly the more coarse-grained igneous rocks, were utilized for building 
purposes and early small quarries were enlarged to be swallo\ved up in the 
present vast excavations. The Swithland Slate has been used for roofing ever 
since Roman days, though extraction ceased almost a century ago. Swithland 
Slate does not cleave into slabs as thin as those of the Welsh slates, necessi
tating strong timber supports. Slate on buildings being demolished today is 
much in demand for re-use on new buildings. Swithland Slate has also been 
used for tombstones at least since the 16th century, and its resistance to 
weathering has meant that inscriptions survive almost intact (Herbert 1945). 
Another use has been for butter troughs. 

In the late 18th and, more particularly the 19th, centuries the coarse
grained igneous rocks, such as the "syenite" (really diorite) of Markfield, 
were increasingly in demand as trimmed rectangular blocks or setts for the 
streets of London and other cities, and the arrival of the railway about 1830 
gave a boost to this trade for Chamwood is the nearest source of suitable 
hard-rock to London. Kerb-stones have been made by hand at Markfield 
until the last few years. Recently the demand has been more for crushed 
stone for concrete aggregate and for road-making and it is today extracted 
from five major quarries. 

Chamwood Forest and its rocks were known to the pioneer geologists, 
though their age and relationships were in doubt. Thus William Smith, the 
"father of stratigraphy", noted slaty rocks on his map of England and Wales 
as early as 1790, and indicated "Swithland Slates and other argillaceous 
rocks" on his county map of Leicestershire in 1821. This showed the rough 
outline of Chamwood Forest, but Smith made no comment on it in his 
writings. His disciple John Farey was a mineral surveyor who strayed over 
the county boundary into Leicestershire in his classic General Review of the 
Agriculture and Minerals of Derbyshire in 18n. In this he outlined Smith's 
scheme of succession of strata and applied it in the Derbyshire area in what 
was effectively the first regional geological memoir. In it Farey listed most 
of the summits of hills in Chamwood Forest as "coarse slate or syenite", 

. but he believed that "Chamwood Forest .... was a huge nodular concretion 
in the red earth or gypsiferous marl, underlying the Iias clay". In thus 
regarding the Chamwood Forest rocks as a "nodule" in the Trias he appears 
to have been following the Wemerian system of classifying rocks into 
Primary, Transition, Secondary and Tertiary divisions, and so he found it 
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difficult to understand how Primary rocks could occur in such intimate 
association with the higher Secondary rocks. Farey also wrongly regarded 
the slates as being without stratification. 

Whatever its shortcomings, this account of Farey's was probably the 
first of any British area now known to be Precambrian. Both Smith and 
Farey, and many subsequent writers, included the granite mass of Mount
sorrel as part of Chamwood Forest, though it has little petrographic affinity 
and is now known to be of Late Silurian age about 405 millions years old, 
(Miller & Podmore, 1961). Mountsorrel will not be considered in detail 
in this paper. 

G. B. Greenough, politician, geographer and one of the founders and 
first President of the Geological Society of London in 1807, up-dated 
Smith's map in 1819 though at a smaller scale. On it he showed Charnwood 
Forest as "porphyry and clay slate", the first recognition of the presence of 
porphyritic rocks. 

Six years later, W. D. Conybeare and W. Phillips (1822) (an unlikely 
pair of pioneer geologists since Conybeare was Dean of Llandaff and Phillips 
was a printer and bookseller) produced the first textbook of British Strati
graphy in which they gave the first section across Charnwood Forest. It was 
shown as a mass of unstratified rock against which the Triassic rock ter
minated abruptly. Their book was volume one, going as far back as the 
Old Red Sandstone only, so if volume 2 for the older rocks had ever appeared 
it might have dealt with Chamwood in more detail. 

Within a year or so, Phillips had revised this view and, with the 
assistance of Luck Kent (1824), produced a map discriminating between 
slate, greywacke, porphyry, syenite and Mountsorrel granite, and noting 
that the Triassic New Red Sandstone overlapped into the hollows in the 
Forest. They noted the dip of the stratified slates: "If these layers be taken 
as the order of deposit, and therefore regular stratification, they tend to 
show it having taken place in a mantle-shaped form". This, with their 
observations of the consistent NW-SE strike, and their distinction of bedding 
from cleavage, shows that the basic structure of Charnwood Forest was 
recognized as early as 1824, only 13 years after Farey's work, and it also 
shows that the fundamental distinction of bedding and cleavage in "Primary" 
rocks was by then clearly established. However, this did not preclude 
confusion with much younger fold structures in the adjacent coalfield I 

The nature of the Charnwood Rocks very soon attracted Adam 
Sedgwick, the first professor of geology in the University of Cambridge, 
whose studies in the slates of North Wales founded the Cambrian system. 
Unfortunately, Sedgwick wrote little on Chamwood (1834) and it was his 
friend, J. B. Jukes, of the Geological Survey (in Potter's "History and 
Antiquities of Charnwood Forest", 1842) who confirmed much of the above, 
added that the folding was earlier than the New Red Sandstone (Trias) 
though he still confused it with the post-Carboniferous folding seen in the 
Carboniferous inliers of Breedon-on-the-Hill. However, Sedgwick (1834) 
did present a comparison of the Charnian slates with those associated with 
Borrowdale Volcanic Series of the Lake District (Ordovician) and of the 
Charnwood syenites with the intrusives of the Lake District. 
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Anonymous writings in White's Gazetteer (1846 and 1862), subsequent
ly attributed to the Rev. W. H. Coleman by Watts (1947), compared the 
Chamwood rocks with other ancient rocks in Britain. "The Slate Rocks of 
Chamwood are amongst the oldest in the British Isles ... exceed in antiquity 
the Longrnynd and Llanberis . . . the only possible older rocks are the 
Gneissic Series about Cape Wrath in the North of Scotland". Coleman also 
opined that the porphyries were clay-slate heated to melting point and 
crystallized on cooling, but that they must have flowed to some extent and 
enclosed fragments of less fusible rocks. This statement indicates that certain 
peculiar gradational and xenolithic textures known in the porphyroids had 
already been noticed but could not be explained; they are still problematical 
today. Coleman also deduced that since there were no Devonian rocks 
present, Chamwood Forest must have stood above sea-level then. 

The Geological Survey officers moved into the area in the late eighteen
fifties though at first they only mapped the geology on a I inch: 1 mile 
scale. Later their surveyor, Edward Hull (1860) added to the detail, though 
he still did not establish a stratigraphic succession within the Charnian. This 
was an era of petrographic investigation and the Surveyors noted that 
Chamwood was a miniature range partly made of lavas poured out on the 
bed of the ocean. They described every grade of alteration from common 
unaltered slate to "rocks which in hand specimen seem to be igneous but 
on a large scale show traces of stratification, showing them to be sedimentary 
... and thus pass into so-called igneous rocks of deep-seated kinds" .... "In 
Chamwood Forest it would be easy to arrange a suite of specimens showing 
a perfect passage from stratified to igneous rocks". This was at the time 
of the classic experiments of melting and cooling rocks at different rates and 
of Sorby's application of the microscope to observe the results. 

H. B. Holl (1865) who trained as a geologist under Sir Henry De La 
Beebe and who mapped in Pennsylvania before taking a medical degree 
and serving in the Crimean War, retired to Malvern to study the ancient 
rocks there and elsewhere. He first established the Precambrian status of the 
Chamwood rocks by comparing them with the Malvems, Donegal and the 
St. Lawrence area of Canada. About this time James Plant (1865), one of 
a succession of geological Curators of Leicester City Museum, drew attention 
to the NW-SE strike of Chamwood being the same as that in the NW 
Highlands, though this is now known to be fortuitous. Plant also commented 
on the variety of rocks in Chamwood in contrast with the monotony of the 
Longrnynd rocks in Shropshire. 

A number of workers filled in details during the 1860s, and 1870s, 
e.g. Baden-Powell (1868), Mott (1868) and Maw (1868) who gave the first 
correct interpretation of the relationship of the unconformable Trias to the 
valleys eroded in the Charnian surface. W. J. Harrison (1877), Curator of 
Leicester City Museum and a shrewd observer of glacial lake deposits and 
of the Mountsorrel granodiorite, summarized all previous work and gave a 
very useful description of many exposures, but he added little that was new 
in concept and so cannot be said to have advanced knowledge greatly. 

A series of papers by Hill and Bonney, spread over the period from 
1877 to 1891, attempted to give a full description of the petrography and 
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to deduce the origin of the Chamian rocks. Both were local men, Hill being 
born in Leicester and Bonney in Uppingham; both became tutors at St. 
John's College, Cambridge, where Bonney assisted the ageing Sedgwick, 
and subsequently taught Watts. Hill later entered the church while Bonney 
became professor at University College, London. They mapped in detail 
at a time when the Geological Survey were still using the I inch: 1 mile 
scale, but their final map was crudely presented and difficult to interpret. 
Even so their work was the foundation of all subsequent research in spite of 
mistakes, such as regarding some of the felsites and porphyries as elastic. 
(This was, however, in the very early days of microscopic petrography 
and perhaps may be excused). They deduced that the Chamian rocks in
cluded lava-streams, bomb-deposits (including some bombs which had fallen 
into flowing lava), dust tuffs, and volcanic breccias. Stratigraphically they 
laid the basis for the subsequent three-series division of the sequence by 
Watts. 

The work of Hill and Bonney stimulated much local investigation and 
many notes by Horace Brown and Montagu Browne, another Curator, appear 
in the Transactions of the Leicester Literary and Philosophical Sodety 
during the eighteen-eighties and nineties. 

The Geological Survey returned to the area for the primary 6 inches to 
1 mile survey about the tum of the century, but the surveyor, C. Fox
Strangways, to a large extent relied on the mapping of that eminent geologist 
W.W. Watts. For a time Watts was petrographer to the Geological Survey, 
and after a spell as assistant to Professor Lapworth at Birmingham he 
became Professor at Imperial College, where he was for many years leader 
of his profession. While at Birmingham he was a very active University 
extramural course teacher all over the Midlands. During his period with 
the Geological Survey he mapped in Chamwood and the results were in
corporated in the Loughborough and Atherstone I inch: I mile sheets 
(nos. 141 and 155) and in Fox-Strangways' descriptive Memoirs. Watts 
divided the Chamian sequence into three divisions and several subdivisions: 

( Swithland Slate 
Brand Series: ~ Brand Grits 

l Hangingstones Conglomerate 

(Woodhouse Beds (Slates) 
. J Slate Agglomerate 

Maplewell Series: , B B d (SI t ) 
1 eacon e s a es 
lFelsitic Agglomerate 

Blackbrook Series: Blackbrook Beds (Slates) 

In addition he noted that the porphyries (for which he used the term 
porphyroid) were partly extrusive lava flows from one or more volcanic 
vents and partly intrusions of indeterminate form. He deduced that volcanoes 
in north-west Chamwood had contributed "bombs" to the "bomb-rock" 
agglomerate and that this was of equivalent age to the Beacon Beds. Since 
pebbles eroded from the porphyroids were to be found in the Hangingstones 
Conglomerate of the Brand Series, it established that the porphyroids were 
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largely contemporary with the Maplewell Series. By contrast, the large 
coarse-grained intrusive masses of Markfield and Groby, later described 
under the name "markfieldite" as a variety of diorite by Hatch in his 
petrography text-book, were thought by Watts (1947) to post-date the 
Swithland Slates. 

Although markfieldite is now known to be diorite, Watts and most 
of his contemporaries consistently ref erred to them as syenites. The intense 
alteration of the feldspars made them difficult to determine in microscopic 
section, and it was not until 1952 that Snowball (Keeper of Geology at 
Leicester Museum) again drew attention to the dioritic composition of these 
rocks. 

Watts wrote a number of short accounts of his mapping around 1900 
to 1910, particularly in the Geologists Association's "Geology in the Field" 
volume, but his full version did not appear in print until just after his death 
in 1947. It still remains the standard work on Chamwood, and is a classic 
in its own right. Apart from a detailed description of the Forest it contains 
a much more comprehensive review of previous geological investigation 
than is possible in the limited space available herein. By present day 
standards, some of Watts' findings need re-interpretation, and his petro
graphic nomenclature is in need of revision. A few points on his maps were 
challenged by the Leicester Literary and Philosophical Society members 
between the World Wars, notably F. W. Bennett, E. E. Lowe, H. H. Gregory 
and F. Jones (1928). Brought together through the Leicester Literary and 
Philosophical Society, these four collaborators were a curious mixture; 
Bennett was a medical man but a distinguished amateur geologist as well 
and benefactor of the infant University College of Leicester, where the Chair 
of Geology and one of the buildings bear his name; Lowe was Director of 
Leicester City Museum and Gregory the Curator of geology therein, while 
Jones was a lecturer in the University of London. They noted that some 
distinctive rock types, such as the Felsitic Agglomerate, were found to be 
repeated in some sections and not in others. We should appreciate today 
that it is a normal phenomenon for repetitions of the same type of volcanic 
activity but 40 years ago it led to a stratigraphic controversy I Bennett 
published a number of sketch maps and short descriptions of various 
parts of Chamwood Forest while Lowe was more concerned with Mount
sorrel. Jones carried out detailed structural work at a time when this aspect 
of geological science was little known. Gregory provided a brief but useful 
review for the British Association's "Scientific Survey" in 1933. 

The work of Watts and Bennett et al. made it clear that Chamwood is 
a complex inlier of mildly metamorphosed volcanics and sediments sur
rounded and partly covered by Triassic rocks. Its Precambrian age was still 
disputed slightly until the discovery of Chamwood-type igneous rocks at 
Nuneaton, 15 miles (24 km) away, clearly covered unconformably by Lower 
Cambrian quartzites (Wills & Shotton 1934). Even then there was doubt 
as to where in the Precambrian the Charnian rocks should be placed. Were 
they older or younger Precambrian? The usual key of comparison of fossils 
could not be used and radio-active dating was still in its infancy and 
inapplicable. It was not until 10 years after Watts' death that frond- and 
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disc-like fossils were found by Roger Mason (a Leicester schoolboy, now 
Lecturer in Geology at University College, London) in 1957 and named 
Charnia masoni and Charniodisctts concentrictts by the writer (Ford 1958; 
1968). These clearly correspond with what has since become known as the 
Ediacaran fauna, well-known in South Australia through the work of 
Glaessner (1962, 1966) and his colleagues in the University of Adelaide. 
The Charnwood fossils place the Charnian firmly in very late Precambrian 
times when metazoan animal fossils evolved. About half of Precambrian 
time, from 2000 m.y. to 570 m.y. is characterized by microscopic algal 
fossils only and is known as Proterozoic (or Proterophytic, which is more 
logical if only plant fossils are present). This age assignment to late Pro
terozoic time has been supported to some extent by Meneisy and Miller's 
(1963) radio-metric dating in the Geophysical Laboratories of the University 
of Cambridge of a porphyroid at Bardon Hill as 684 ± 29 million years and 
of a diorite at Markfield at 547 ± 24 m.y. They found that most Charnwood 
rocks show evidence of re-heating and argon loss, particularly as a result 
of the intrusion nearby of the late Silurian Mountsorrel granodiorite, so 
these are both regarded as minimum dates; on stratigraphical grounds the 
Charnian should be at least 600 m.y. old. 

With the age of the Charnwood rocks reasonably well established, atten
tion has turned to placing them in a plate tectonic setting or in an associated 
sedimentary and volcanic environment. J. H. Taylor, late Professor of 
Geology at King's College, London, regarded (1958) the later Charnian 
rocks, the Brand Series, as of post-orogenic molasse type, that is, the 
erosional products from denudation of a nearby mountain range, but Baker 
(1971), in his general review of the Proterozoic history of southern England, 
thought that the Charnian rocks were more reminiscent of a mobile belt 
owing to the amount of volcanic material. He also regarded the diorite 
intrusions as post-orogenic, so that he tentatively re-assigned the Charnian 
to a much earlier age in the Middle Proterozoic, without considering the 
palaeontological implications and disregarding the radio-metric dates as 
being too low. Baker thus placed the Charnian as older than the Uriconian 
volcanics of Shropshire, but Wright (1969) correlated these with the 
Charnian, and this view seems much more reasonable in view of the 
palaeontological and radio-metric evidence of a late Proterozoic age. A 
corollary of the difference in the Wright (1969) and Baker (1971) inter
pretations of the nature of the Charnian sequence is that Wright correlates 
the Charnian at least in part with the Caldecote Volcanic Series at Nuneaton 
whilst Baker considers the latter to be considerably younger. Wright's view 
is thus much closer to that of Taylor, and is consistent with palaeontological 
and radio-metric dating evidence, and thus the Charnian rocks can be 
regarded as a volcanic-sedimentary association formed as part of a fold-belt 
close to a plate-margiri which could have been part of the Proto-Atlantic 
rift in late Precambrian times. 

The wider extent of Charnian rocks in the sub-surface outside the area 
of Charnwood remains a problem. Rocks "of Charnian type" have been 
encountered in a number of boreholes sunk in the search for oil in the 
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English Midlands and recorded by their Chief Geologist, now Sir Peter 
Kent (1967) but direct correlation has so far proved impossible. 

Regarding structural detail, Evans (1963) has shown that the NW-SE 
trend of the cleavage is not consistent over the whole area, and that it is 
not quite coincident with the fold axis, as claimed by Watts and Bennett 
et al. Further work on the structural evolution of Charnwood is obviously 
needed. 

In the present state of knowledge the rocks of Charnwood Forest are 
thought to consist of some 10000 feet (3000m) of bedded pyroclastics 
and sediments derived from them, at least some of them deposited sub
aerially, whilst others show submarine slump structures. These have inter
bedded lava flows and are intruded by contemporary porphyries and later 
diorites. The area was folded and subjected to pressure inducing cleavage 
in post-Charnian times before the start of Cambrian sedimentation, probably 
with more than one phase of movement and pressure. Primitive fossils 
and minimum radio-metric dates suggest a Late Proterozoic age. Much 
detailed work on the mode of eruption of the volcanics and on the sedi
mentation processes still remains to be done. The petrogenesis of the intrusive 
rocks is far from being understood, and correlation with other British 
Precambrian areas is still in some doubt. 

There is little doubt that as geological science advances the story of the 
Ancient Rocks of Charnwood Forest will become even more clear, and the 
generations of geological students who visit the area will learn even more 
from our rocks-provided the No hammering rule is obeyed and some rocks 
are left for inspection. 
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THE CI-IANGING LICHEN FLORA 
OF LEICESTERSHIRE* 

by 

D. L. HAWKSWORTH, Ph.D., F.L.S.** 

In August 1901, at a meeting of the British Association held in Leicester, 
A. R. Horwood (b. 1879 d. 1937), primarily as a result of his studies 
of Leicestershire cryptogams, stated that " ... as a result of the extension 
of mining and other industries and tho advance of civilization, the 
systematic botanist has to face the gradual extinction of all lichens, and, 
sooner or later, that of most hepatics and mosses" (Horwood, 1907a). The 
situation is, however, now known to be more complex than Horwood indi
cated. In the introduction to his monumental work The British Isles and 
their Vegetation Sir A. G. Tansley (1939) remarked that" .•• natural and 
semi-natural vegetation is constantly changing, that certain uniformities in 
the direction, methods, and causes of change can be detected, and that 
positions of relative equilibrium are reached in which the conditions and 
composition of the vegetation remain approximately constant for a longer 
or shorter time". 

Tansley was primarily concerned with vascular plants but was also 
aware of changes taking place in lichen communities in urban areas (see 
Horwood, 1907a) and this basic ecological concept of dynamic plant com
munities adjusting to changing environmental factors is equally applicable 
to lichens and bryophytes. 

From detailed studies on plant remains and pollen preserved in peat 
deposits and lake sediments it is now clear that following the retreat of 
the last ice-sheets in Britain the country became almost entirely covered 
by deciduous forests in the Atlantic period of the climatic optimum (Pollen 
Zone VIIA) which lasted from about 5500 BC until about 3000 BC (see 
Godwin, 1956; Pennington, 1969; Walker and West, 1970). As a result of 
studies on bryophyte remains a picture of at least some of our Late-Glacial 
and immediately Post-Glacial bryophyte flora is also beginning to emerge 
(see Dickson, 1973). In contrast, the information on the lichen flora of 
Britain in the Late-Glacial period and subsequent millenia which has been 
derived from studies of sub-fossil remains is almost non-existent. Some 
indeterminable lichen-like remains have been found in Late-Glacial deposits 
in the English Lake District which have a radio-carbon date of 12,380 BC± 

• Text of the First Sowter Memorial Lecture presented to the Natural History 
Section of the Leicester Literary and Philosophical Society on 14th November 
1973 under the title ''Where have all the lichens gone?". 

••Commonwealth Mycological Institute, Ferry Lane, Kew, Surrey TW9 3AF. 
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230 t'Pennington, 1970) and there are a few reports of lichens from Post
Glacial deposits (e.g. Richardson and Green, 1965; Romans et al., 1966). 
The main reason why lichens are not normally encountered in an identifiable 
condition in subfossil deposits is certainly their tendency to die very rapidly 
on branches and trunks of trees which fall to the ground in wet situations 
where peat deposition and sedimentation is taking place. 

Some concept of the lichen vegetation of at least the deciduous forests 
of the Atlantic period is, however, prerequisite to a consideration of changes 
which have taken place in the British corticolous lichen flora since Neolithic 
man first started to have an impact on these forests. In the last few years, 
primarily as a result of the studies of Dr. F. Rose, it has become clear that 
there is a strong element in the British lichen flora which is associated with 
deciduous woodlands which have had a continuity of mature trees over a 
period of many centuries (Hawksworth et al., 1974; Rose, 1974). It is 
reasonable to suppose that most of these 'old forest' species were widespread 
in the Atlantic forests and that their present distribution in Britain reflects 
the pattern of woodland clearance, management and other man-made changes 
since that time. Deciduous forests in lowland Britain were most probably 
characterized by Lobarion communities on their trunks and Usneion on their 
better-lit upper branches. Xantlzorion communities would undoubtedly have 
occurred on branches of trees used as bird-perching areas and around sites 
frequented by larger mammals and man. The number of corticolous lichen 
species present may well have been at least 150-200 species per square km. 

In areas of lowland England where air pollution has not yet become an 
important factor a drastic reduction in the number of sites of some of the 
old forest species has taken place even over the last two centuries. Pannaria 
rubiginosa, Lobaria scrobiculata and L. pulmonaria, for example, have 
declined by at least 86%, 63% and 45%, respectively, during this period 
(Hawksworth et al., 1974). Rose (1974) has devised an 'Index of Ecological 
Continuity' (IEC) which provides a numerical estimate of the degree of 
modification a woodland has undergone based on the 'old forest' lichen 
species present. 

Changes in the British lichen flora as a whole due to woodland clearance, 
air pollution, agriculture and other factors have been the subject of two 
recent papers (Hawksworth et al., 1973, 1974). In this paper, therefore, I 
propose to consider only the Midland counties of England, particularly 
Leicestershire where the late F. A. Sowter (b. 1899 d. 1972) carried out his 
most important lichenological investigations (see Hawksworth, 1973a), and 
attempt to summarize the major changes in the lichen flora and vegetation 
which have taken place. 

The impact of man on the lichen vegetation of the Midland counties has 
clearly been enormous but in the case of most of these the changes are not 
well documented because of the few early lichen records from them. Of the 
Midland counties Leicestershire has been the most thoroughly investigated 
over a long period of time. Major contributions to our knowledge of lichens 
in this county have been made, for example, by J. Petiver (1695), R. Pulteney 
(MSS*, 1756; Nichols, 1795), the Rev. G. Crabb~ (Nichols, 1795), the 
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Rev. A. Bloxam and the Rev. C. Babington (Potter, 1842; White, 1863; 
Bloxam, MS**), the Rev. H.P. Reader (Mott et a!., 1886), A. R. Horwood 
(1904, 1907a-c, 1909), F. A. Sowter (1950) and A. E. Wade. Leicestershire 
lichens have also been the subject of five more recent publications (Hawks
worth and Walpole 1966; Hawksworth and Sowter, 1969; Sowter and 
Hawksworth, 1970; Hawksworth, 197m; Sowter, 1972). A survey of the 
literature and herbarium records available to me together with field work I 
have undertaken in the county in 1964-72, indicates that some 329 species 
have been reliably reported from Leicestershire of which only about 175 have 
been seen in the county since 1960-a decline of 47%. 

In Table 1 the numbers of lichen species recorded from various counties 
and other areas in England are compared with those seen in them in recent 
years. To what extent the percentage declines in the number of species 
recorded provide a reliable indication of the changing richness of the flora 
depends on two main factors: (a) the amount of field work carried out in 
them before the end of the nineteenth century, and (b) the extent of field 
work carried out in them in recent years. It should also be borne in mind 
that lichenologists of the nineteen-seventies are able to recognize many 
small sterile crustose lichens readily in the field which all but the most astute 
lichenologists of last century tended to pass by. In contrast, the majority 
of species not refound in these areas are of readily recognizable species 
unlikely to have been overlooked had they still been present. The percentage 
declines indicated in Table l are certainly underestimates for these reasons. 

•ruchard Pulteney (b. 1730 d. 1801) was at one time an apothecary at Leicester. 
In addition to his published works including lichen records from Leicestershire he 
also left some unpublished manuscripts two of which include some lichen records 
from the counry: Catalogus Stirpium circa Lactodorum Nascentium (1747, presented 
to Leicester City Museum, LSR, by O>leman and Bloxam in 1861) and A Cata
logue of Plants spontaneously growing about Loughborough and the adjacent 
Villages (c. 1747, in the library of the British Museum (Natural History), London, 
BM): Horwood (1907a) refers to "Pulteney (1746)" but this appears to be an 
error for Pulteney (1756). No localized collections of Pulteney's are known; there 
are a few unlocalized specimens preserved in a bound volume in BM (fide Kent, 
1957) but these could well have come from Dorset where he also worked. 
••moxam 'MS' refers to an undated unpublished manuscript preserved in BM, 
entitled Leicestershire Cellular Cryptogamia. The Rev. Andrew Bloxam (b. 1801 
d. 1878) was the rector at Twycross from 1839-71 (Rev. J. A. MacDonogh, in litt.). 
The nomenclature of this MS follows Fries (1831) and the paper of Leighton 
(1854) is indicated to have been in preparation when it was written; some records 
from Chamwood Forest additional to those in Potter (1842) are included suggesting 
it was written after 1842. Amongst Bloxam's correspondence in BM is a letter to 
him from the Rev. W. A. Leighton (b. 1805 d. 1889) dated 8th March 1854 in 
which Leighton asks "When will your flora be out?" suggesting it was nearing 
completion by 1854. The MS now in BM, however, may have been largely written 
or rewritten D"/ the Rev. Churchill Babington (b. 1808 d. 1895) to judge from its 
style and the initials "C.B." under a note at the head of the heading "Lichenes" 
in the same handwriting as the text; the MS has apparently also been annotated 
by Leighton at an uncertain date. Some of Blaxam's lichen material is now in BM 
and LSR but from an obituary in the Rugby ObsertJer of 16th February 1878 
it is evident that some specimens were given away. Some material was formerly 
in Calke Abbey, Derbyshire (Kent, 1957) but this seems to have been lost (Hawks
worth, 1969) as do his -manuscripts dated 1833 and 1835, including Derbyshire 
cryptogam records, referred to by Linton (1903). For further biographical in
formation on Bloxam see Mott et al. (1886) and Horwood and Gainsborough (1933). 
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The relatively high value for the percentage decline in the number of species 
recorded for Leicestershire as compared with the other Midland counties 
treated in this Table is to a large extent a reflection of the field work carried 
out in the county by Bloxam last century. 

The most vulnerable element in our lichen flora is that of the 'old 
forest' species and the drastic declines some of these have undergone in 
areas of England not affected by air pollution to any significant extent have 
already been referred to (p. 33). A few remnants of ancient forests still occur 
in the Midland counties in, for example, Bradgate Park, Donington Park, 
Chatsworth Park, Gopsall Park, Lyme Park and Sherwood Forest. Very 
ancient trees are also encountered in Leicestershire in some other sites as in 
Croxton Park, near Carlton Curlieu and Stanford Park. Most of the ancient 
woodlands in Derbyshire were probably felled at a very early date to provide 
fuel for smelting metal ores (see Ford and Rieuwerts, 1968) and in 1891 
Valentine (1891) was able to write "There is little or nothing left now of 
Sherwood Forest, .•. the land has been cleared of the beautiful old trees 
that once bordered the road from Mansfield to Nottingham .. ". In the 
case of Leicestershire some of the ancient trees of Bradgate Park were un
doubtedly lost when Cropston Reservoir was constructed in about 1870. 
Most of the ancient trees of Gopsall Park itself were felled in the first decade 
or so of the present century and others were removed in the early nineteen
forties (R. Spencer, in litt.). 

Sowter was very concerned about the effects that the clearance of 
woodland was having on the Leicestershire flora (Sowter, 1950, 1960) as 
,vas Horwood (1907a, 1909, 1910) before him. The largest numbers of 
corticolous species encountered in the Midland counties today are usually 
in ancient parkland sites but such localities rarely have more than about 
40 corticolous species and frequently many fewer. This is in marked contrast 
to the numbers of such species which still occur in some areas adjacent to 
the Midland counties such as Brampton Bryan Park and Moccas Park in 
Herefordshire with 101 and 96 corticolous species, respectively (see Hawks
worth et al., 1973). 

From the studies of Bloxam in particular it is evident that ancient 
parklands in the Midlands formerly had very much richer lichen floras. 
Sowter and Hawksworth (1970) noted that of the 106 corticolous species 
recorded from Gopsall Park by Bloxam only twelve were to be found in the 
area in 1968-69, a decline of some 89%, Some indication of the contribution 
of different factors to declines of this order may be obtained from a con
sideration of the other sites included in Table 2. St. Leonard's Forest, 
Sussex, has undergone extensive changes in woodland management and most 
of the 'old forest' species once known there have been lost; air pollution is 
minimal in this area, however, and 84 corticolous species have been found 
there recently by Dr. F. Rose (Hawksworth et al., 1974). In the case of the 
New Forest there has been little change in forestry practice and relatively 
little modification has taken place in its lichen flora at least over the last 
century or so (Rose and James, 1974). Epping Forest, like the New Forest, 
has not been subject to extensive changing management practices, but is 
affected by air pollution from the London conurbation which is certainly 



mE CHANGING LICHEN FLORA OF LEICESTERSHIRE 37 

the reason for the 76% decline which has occurred here (Hawksworth et al., 
1973). The parish of Mendlesham, Suffolk, had a relatively rich flora when 
studied by Mayfield (1917) who attributed this in part to "The remoteness 
from the smoke of towns, •.. "; the decline here has been related to increases 

TABLE 2. The numbers of corticolous and lignicolous lichen spedes reUably 
recorded from selected sites in England compared with the 
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in air pollution drifting over from the London area (Coppins and Lambley, 
1974). The Ilsham area of Torquay, although partly urbanized, is only about 
1¼ miles from the centre of Torquay but mean winter sulphur dioxide levels 
are very low here, below c. 28 µg/m3 (Hawksworth and Skinner, 1974). 

From these observations it is evident that woodland clearance and 
disturbance alone have relatively little effect on the total number of species 
present (as long as mature trees have been allowed to develop) although these 
factors eliminate the 'old forest' species. In contrast, in sites where the 
woodlands have not undergone changes in management practices but which 
are in areas subjected to increasing pollution of the air by sulphur dioxide, 
drastic reductions in the number of corticolous species present have taken 
place. 

This overiding effect of air pollution makes it difficult to assess the 
contribution that woodland disturbance has made to the decline of the 'old 
forest' species in the Midland counties. This element is now almost extinct 
in the Midlands; one 'old forest' species (Lecidea cinnabarina) still occurs 
in one site in Derbyshire (Hawksworth, 1974a) but none now apparently 
occur in Leicestershire. The nearest recent localities to Leicestershire for 
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one of the commoner 'old forest' species, Thelotrema lepadinum, are a group 
of old.·trees in a sheltered ravine in the Wyre Forest on the Staffordshire
Worcestershire border (Hawksworth and Rose, r969) and Grafton Park 
Wood in Rockingham Forest, Northamptonshire (coll. F. A. Adams, r96r; 
specimen in BM). From the scattered records available it is clear that this 
element was formerly widespread in ancient forest fragments throughout the 
Midland counties. The loss of the 'old forest' species from Gopsall Park is 
certainly due to a combination of air pollution and the felling of ancient trees 
(see p. 36). From Pulteney's records (Nichols, r795) it is clear that this 
element was formerly well represented in Buddon Wood, Charnwood Forest 
(Table 3), but its corticolous lichen flora had been reduced to five common 
air pollution tolerant species when it was studied by Sowter before it was 
felled either during or between the two World Wars (Sowter, r950). 

TABLE 3. Lichen species reported from Buddon Wood, Leicestershire, 
by R. Pulteney (in Nichols, 1795)1 

Cladonia cf. arbuscula 
tC, comuta2 

C. cocci/era 
tC. deformis2 

C. digitata 
C. fimbriata 
C.furcata 

tC. gracilis 
C.pyxidata 
C. subulata 
C. uncialis 
Collema crispum 

tC. nigrescens2 
Hypogymnia physodes 

!
Lobaria laetevirens 
L. pulmonarial 
L. scrobiculata 
Nephroma cf. laevigatum 
ParmeUa caperata 

I
P. omphalodes 
Peltigera horizontalis 
Sphaerophorus globosus 
Teloschistes flavicans4 

!Species recorded as common in Leicestershire but not specifically stated to occur in 
this wood are excluded. 
2Possibly a misidentification for some other species. 
3First reported from here by Pulteney (1756). 
4Listed by Pulteney as "Lichen vulpinus" (i.e. the non-British Letharia vulpina (L.) 

Hue) but certainly Teloschistes jlavicans rather than EfJernia prunastri as he refers 
to it as the "Gold-wiry lichen" and indicates it as "not common". 

tSpecies now extinct in Leicestershire. 

Hawksworth and Rose (r970) described a o-ro zone scale relating the 
corticolous lichen flora developed on free-standing trees in England and 
Wales to the mean winter sulphur dioxide levels*. This scale has been used 
to trace the decline of the corticolous lichen flora of Epping Forest from 
zone 9 or ro in r784-96 to zones 3 and 4 in r969-70 (Hawksworth et al., 
r973). On this scale Buddon Wood had declined from zone 10 to zone 4 or 
5 by the time it was studied by Sowter. Comparable examples can be drawn 
from other ancient forest fragments in the Midland counties: Lyme Park, 
near Stockport, Cheshire, has declined from zone 10 (Turner and Dillwyn, 
r805) to zone 4 to 5 (Hawksworth, 1974b); Sherwood Forest, Nottingham
shire, from zone 9 or 10 (Deering, r738; Howitt, 1839) to zone 3 to 4 in 
r969-70 Rose et al., 1970; 0. L. Gilbert, in litt.); etc. 

• Zone o-= ?, I=> 170 µg/m3, 2 = c. 150 µg/m3, 3 = c. 125 µg/m3, 4-= c. 70 µg/m3, 
s.,. c. 6o µg/m3, 6 = c. so µg/m3, 7 = c. 40 µg/m3, 8 = c. 3S µg/m3, 9 = <30 µg/m3, 
10 = "pure". 
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Comparable declines have taken place in other Midland sites which 
have not had a continuity of mature trees but have many trees in the areas 
today. Edgbaston Park, Birmingham, had communities of at least zone 9 in 
the late eighteenth century (Crombie, 1883-84) but in 1967 had ones of only 
zone 2-3; the area immediately to the north of Derby had ones of at least 
zone 7 in the late eighteenth century (Pilkington, 1789) but now has ones 
of 2-3; the Burton-upon-Trent area has declined from zones 7-9 (Mosley, 
1863) to 2-3; Padley Wood, Derbyshire, from about zone 9 in c. 1800 
(Hawksworth, 1969) to 4-5; Wamcliffe Lodge, north of Sheffield, from 
about zone 8 in c. 1800 (Hawksworth, 1967) to 2-3 in 1967; the Halifax 
area from zone 10 in 1775 (Watling, 1967) to 2-3 in exposed areas today 
(Earland-Bennett and Seaward, 1974); etc. 

More recent changes are also known to have occurred in many areas of 
the Midlands. Rhodes (1931) noted a decline in the corticolous lichen flora 
at Hartlebury Common, near Stourport, Worcestershire, between 1927 and 
1930; and Laundon (1973a) one between 1954 and 1971 in the Monks Wood 
area of Huntingdonshire. Although there are rather few early records from 
Bradgate Park its flora had clearly deteriorated considerably by the time 
it was studied by Sowter in the 1940s and Hawksworth and Walpole (1966); 
between 1964-65 and 1969 the frequency of Hypogymnia physodes, Par
melia species and Platismatia glauca appears to have decreased here. Hawks
worth and Walpole (1966) indicated that some species were showing 
symptoms of air pollution damage in 1964-65. 

In the late eighteenth and first quarter of the nineteenth century rich 
corticolous lichen floras were undoubtedly widespread throughout Leicester
shire except in the immediate vicinity of urban and industrial areas. 
Bloxam's MS, for example, indicates that Anaptychia ciliaris, Lecidella 
elaeochroma, Parmelia caperata, P. perlata, Physconia p11lvert1lenta, Rama
lina calicaris, R. fraxinea, etc., were then "common" or "very common" in 
the county. Some general deterioration was probably setting in towards the 
end of the nineteenth century. Many species were stated to be "frequent" 
or "common" in The Flora of Leicestershire (Mott et al., 1886) but many 
of these comments may have been copied from Bloxam's MS as from page 
vi of the 1886 Flora it is evident that the Rev. C. Babington placed some 
manuscripts at the disposal of the compilers of this Flora. The Rev. H. P. 
Reader also contributed lichen records to this work but the dates of many 
of his cited collections are somewhat uncertain*. Reader was evidently very 
conscious of the deteriorating lichen flora of Leicestershire as it was he who 
drew this to the attention of Horwood (1907a). 

• The Rev. H. P. Reader, M.A. (b. 1850 d 1929) was stated to be "formerly of 
Leicester" by Mott et al. (1886) and Horwood (1904) indicates that he went to 
reside in another county in 1898. He apparently lived at Holy Cross Priory, 
Leicester at one time (Mott et al., 1886; Horwood, 1907a). Reader's main lichen 
herbarium is now at the University of Bristol (BRIST) but other lichen material 
is in LSR. Few of his dated collections in BRIST and LSR appear to have been 
made before about 1890 and he also collected in the south of the county until 
about 1919. I have not seen the Reader collections in the City Museum and Art 
Gallery, Stoke-on-Trent (STO) but the material there is stated to be mainly from 
Staffordshire (Kent, 1957). 
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Horwood (1909)· accepted records of 270 lichens from Leicestershire 
but considered that 103 of these were then "extinct or possibly extinct". 
As will be evident from Sowter's work (Sowter, 1950) and Table l this 
trend has been continuing since that time. Sowter and Hawksworth (1970), 
for example, noted that of the l 54 corticolous species recorded for the 
county only 58 had then been seen since 1960 (although a few of these have 
been rediscovered since 1970). Rurally situated trees in the central, western 
and north-western parts of the county now mainly support communities of 
zones 3-4 while ones of zone 5 occur in sheltered parts of Charnwood Forest 
and in the east, south-east and north-east of the county and parts of Rutland. 
The richest sites for corticolous lichens in the county are now apparently 
in the extreme south (e.g. Stanford Park, Table 4) which have communities 
approaching zone 6. 

TABLE 4. Corticolous and lignicolous lichen species reported from 
Stanford Park, Leicestershire, by Mr. S. R. D(Jf)ey (Marc!, 

z973) and Dr. F. Rose (April z973)l 

Bacidia incompta U Parmelia acetabulum U 
Buellia alboatra U P. caperata A 
B. canescens J, U P. glabratula A, Fr, J 
B. punctata Fr, J, U P. rtfJoluta Fr 
Calicium salicinum P. saxatilis J, Q 
C. viride U P. subrodecta Fr, J, Q, U 
Caloplaca citrina U P. sulcata A, Fr, J, Q, U 

•Candelariella refiexa U P. tiliacea J 
C. xanthostigma J Parmeliopsis ambigua 
Cetraria chlorophylla Pertllsana albescens var. corallina 
Chaenotheca f erruginea Q P. amara A, Fr 
Cladonia coniocraea P. coccodes A, Fr, J 
C. ochrochlora •P.jlavida J 
Evernia pronastri A, Fr, J, Q P. hymenea 
Haematomma ochroleucum var. porphyrium Fr, J P. pertusa J 
Hypogymnia physodes Fr, Q Phlyctis argena Fr 
Lecanactis abietina U Physcia aclscendens J, U 
Lecanora chlarotera J •P. labrata J 
L. conizaeoides P. tenella J, U 
L. dispersa U •p, tn"bacia U 
L. expallens Fr, J •Physconia enteroxantha J 
Lecidea quernea A, Fr, J P. f arrea U 
L. scalaris Q P. grisea, J, U 
Lecidella elaeochroma J P. pulverolenta U 
Lepraria incana Fr, Q Platismatia glauca 
Ochrolechia turneri Fr, Q Ramalinafarinacea J, U 

•o. yasudae Fr Xanthoria candelaria Fag, Fr 
Opegrapha lichenoides U X. parietina J, U 

lAll species were not seen by both Mr. Davey and Dr. Rose as each studied at least 
some trees the other did not; the records of Physcia tn"bacia and Physconia pul
verolenta require confirmation (voucher specimens of these were not collected 
by Mr. Davey). 

•Species not previously correctly published as occurring in Leicestershire. 
A=Acer campestre, Fag=Fagus sylvatica, Fr=Fraxinus excelsior, J =Juglans, 

Q=Quercus, U=Ulmus, 

The protection afforded to lichens by steep sided ravines in lowland 
England is now well known. This phenomenon was noted in Bradgate Park 
by Hawksworth and Walpole (1966) and is also evident in many other sites 
in the county including The Brand, Woodhouse Eaves, and Croxton Park. 
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The ravine effect is also a characteristic of the lichen vegetation of the 
Derbyshire Dales (Hawksworth, 1969) and the Wyre Forest (Hawksworth 
and Rose, 1969). 

The general decline of the corticolous liclien flora of Leicestershire, 
which appears to be primarily due to the effects of increasing pollution of 
the air by sulphur dioxide, may conveniently be illustrated by reference to 
a few conspicuous species which are unlikely to have been overlooked and 
which are not characteristic 'old forest' species. 

In the genus Usnea, "Lichen floridtts {3. hirttts", termed the "Common 
Rough Lichen", was stated by Pulteney (in Nichols, 1795*) to be "Common 
on trees and on old pales". In Bloxam's time Usnea was said to be "variable 
and barren" in Chamwood Forest (Potter, 1842) and in the county as a 
whole Bloxam (MS) indicated that "various forms occur sterile; the fertile 
plant has been found occasionally on the park palings, Gopsall". It was 
also "common about Burton-upon-Trent" about this time (Mosley, 1863) 
and Mott et al. (1886) state species of this genus to be "frequent". Horwood 
(1909) was able to report the genus for two new sites in the county (Hus
band's Bosworth and King's Norton) on the basis of some of Reader's 
collections but it must have been becoming rare by then or other localities 
would have been indicated. Species of U snea were later discovered by 
Reader and Horwood at Belton (Rutland), Shawell, Tilton and Withcote 
(Sowter, 1950). Sowter, however, was only able to find a single poorly 
developed specimen of U. mbfloridana, at Saddington in 1941 (Sowter, 
1950), and there are no subsequent records from the county. The nearest 
localities for Usnea to Leicestershire today are single trees (usually single 
specimens) at Linwood Warren, Lincolnshire (Seaward, 1963), Lathkill 
Dale, Derbyshire (Hawksworth, 1974a), Monks Wood, Huntingdonshire 
(Laundon, 1973a) and Wicken Fen, Cambridgeshire (Laundon, 1973b). 

The most sensitive species of U mea known to sulphur dioxide appears 
to be U. articulata both on the basis of laboratory experiments (Baddeley 
et al., 1973) and distributional studies (Hawksworth, 1973c.). Although 
never recorded for Leicestershire, this species was present near Burnley, 
Lancashire, in 1675-95 (Hawksworth et al., 1973), in the Halifax area about 
1775 (Watling, 1967), on "old oaks ... in plenty" at Lyme Park (Turner 
and Dillwyn, 1805) and in Whittlebury Forest, Northamptonshire (Morton, 
1712). From its past distribution this species was probably present in 
Leicestershire in the seventeenth or eighteenth centuries but may have been 
lost before Pulteney started to investigate the lichens of Leicestershire in 
the 1740s. 

Anaptychia ciliaris is a further example of a species which has become 
extinct in Leicestershire in recent decades. This species has a marked 
eastern distribution in Britain (James and Rose, 1973) and so was perhaps 
never very frequent in the north and west of Leicestershire. It was, however, 

•rt should perhaps be noted that the list of lichens reported for the Belvoir Castle 
area of Leicestershire by Eller (1841) is abstracted from Nichols (1795) with a 
modernization of the nomenclature from that employed by Crabbe. Eller's work 
should consequently not be taken to indicate species present in this area in about 
1840. 
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formerly present at Gopsall Park where Bloxam (MS) indicated it was 
"common on trees" and in Charnwood Forest (Potter, 1842). This species 
was evidently still fairly frequent in the south and east of the county into the 
early decades of the present century. Horwood (1909) listed several new 
sites for Anaptychia ciliaris including four in the 10 km square 43(SK)/60 
immediately to the east of Leicester (Baggrave Park, Barkby Thorpe, 
Ingarsby and Thurnby). Sowter (1950) indicated that it was ''Not as com
mon as the records suggest'' and it was probably last seen in Leicestershire 
in May 1941 when Sowter discovered it on Samb11cr1s at Debdale Wharf, 
near Foxton (specimen in LSR)*. The decline of this species is indicated 
by the most recent records from particular 10 km squares in the county in 
Fig. 1. The nearest extant station to Leicestershire for this species is an old 
limestone wall in Perry Dale, near Chapel-en-le-Frith, Derbyshire (Hawks
worth, 1974a). 

Parmelia caperata has a similar early history in Leicestershire to that of 
Usnea species. Bloxam (MS) indicated that it was "common on Charnwood 
Forest" and Mott et al. (1886) listed it as "common". It had probably been 
lost from the northern and western parts of the county, including Charnwood 
Forest, by the end of the nineteenth century but was recorded from Scrap
toft and Croft by Horwood (1909). Sowter (1950) reported that it was then 
"Rare in Leicestershire becoming more frequent in Rutland" but found it 
as close to Leicester as Loddington in 1942 (specimen in LSR). It was 
abundant at Newell Wood in Rutland in 1943 (Sowter, 1950; specimen in 
LSR) and still near Ketton in 1945 (Sowter, MS). Mr. J. R. Laundon found 
it at Turnpole Wood, near Pickworth (to the south of Newell Wood) in 
September 1954 (Laundon, in litt.) but this wood was felled in 1959 
(Sowter, 1960) and this species has been lost from this area. Sowter and 
Hawk5'vorth (1970) considered that Parmelia caperata had probably become 
extinct in Leicestershire but in March 1973 it was discovered by Mr. S. R. 
Davey on the base of a single Acer campestre tree in Stanford Park, in the 
extreme south of the county (Fig. 2; Table 4). This species, whose British 
distribution has been mapped by Hawksworth et al. (1973), is now extinct 
in Derbyshire and Nottinghamshire but may perhaps still occur in Nor
thamptonshire although it has not been collected there very recently. The 
nearest known stations for this species to Stanford Park are Monks Wood, 
Huntingdonshire, where it occurs on two trees (Laundon, 1973a) and 
Wicken Fen, Cambridgeshire, where a single plant was present in 1972 
(Laundon, 1973b). 

Evernia pmnastri has not yet declined to the same extent as Parmelia 
caperata, but now appears to be absent from the west and north-west of the 

• There is also an undated record of Sowter's from "Burlington Avenue off Avenue 
Rood, Leicester" on the detailed record cards including information on Sowter's 
own field records from Leicestershire and other data used in the compilation 
of his flora (Sowter, 1950) and which are now preserved in I.SR. The fact that 
it is undated indicates this was a very early record and it is consequently omitted 
from Fig. I; no specimen supporting this record has been traced. "Sowter (MS)" 
in the ten of this paper refers to these cards and Sowter's annotated copy of his 
flora (also preserved in LSR). 
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county (Fig. 3). Mr. A. E. Wade found this species between Lubbesthorpe 
and Braunstone in 1917 (specimen in LSR) and at Aylestone in about 1918 
(Wade, 1919). Its nearest stations to Leicester in 1969, however, were one 
mile south of Smeeton Westerby and in the valley at Loddington Reddish, 
near Tugby. Evernia primastri is still widely distributed in the south and 
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Fig. 3 Evernia prunastri records from Leicestershire and Rutland. 

east of the county and in Rutland. This species has now been lost from the 
Trent Valley area but reappears to the north at Osmaston Park, near Ash
bourne, and becomes more frequent northwards into the Peak District 
National Park (Hawksworth, 1969, 1974b). 

Evernia prunastri, in common with several other species characteristic 
of somewhat basic (eutrophicated) bark (e.g. Ramalina farinacea), is usually 
encountered in Leicestershire today on isolated ancient Fraximts trees which 
are often dead or dying. It has lost its ability to colonize younger trees and 
so assumed a relict status in the county and may be expected to disappear 
as the trees supporting it gradually die and fall to the ground. Sowter (1950) 
was apparently the first British author to point this phenomenon out and 
refers, for example, to a single Fraximts near Kilby with 10 corticolous 
species. A few old Fraximts trees near Langton Hall had 27 species in 1969 
(Hawksworth, 1971) and a single ancient Ulmtts in Stanton Park, Derbyshire, 
supports 28 species (Hawksworth, 1974b). The number of ancient trees in 
Stanford Park is certainly one factor contributing to its present relatively 
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rich lichen flora (fable 4). This phenomenon is now widespread in areas of 
moderate air pollution by sulphur dioxide such as rural parts of much of the 
Midland counties and has also been found to occur at Mendlesham in Suffolk 
(Coppins and Lambley, 1974). Laundon (1973a) considered that some 
species at Monks Wood were relics. In the case of such relict species the 
prevailing sulphur dioxide levels, while too low to kill thalli established 
before these levels rose, prevent their propagules from becoming established 
on newly presented substrates. The mechanisms involved require further 
study but a reduction in the viability of the propagules themselves and the 
increased acidity of the younger substrates tending to inhibit germination 
and(or) establishment may be of paramount importance. 

Air pollution also appears to affect the production of asocarps and 
limit thallus size in many corticolous species (Hawksworth et al., 1973, 
1974). Parmelia saxatilis, for example, was formerly fertile in Charnwood 
Forest (Potter, 1842) but although still widespread in this area today no 
longer bears ascocarps; the nearest fertile station for this species is a 
sheltered portion of the Edale valley in Derbyshire where a single fertile 
specimen was discovered by Dr. 0. L. Gilbert in 1971. Sowter (1950) 
noted that in Leicestershire "The plants themselves often lack the freshness 
and development of similar species in the comparatively smoke-free atmos
phere of the western districts of Great Britain". 

The increased bark acidity due to air pollution by sulphur dioxide does, 
however, provide a substrate which is more favourable to some species 
provided that the levels are not too high. Parmeliopsis ambigua, for example, 
occurs characteristically on the relatively acidic bark of coniferous trees and 
on decorticate wood in relatively unpolluted areas of Britain but becomes 
common on deciduous trees in areas of moderate air pollution (zones 5-6; 
see map in Hawksworth et al., 1973). This species was reported by Bloxam 
from Bardon Hill on a gate (Potter, 1842; Bloxam, MS) and from Gopsall 
Park on palings (specimens in BM and LSR); Horwood does not seem to 
have seen this species in Leicestershire and Reader found it in only one site, 
viz. Scalford (Hawksworth and Sowter, 1969). Sowter (1950) discovered it 
in two new sites in Charnwood Forest and it has subsequently been found 
in a further nine in 1964-72. This species has increased and become common 
in adjacent counties in a similar way (Hawksworth et al., 1973, 1974). A few 
other species which prefer somewhat acidic bark may now be commoner on 
trees in the Midland counties than they were last century although their 
overall distributions have probably not changed very markedly (e.g. Cctraria 
chlorophylla, Hypogymnia physodes, Lecidea scalaris, Platismatia glattca, 
Pseudevernia furfuracea var. ceratea). 

The most tolerant corticolous species to sulphur dioxide known is 
Lecanora conizacoides* which is now the commonest corticolous species in 
parts of Britain with mean winter sulphur dioxide levels in the range 

• This species was partly treated as 'L. conizea' by Sowtcr (1950) and L. coni
zaeoides has also often been confused with the allied L. varia. L. varia still occurs 
in Leicestershire but is mainly in the cast of the county and in Rutland where it 
is most commonly encountered on decorticate wood and palings, 
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50-150 µg/m3 (Hawksworth et al., 1974). The earliest known collection, 
at least in Britain, is one of Bloxam's from "the bottom of a fir in plantation 
Appleby Road", Twycross (specimen in BM) but by the later decades of 
the nineteenth century it was widespread in polluted areas and is now also 
common in parts of Europe (Laundon, 1973c). L. conizaeoides is now known 
from all the 10 km squares in Leicestershire and Rutland and probably 
owes its success to the elimination of species with which it would have to 
compete for substrates in less polluted areas and the relatively non-wettable 
thallus rendering it less susceptible to damage by sulphur dioxide in solution 
(Hawksworth et al., 1973). This species is, nevertheless, absent from the 
most polluted parts of Britain and is not found in the central parts of 
Leicester (Hawksworth and Rose, 1970). Sowter (in Hawksworth and 
Sowter, 1969) noted that " .•. it seems to have decreased in some of the 
suburbs of the city of Leicester during the last two decades". If present 
trends in mean sulphur dioxide levels in Leicester continue (Fig. 4), however, 
some increase in its frequency in the city is to be expected to occur here 
as it has in parts of London (Laundon, 1967). 

The effects of air pollution are not, of course limited to species on 
trees. Lichens on rock, concrete and asbestos-cement, for example, have 
been used in some scales for estimating air pollution levels using lichens 
(e.g. Gilbert, 1970). Lichens on siliceous rocks tend to be the most suscept
ible but little is known of their tolerance limits compared with the infonna
tion now available for corticolous species. Alectoria f11scesens was collected 
from the" .•• highest rocks in Charley Forest" by Petiver in 1692 (Petiver, 
1695 specimen in Herb. Sherard, OXF) and was still present there (Beacon 
Hill) and at Thringstone in 1756 (Pulteney, 1756) and probably later (Pul
teney, 1790). Bloxam (MS) stated that it was " ... common on the forest 
rocks, Bardon, Beacon &c., also on the park palings, Gopsall". Horwood 
(1907a, 1909) considered that it had become extinct in the county but a 
single poorly developed specimen was discovered by Sowter at Benscliffe in 
1942 (Sowter, 1950; specimen in LSR). Careful searches of this area in 
1966-69 failed to refind it and this species is certainly now extinct in the 
county. A. f 11scescens has been reported from 8 sites in Derbyshire, and still 
occurred in two of these in 1967 (Hawksworth, 1969) but had been lost from 
one of these by 1972 (Hawksworth 1974a). A study of the past and present 
distribution of this species indicates that air pollution has been the major 
factor in its decline in the Midland counties (see Hawksworth, 1972). 

Splzaeroplzort1s species may also be susceptible to damage by air pollu
tion and S. globoms has become extinct in Leicestershire (Sowter, 1950; 
Hawksworth and Sowter, 1969) just as it has in Derbyshire (Hawksworth, 
1969). 

As mentioned above, most of the early lichenologists recorded only the 
more conspicuous lichen species and it is probable that some siliceous rock 
crustose species were lost from Leicestershire before they were discovered 
in the county. The more noticeable Mycoblast11s sang11inari11s was reported 
from the Chamwood Forest by Pulteney (in Nichols, 1975) but now appears 
to be extinct in the county although it still occurs in the less polluted upland 
areas of Derbyshire (Hawksworth, 1969, 1974a, b). This species does, 
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however, appear to have been lost from Cromford Moor where Sir J. E. 
Smith gathered it "copiously" in 1792 (Smith and Sowerby, 1794). Some 
interesting siliceous rock crustose species still occur in Leicestershire but 
these are often poorly developed and sterile; examples in this category are 
Haematomma ventomm and Ochrolechia tartarea at Charnwood Lodge 
(Hawksworth, 1971a). 

Species on calcareous rocks are relatively unaffected by moderate levels 
of air pollution and most species present on limestone in the county have 
probably not changed appreciably in their abundance over the last century. 
Sowter (1950) was aware of the lichen interest of churchyards as these often 
contain limestone tombstones in parts of the county where there are no 
natural outcrops of this rock type. Laundon (1967) discovered that in a 
London churchyard Caloplaca heppiana had assumed a relict status, however, 
and had not been able to colonize tombstones erected this century. As in 
the case of relict corticolous species the precise reasons for this are by no 
means clear but air pollution effects are clearly implicated. Preliminary 
observations in Leicester churchyards indicate that this phenomenon is also 
encountered in them. Sowter (1950), in publishing what appear to be the 
earliest observations on lichen growth rates in England since those of Paulson 
(1918), noted that C. heppiana had colonized by 1928 a stone parapet of a 
bridge near Foxton which was rebuilt in 1922 and was growing at a radial 
rate of about 2 mm per annum. Some concrete at Leicester University 
erected in 1963 was found to have been colonized by Candelariclla aurella 
and Lecanora dispersa which gave an 85% cover by 1968 (Hawksworth, 
1969) but no Caloplaca heppiana had become established here by 1973, 
although this species is present on ancient tombstones in a cemetery only 
some 50 yards away. From Gilbert's observations on populations of Parmelia 
saxatilis in an area of increasing air pollution by sulphur dioxide it appears 
that this pollutant does not have much effect on the growth rate of estab
lished thalli (Gilbert, 1971a). 

Leicester is not itself a heavily industrialized to\\11 so the source of the 
sulphur dioxide affecting the lichens in the county merits some consideration. 
A single, fairly small (88 MW) oil- and coal-fired power station is present 
and this, together wit4 some smaller industrial sources and domestic emis
sions, is undoubtedly responsible for the lichen zonation pattern in the city 
mapped by Hawksworth and Rose (1970). These local sources, however, 
do not explain the overall patterns developed in the county today (seep. 40). 
Honvood (1907a, 1909) considered that the Leicestershire coalfield area 
was responsible but this cannot explain such wide-scale effects. In 1945 a 
detailed survey of the air pollution levels in Leicester was published (Dobson, 
1945) and, under the headline "Leicester polluted by smoke from other 
cities", the Leicester Mercury of 13th December 1945 noted that "In 
different directions of wind, smoke and sulphur dioxide were identified as 
coming from London, Birmingham, Lancashire and Staffordshire and the 
West Riding of Yorkshire". Of these sources the major emission source 
of the Birmingham conurbation is certainly the most important but, perhaps 
even more important today is the chain of oil- and coal-fired power stations 
along the Trent Valley which had a generating capacity of some 5,563 MW 
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in 1970 (Central Electricity Generating Board, 1970). Smoke Control orders 
under the Clean Air Acts have led to reductions in the mean sulphur dioxide 
levels in Leicester as in many other Midland towns. The practice of em
ploying very tall chimneys, however, means that air pollutants are being 
dispersed over vast distances so that the general tendency in rural sites as 
opposed to urban areas seems to be one of increasing sulphur dioxide levels. 
The reductions in air pollution levels in Leicester (Fig. 4) are of too small 
an order to have much effect on the lichen vegetation and it is clear that it 
will be some very considerable time before the suburbs of Leicester have 
zone 9 communities on their trees as do those near the centre of Torquay 
where the mean winter sulphur dioxide levels are about 28 µg/ml (Hawks
worth and Skinner, 1974). 

From the above discussions one might perhaps be led to think that 
pollution of the air by sulphur dioxide is the only factor affecting lichens 
in Leicestershire today but this is, of course, not the case although this is 
the factor of paramount importance. Smoke* appears to have little effect 
on lichens (James, 1973) and fluorides are local in their effects and not 
impor:tant in Leicestershire (see Gilbert, 1973). Horwood (1910) enumerated 
12 "main causes" and 28 "minor causes" affecting the occurrence of crypto
gamic plants but all of these are not applicable to the lichens. In addition 
to air pollution Sowter (1950) refers to drainage, road improvements, 
woodland clearance, building, quarrying and open-cast mining as contri
butory factors. In their survey of changes in the British lichen flora as a 
whole, Hawksworth et al. (1974) also discuss the contribution of bark eutro
phication, water pollution, marine pollution, agricultural sprays, man-made 
substrates, heathland management, public pressure, other organisms and 
over collecting. 

The effect of woodland clearance has already been referred to in con
nexion with characteristic 'old forest' species (pp. 33, 36-38). Because many 
corticolous species have assumed a relict status in the county as a result of 
sulphur dioxide pollution the felling of isolated trees supporting these 
populations is also important (p. 44). The lichens on trees are also subject to 
damage by agricultural sprays and roadside trees may be affected by salt 
splashed up by passing cars in the winter months. Exhaust gases from motor 
vehicles alone, however, seem to have relatively little effect (Hawksworth, 
1973b). Lead may affect some species and the spread of the usually saxi
colours Stereocaulon pileatttm into many areas of lowland Britain (including 
the Midland counties) in the last few decades may be related to its pre
ference for lead-rich substrates (James, 1973). 

Woods on light well-drained soils were stated by Sowter (1950) to have 
richer lichen floras than those on more retentive clay soils from his studies 
in Leicestershire. This observation, the reverse of what one might expect 
if many lichens req~ired a particularly humid atmosphere to survive, appears 
to be due to clay toils in the county predominating in areas most affected 

• It should be noted that 'smoke' was used by Horwood (1907a) and Sowter (19~0) 
to cover all air pollutants as it was not certain at that time that sulphur dioxide 
was the component of air pollution responsible for the deterioration of the lichen 
flora and vegetation in polluted areas. 
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by air pollution and vice versa. A few authors have emphasized drought as 
a factor limiting the development of the lichen flora in urban areas but there 
is now overwhelming evidence that this is not so in the case of at least most 
lichen species (Coppins, 1973; LeBlanc and Rao, 1973). 

Drainage was considered by Sowter (1960) to be an important factor 
in the loss of various bog-loving plants from Timberwood Hill and Warren 
Hills (i.e. Chamwood Lodge Nature Reserve) where the characteristic peat
bog lichen lcmadophila ericetorum was found by Reader. At least three 
other Leicestershire lichens (Baeomyces rosem, Gyalecta f oveolaris and 
Thrombittm epigaeum) may owe their extinction in the county at least in 
part to the drainage of heathland areas. Heathland management practices, 
particularly the burning of grouse moors, have probably contributed to the 
present rarity of some species of Cladonia in the Southern Pennines (Hawks
worth et al., 1974), but this does not seem to have been an important factor 
in Chamwood Forest. Trampling was considered by Rhodes (1931) to affect 
the occurrence of the terricolous C. tmdalis but to have less effect on C. cf. 
impexa and Cornicularia acttleata. Although still present in several sites in 
Chamwood Forest, Cladonia undalis is mainly confined to areas which the 
public do not have ready access to. The richest site for terricolous lichens 
characteristic of acidic soils in Leicestershire today is an area of The Brand, 
Woodhouse Eaves, where C. arbuscula (now unknown elsewhere in Leicester
shire and Derbyshire) occurs in an interesting rich community of a type 
evidently once more widespread in the Chamwood Forest area (Hawksworth, 
1971a). 

A number of lichens grow in fast-flowing streams and several of these 
were discovered in Chamwood Forest by Sowter (1950) but some have not 
been refound in recent years (e.g. Dermatocarpon fluviatile, Lecanora 
lacttstris, Vem,caria aqriatilis, V. elaeomelaena, V. laevata). Dermatocarpon 
fluviatile probably became extinct in Bradgate Park in 1965 when a stream 
was cleared (Hawksworth and Walpole, 1966). Water eutrophiation may 
also be a factor limiting the occurrence of some aquatic species but this is 
in need of further study (Hawksworth et al., 1974). Many aquatic lichens 
are still present in the upper reaches of relatively little disturbed streams 
in the Peak District National Park (Hawksworth, 1974a, b). 

Quarrying can also have drastic effects on the lichen vegetation by 
destroying habitats. Sowter (1950, 1960) found that the re-opening of the 
oolitic limestone quarries at Ketton in Rutland had almost completely 
destroyed the lichen habitats there by 1949. Spoil tips from mines provide 
an important lichen habitat in Derbyshire (Hawksworth, 1969) and one old 
lead working on Longstone Moor supports locally abundant Cetraria 
islandica, a species now known elsewhere in lowland Britain only from 
single sites in Lincolnshire and Norfolk (Hawksworth, 1974a). 

Umbilicaria species, as other species on rock, are susceptible to damage 
by climbers (Hawksworth et al., 1974). U. polyphylla is most abundant in 
Leicestershire today at Benscliffe Rocks, where the public are excluded, and 
in Bradgate Park U. pttst11lata predominates on rocks least subject to climb
ing. U. dettsta, which still occurs in Derbyshire (Hawksworth, 1974a), may 
have been lost from Leicestershire partly due to this factor. Umbilicaria 
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species appear to be resistant to moderate levels of air pollution but may 
be largely relic in Derbyshire and Chamwood Forest as few new localities 
have been found for them and young plants are rather rare. U. pustulata 
has been on one outcrop in the Charnwood Lodge Nature Reserve since at 
least 1914, for example, but has not spread further there (Hawksworth, 
197ra). 

At the start of this paper I mentioned the principal of changing plant 
communities adjusting to our changing environmental conditions. Man's 
buildings, in addition to churchyards already referred to (p. 48), provide 
vast areas available for colonization by lichens. At least one species, Lecanora 
dispersa, is to be found on concrete even in extremely polluted environments 
such as central London (Laundon, 1967) and Brooklyn, New York (Brodo, 
1967). Some species formerly very rare in Britain have expanded their 
ranges enormously onto man-made substrates. Lecanora muralis was essen
tially a species of bird-perching stones in upland areas last century but is 
now to be found on concrete, asbestos-cement, brick, tiles, tarmac, paving 
stones, etc., and is much more widespread on these substrates than it is in 
its original habitat (Seaward, 1972b; Hawksworth et al., 1974). This species 
is tolerant of air pollution levels to a remarkable extent and occurs close to 
the centres of most Midland towns. Bloxam (MS) indicated that this species 
was "very common" on Charnwood Forest and evidently later found it 
at Twycross church (Mott et al., 1886); Horwood (1909) listed 9 new sites 
for it and Sowter (1950) noted that it was then "frequent" in the county 
and" ... a common lichen on the granite blocks used to reinforce the banks 
of the canals near locks and bridges". This species is now common through
out the county and its distinctive greyish-green circular patches are a 
characteristic features of roof-tops and paving-stones in Leicester's suburbs. 

Lecidea lucida, now commonly found on slightly shaded brick-work, 
appears to have been unknown to Bloxam despite its vivid emerald-green 
colour and was first recorded for Leicestershire by Coleman (in White, 
1863). The natural habitat for this species is shaded dry recesses of acid 
rocks and it does occur in this habitat in Charnwood Forest. Caloplaca 
teiclzolyta, a usually sterile eastern species, was perhaps overlooked by 
Horwood (1909) and Sowter (1950), but was known to Bloxam from Barkby 
(Bloxam, MS); this species is now not uncommon on tiles and tombstones 
in the south and east of Leicestershire as in south-east England generally 
(Hawksworth et al., 1974). 

Candelariella medians is a further example of a species which has been 
able to extend its range very considerably. This species was reported for 
Leicestershire for the first time by Sowter (1950) on the basis of a single 
collection of Reader's from Ratcliffe-on-the-Wreake but is now frequently 
encountered on calcareous tombstones and other substrates in the county 
(Hawksworth and Sowter, 1969; Hawksworth, r97ra) as it is in Derbyshire 
(Hawksworth, 1969, 1974a) and most of lowland Britain. In contrast, this 
species is known from its natural substrate, hard limestones, in only four 
British localities, the nearest to Leicestershire being in Lathkill Dale, Derby
shire (Hawksworth, 1973d, r974a). 
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The main trend in the lichen flora of Leicestershire over the last two 
centuries has consequently been towards a simplification of the lichen flora. 
Trees dominated by the single species Lecanora conizaeoides are becoming 
predominant and man-made substrates are supporting a lichen flora of their 
own. In contrast, species formerly widespread on rocks and(or) trees have 
been gradually lost from the county or persist in vulnerable relict populations. 
That pollution of the air by sulphur dioxide is the major factor involved may 
be deduced from Table 1. Of the counties well-studied last century*, those 
which are currently least affected by air pollution or include large relatively 
unaffected areas (i.e. Devonshire, Dorset, Hampshire, Kent, Northumberland 
and Sussex) have shown declines of less than 20%, in contrast to well studied 
counties now subject to very considerable air pollution (i.e. Leicestershire 
and Rutland, London and the West Riding of Yorkshire) where declines of 
at least 47-58% have taken place. 

Air pollution does not only affect lichens and in Leicestershire the 
bryophyte flora has been modified in a comparable way to that of its lichen 
flora and handsome species such as Antitrichia et1rtipend11la have been lost 
from Leicestershire and other polluted areas (Sowter, 1941; Rose and 
Wallace, 1974). In contrast, some species tolerant of moderate air pollution 
levels previously unknown or very rare in the Midlands (e.g. Ortlzodontium 
lineare) are now amongst the commonest bryophytes in the region. Relatively 
little is known of the long-term effects of mean sulphur dioxide levels on 
most of our native vascular plants but coniferous trees at least appear to show 
adverse effects at mean annual levels of about 56 µ.g/m3 (see Nash, 1973); 
i.e. at about lichen zones 4-5 of Hawksworth and Rose (1970). 

A declining cryptogamic vegetation also leads to a decline in the other 
organisms which use lichens for camouflage, food and(or) shelter. Gilbert 
(1971b) demonstrated how the diversity of the invertebrate fauna along an 
air pollution gradient decreased with the simplification of the epiphytic 
vegetation. Too few studies have been carried out to be certain just how 
many groups of invertebrates are affected by a declining cryptogamic vege
tation but it is clear that many groups of invertebrates are involved (see 
Gerson, 1973, Hawksworth et al., 1974). In counties such as Leicestershire 
naturalists have to face an increasingly monotonous flora and fauna as it 
becomes adjusted to man-made substrates and man's modifications of other 
environmental factors. This is one of the main conclusions which arises from 
the conference held by the Systematics Association at Leicester University 
in April 1973 to consider changes which have taken place and are occurring 
in our flora and fauna (Hawksworth, 1974d). 

It is only because of the extensive field-work and detailed records 
kept by naturalists, particularly amateurs like Bloxam, Reader and Sowter, 
over the years that information is available on which an assessment of 
changes can be made. Naturalists of today have a duty to continue the 
example set by their predecessors and provide comprehensive accounts 
of the extant flora and fauna of counties and smaller areas such as nature 

• I.e. Omitting Derbyshire, Lincolnshire, Northamptonshire, the Peak District and 
Warwickshire. 
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reserves (see e.g. Steele and Welch, 1973). It is detailed local studies being 
prepared and published now, supported by material preserved in herbaria 
and museums, which will be of the utmost value to the naturalists of future 
generations attempting to assess changes which have taken place in our flora 
and fauna since the present time. 
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THE PLEISTOCENE BEDS EXPOSED AT 
CADEBY, LEICESTERSHIRE 

by 

T. D. DOUGLAS, B. A. 
Department of Geography, Universi:y of Leicester 

A pit operated by Tilcon has been extracting sand and gravel from an 
interfluve separating the Soar and Anker basins near Cadeby (Fig. 1). To 
the east, the headwaters of the Thurlaston Brook have cut through the drift 
to expose Keuper Marl in the valley bottom, and a similar situation obtains 
to the west, where Keuper Marl is exposed by the stream draining south
westwards from Cadeby village. As the working face of the pit has extended 
back into the interfluve, so sections through the drift have been opened, 

Fig. I Western Leicestershire, showing location of Cadeby 
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and an overburden of till has had to be removed before the sands and 
gravels could be worked. The purpose of this paper is to describe these 
sections and to outline briefly their stratigraphical significance in western 
Leicestershire, a rural area which suffers from a paucity of good exposures. 

The ribbon diagram (Fig. 2), illustrates the main elements of the 
succession. The floor of the pit is just below the water table. The lowest 
beds shown are of well-sorted silt and fine sand, and these grade upwards 
into beds of coarser sand with lenses of gravel. The sands are cross
bedded and measurements made on foreset laminae indicate palaeo-cur
rents from a broadly eastern direction (Fig. 3). The beds are essentially 
horizontal, the cross-stratification being frequently picked out by flecks of 

Fig. 3 Rose diagram showing direction of dip of 25 foreset beds in Cadeby sand 

coal paralleling individual laminae. The trend is one of increasing grain 
size through these deposits from a coarse silt at the base to ill-sorted 
gravels near the top. The whole unit is referred to as the Cadeby sand 
and gravel. 

TABLE I Stone Counts 

I. Cadeby 2. Pennine 3. Chalky 
Lithology Gravel Till Till 

(Percentages of total) 

Bunter 52 53 13 
Keuper 33 26 s 
Carboniferous 6 s 0 

Chalk I I 
38 

Flint 7 IS I2 

Jurassic 31 
Others I I 2 
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Stone counts taken on pebbles of more than 1cm. in the gravels are 
presented in Table I. These clasts are typically well-rounded, Bunter 
pebbles being the dominant constituent; however, the Carboniferous, 
Keuper and Jurassic components were also moderately well-rounded, 
except where weathering has tended to break up individual clasts into 
more angular fragments. 

Although some structures indicate a more complex relationship, and 
are discussed below, the till rests on a·fairly horizontal plane representing 
the surface of fluvioglacial aggradation. The contact between the Cadeby 
sands and gravels and the overlying till is a clean one, it being possible 
to prise the clay from the upper surface of the gravels quite readily. 

There are two types of till* in the pit. The lower of the two, and 
generally the more continuous, has an erratic suite detailed in Table 1, and 
a red-brown clayey matrix. Following Deeley (1886), this has been called a 
Pennine till. It will be noted that the stone count is markedly similar to the 
subjacent Cadeby gravels. Some of the erratics contained within the till are 
fairly large, one . boulder of sandstone measuring Im. across. The stone 
count does not reflect adequately the coal fraction, which has been excluded 
due to its highly friable nature; it does however form a significant con
stituent. The Pennine till is rarely more than 3m. thick, and its uppermost 
layers are often disturbed by post-depositional freeze-thaw processes, which 
have not only turned the pebbles into a vertical position, but also may be 
responsible for the appearance of balls of sandy material at regular intervals 
just below the ground surface (Fig. 2). The precise mechanism responsible 
for these sand balls is not clear, but some sort of periglacial activity is clearly 
suggested. They do not seem to occur so readily where chalky till outcrops 
at the surface. 

The Chalky till which caps the higher ground of the interfluve, and is 
only exposed in one face of the pit, is distinguished from the Pennine till 
in terms of matrix colour and erratic content (Table 1). When moist, the 
matrix gives a grey-brown hue, characteristically Munsell code 5Y 3/1. At 
"x" (Fig. 2), on the west face of the pit, the Chalky and Pennine tills are 
interdigitated, with bands of chalk-rich till as thick as 10cm. penetrating 
reddish Pennine till beneath. This complex and intricate zone is common
place, but the overall trend is certainly one of Pennine till followed by 
Chalky till. Apart from this banding, the tills are generally structureless 
and do not show bedding planes. 

From an examination of the matrices of the two till types, it is clear 
that they, like their associated erratic suites, have been derived from rather 
different sources. Although extensive mineralogical and chemical studies have 
not as yet been conducted on the material from Cadeby, it seems reasonable 
to suggest that the predominantly reddish colouring of the Pennine till matrix 
owes much to a high content of reconstituted Keuper Marl; this would seem 
to be consistent with the dominant Triassic element among clasts larger than 
1cm. contained within the till. Similarly, the Chalky till matrix would be 

.. 'Till" is used here in its widest sense as "unsorted drift"; the meaning is not 
restricted to lodgement till. 
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largely derived from the soft Jurassic clays, although the rather browner 
nature of the matrix here, when compared with that typical of the Challcy 
Boulder Clay further to the east (Perrin 1973), may suggest some admixture 
of Triassic material, although the variability in colouring could have other 
explanations. 

The traditional interpretation of these two tills is to recognize two ice 
sheets, the earlier one pressing from the north, of Pennine origin, and a later, 
eastern mass responsible for the introduction of the Challcy and Jurassic 
material (Deeley 1886). 

u 
.~ bO 

I 
~-5 
!! bO 

J tii; 
"t:l"t:I 

fa fa 
"t:I:,.. 

i::i e .,, ::, 
., "' 
~~ 
I>-,~ 
,c .. ., ., 
"t:I ~ 
c'.3 0 

acn 
1:1 tl 

,, ]~ 3 

~~ ~-s 
·u 

!I z 

~s 
'a~ 

., 8~ ·y., 
2:'. .,, :ii 

"t:I "' 
0 fa bO "<t-

~ ...... 
,ll l 

0. ... ~ 

l i,: ~~g-

i 
0 

"' "' l. a "<t-

l I tli 
"' j 

_, 
ii: J J 

<( 
~ 

l ! e • 
E 

[H]l □ I-□ . 



62 LEICESTER LITERARY AND PHILOSOPHICAL SOCIETY 

The sequence of deposits outlined above has been traced in western 
Leicestershire by means of a hand auger to obtain samples from Im. below 
the surface. The geological map (Fig. 4) has been constructed from this data. 
A levelled traverse tied in with bench marks and related to a series of auger 
holes has provided the section ABC. The observed sequence of deposits may 
be summarized: 

6. Upper sand and gravel 
5. Chalky till 
4. Pennine till 
3. Cadeby gravel 
2. Cadeby sand 
I. Bosworth clay (including basal beds) 

The map makes no attempt to differentiate between beds 2 and 3, nor 
does it separate the tills. 

The Bosworth clays represent a period of ponding during an early 
phase of Lake Harrison (Harrison 1898, Shotton 1954). The glacio-lacus
trine series is well developed west of Market Bosworth, where it has been 
observed to attain a thickness in excess of 50m. Completely stoneless, often 
laminated, and with only the occasional band of sand, it is the first wide
spread evidence of Pleistocene sedimentation in the area. The clays grade 
upwards into silts and current bedded Cadeby sands, the basal member in 
the pit section. The sand and gravel sequence can be regarded as outwash 
material, laid down as a vast sheet in advance of the approaching ice. As the 
ice front reached the area, the material became coarser (Cadeby gravel) and 
was finally overwhelmed by ice which capped the gravels with till. 

Fig. 5 is a schematic section summarizing the information gained from 
the pit sections, augering and borehole data. It shows that the Bosworth 
clays are only found to the west, and that the limit of the lake, roughly 
indicated by the feather-edge of the lacustrine clays, is buried beneath the 
Cadeby sand. The lake would have formed against Keuper bedrock extending 
north-south as a low ridge. The outwash streams would have conformed to 

w 

Upper sand and gravel 

Till 

Feather edge of Bosworth clay 

Fig. S Schematic section through the Cadcby intcrfluvc 

E 
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this arrangement, as the palaeocurrents indicate, flowing westwards down 
the gentle bedrock slope, and over the Bosworth clays. 

There is considerable evidence to suggest that much of the till sequence 
can be regarded as melt-out or flow till. On one face, the Pennine till is seen 
to penetrate the outwash material which has been deformed by it. The tongue 
of till is a planar body, dipping southwards and thickening to 1m. at its 
distal end. Its emplacement must have taken place as a flow of plastic till. 
In the north-west comer of the pit, a much greater thickness of till is exposed 
than elsewhere (Fig. 2). The underlying sands and gravels have been down
warped, allowing the till/gravel contact to drop as far as 5m. below ground 
level. The structure may result from the decay of buried ice letting down 
the water-lain deposits and the till cover. That the deformation is post
depositional is clear from the cross-beds which have been tilted from the 
horizontal through about 30°·. The Chalky till above this structure is 
certainly the result of flow, initiated perhaps, by the collapse of the sands 
and gravels. A "nose" of chalky material pushed into the Pennine till in such 
a fashion that both till types must have been plastic at the time of flow. As 
this horizon of chalk-rich till is closely interleaved with the Pennine till 
further along the same face, and there is no indication of a break in sedi
mentation along the junction of the two, the conclusion is drawn that the 
ice must have been carrying material from both northern (Pennine), and 
eastern (Chalky) directions. 

The banding of the two till types in alternating layers would seem to 
indicate the contemporaneity of the deposition of the tills and to cast doubt 
on the proposition that they were emplaced by the lodgement process. 
Boulton (1972) has argued that many till sequences may need reinterpreta
tion in the light of observations showing melt-out and flow tills to be more 
frequent than had previously been acknowledged. Certainly the arrangement 
and stratigraphy of the tills at Cadeby suggests that only one ice sheet was 
responsible for their deposition, and although this may have been a complex 
one, resulting from Chalky Boulder Clay ice overriding Pennine ice, the 
deposits can satisfactorily be explained by melt-out and flow from a single 
decaying ice mass. 
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