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WHY MUSEUMS? 

Presidential Address by Patrick J. Boylan 

First, I want to express, on behalf of all the members of 
the Leicester Literary & Philosophical Society, our grateful 
thanks to Ivan Tarratt for his outstanding service to the 
Society as its President for the 1980/81 year, following in 
footsteps of his father, the late George Tarratt, who was 
President for the 1946/47 season. 

Second, I must thank the Society for the honour it has 
done me in appointing me to the Presidency of this ancient and 
distinguished society, which originated in 1835 as part of a 
nationwide movement of Literary and Philosophical Societies. 
One of the two prime movers, Dr Shaw, was, like me, an incomer 
to Leicester from the North, although from Lancashire, rather 
than Yorkshire. Dr Shaw had been a member of the Manchester 
Literary and Philosophical Society, founded half a century 
earlier, and claiming both Dalton and Joule amongst its 
members in the 1830s. 

This Society was formed in a period of great turmoil and 
controversy in Leicester, as the Town (not yet a City) moved 
towards the reform of municipal government, for it was in 
December 1835 that the ancient, self-appointing, Anglican, 
Tory "Chamber" was swept aside by a reforming, elected, 
Liberal Council, dominated by non-conformists (especially 
Unitarians), dedicated to "Improvement". 

The Literary and Philosophical Society was envisaged as a 
uniting and healing force within the atmosphere of controversy, 
and to emphasise this objective, the original rules provided 
not only that sectarian discussions of politics and religion 
were barred, but also that "the Society should take its annual 
President alternatively from the Conservative and Liberal 
parties" (1). Since I have never belonged to any political 
party, I am not sure where this leaves me, or, indeed, whether 
I should be standing here at all! 

I feel doubly honoured, in that, despite the close links 
between the Society and the Museum over a period of 140 years, 
only two of my predecessors as Director of the Museum have 
served as President of the Society: Dr. E. E. Lowe in 1922/ 
23, and, more recently, Trevor Walden, so deeply missed by us 
all, in 1959/60. My own feelings and emotions at receiving 
this honour are, perhaps best expressed by quoting the first 
two sentences of Dr Lowe's Presidential Address (2) 

"My first words must express grateful appreciation of the 
distinction you have conferred upon me by electing me to 
be President of this old, but virile, Society. I have 
always regarded the office as the intellectual Mayoralty 
of Leicester, and I can scarcely hope to fill adequately 
a position which has been graced by so many eminent men." 
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It is a tradition in the Society that the subject of the 
Presidential Address is a closely-guarded secret, not to be 
revealed until the Art Gallery doors are firmly closed, to 
prevent escape. Indeed, according to rumour, Presidents have 
been known to spread false trails, in order to protect their 
titles, and I may have unwittingly done the same over the past 
weeks and months. Accordingly, I must apologise to anyone 
here who is expecting to hear new revelations about the 
Society's first - and certainly most eccentric - Honorary 
Member, William Buckland, the first Professor of Geology in 
the University of Oxford, who eventually became the most 
unlikely Dean in Westminster Abbey's long history, nor about 
the Leicester Literary and Philosophical Society and the 
British Association for the Advancement of Science. I must 
confess that I was very tempted to speak about the eccentric
ities and achievements of former Curators and Directors of 
the Leicester Museum, complete with graphic accounts of 
Montagu Browne's late 19th century taxidermic feats which, on 
occasion, made half of the New Walk uninhabitable for weeks on 
end, or - more recently - Trevor Thomas's extraordinary 
affrontery in mounting in the Museum the first major exhibition 
of German Expressionist art to be shown in Britain, at the 
height of the second World War, and getting away with it by 
callinq it "Mid-European Art"! 

All of these are worthy of addresses to this Society, or 
of papers in its Transactions, but I feel that tonight I should 
follow my two distinguished museum predecessors in this office, 
and look at aspects of museums and museum work. 

However, I do not want to repeat the detailed studies of 
the origins and history of the Leicester Museums and their 
relations with the Literary and Philosophical Society, covered 
so admirably by EE Lowe and Trevor Walden (2,3). Rather, I 
want to look at the wider, philosophical implications of 
museums and museum services - hence my title of "Why Museums?". 

The first problem in discussing anything relating to the 
philosophy of museums is that of defining the very term 
"museum". Even in this country, a bewildering variety of 
institutions, buildings and organisations claim the name 
"museum", and, on a world-wide basis, the range is even greater. 
Conversely, a considerable number of institutions around the 
world which are, certainly in everyday parlance, "museums", 
reject the title. Indeed, only a few years ago, there was a 
famous law suit (in the U.S.A., of course) brought in order to 
force an important, non-profit (charitable, in U.K. parlance) 
Art Institute to accept a "museum" role in terms of trustee
ship towards its art collections and the granting of public 
access to them. 

In the United Kingdom, the Royal Academy has one of the 
most comprehensive collections of British art (to say nothing 



of the marvellous Michaelangelo marble relief given to the 
Academy by Sir George Beaumont of Coleorton, here in 
Leicestershire) but is still legally a private institution 
with no public responsibility in terms of trusteeship or 
right of access to its collection of works of art. 

Looking at national legislation around the world, there 
are very few attempts at a legal definition of the word 
"museum", and, indeed, in our own country at the present time 
problems are arising in the interpretation of important 
provisions of the National Heritage Memorial Act, 1980. 
Perhaps as a result of these, we shall, at last, see a clear 
legal definition emerge in Britain. Here, we have a laisser
faire attitude towards museums, and hence, it is perhaps not 
surprising that there is not legal definition, but even in 
those countries where museums are closely regulated, there are 
few attempts at a clearly-defined definition of a museum. 
Frequently, one finds a classic circular argument, with a 
museum being defined as a place where museum collections are 
housed, and where museologists work, etc., with "museology" 
being defined as "the science of museums", 

Possibly the concept of a "museum" is an example of 
convergent evolution, if one dare use the term in the present 
climate of the evolution versus cladistics debate that has 
raged for the past two years over the British Museum (Natural 
History). By this, I mean that a wide variety of different 
institutions, often established for totally different purposes 
and objectives, all end up within this blanket term. 

What, therefore, are the motives behind the establishement 
and maintenance of museums? 

Many of the world's greatest institutions have emerged 
more or less by accident out of private or royal collections, 
built up for private pleasure (or even - in more recent times -
as an investment or a tax-amelioration device). The magnificent 
anthropological and zoological collections in Leningrad, for 
example, owe their origin to the personal enthusiasm and 
scientific interest of Tsar Peter the Great. The Wallace 
Collection in London, the Frick Collection in New York, and a 
multitude of preserved chateaux, castles and stately homes all 
over Europe have a similar origin, and, quite often, such 
establishments reject the description of being a "museum". 

Elsewhere in Europe, one finds major museum collections 
which have developed as a direct result of civil war or 
revolution,for example the State Hermitage Museum in Leningrad 
and the Louvre in Paris, or of international expansion and 
colonisation, for example the Musee Royal d'Afrique Centrale 
in Brussels. 

Certainly, from the 19th century onwards, feelings of 
national or civic pride have been amongst the most powerful 
motivating forces in the establishemnt of museums. In this 
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respect, the origin of this Museum and the Society's role in 
its establishment are well worth close scrutiny in this respect. 
The Museum here in Leicester (since 1974, the responsibility 
of the Leicestershire County Council) is by no means the 
oldest local authority museum in Britain in terms of its date 
of foundation, but it has traditionally claimed, with much 
justification, to be the earliest museum to be established 
de novo by a provincial local authority. 

In 1845, an adoptive Act was passed, enabling the councils 
of large towns to establish and run museums, or to give 
assistance to existing, non-local authority museums (4). The 
Leicester Literary and Philosophical Society had already begun 
to gather together a modest collection of museum exhibits, and, 
indeed, the Society's museum was made available to members and 
to the public in at least two different locations during the 
early 1840s. However, the Society never had any permanent 
accommodation or a proper budget for its museum, and the 
passing of the new Act was clearly regarded as a godsend, and 
this Society, in co-operation with the Leicester Athenaeum 
Society and Leicester Mechanics Institute (both long since 
defunct), presented formal petitions or "Memorials" to the 
Borough Council, as a result of which, the Council agreed to 
establish a Municipal Museum underthe Museums Act, 1845, and 
proceeded to purchase and convert Joseph Hansom's Proprietary 
School on the New Walk, in which the Town Museum was eventually 
opened in 1849. 

As I have said, it is not my purpose this evening to 
review the history of the Museum, but I believe that the spirit 
of those original petitions, particularly those of the Literary 
and Philosophical Society, exemplify particularly well the 
theme of civic pride in relation to the establishment of a 
museum, and also demonstrate extremely well the hopes and 
aspirations of the petitioners in relation to the function of 
the proposed new museum in Leicester society, so I propose to 
quote them in full. 

The three Memorials were presented to the Quarterly 
Meeting of the Council, held in the Town Hall (i.e. the 
present-day Guildhall) on 16th September 1846 by Mr Fullagar, 
one of the four Councillors for St, Martin's Ward (5) 

To the Mayor Aldermen and Common Council of the Borough of 

Leicester 

The Memorial of the President Vice Presidents and Members of 
the Leicester Literary and Philosophical Society sheweth 

That your Memorialists are of opinion that the formation of 
a Public Town Museum is highly desirable, it being an important 
means ofrefining the public taste, of yielding amusement and 
instruction to all Orders of Society and especially of 
inducing habits of thought and study amongst the working 

classes -

That the increased population, the advanced state of public 
intelligence, and the general thirst for knowledge is in no 
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place more conspicuous than in this large Town clearly 
indicate that such a Museum would be duly appreciated by 
the inhabitants, and would produce the effects above 
detailed -

That your Memorialists have been engaged in collecting a 
Museum for some years past, in doing which they have 
received most cordial and liberal support, the result 
being a large collection, consisting of objects of natural 
history of articles of national, historical, and local 
interest, of specimens of art, and of geological remains 
illustrating the most prominent features of that now 
great science; and the Museum so formed being the 
only scientific exhibition freely opened to the public, 
has been visited during the last year by upwards of 
10,000 persons, and is daily exciting increased attention -

That your Memorialists having in their possession more 
articles than the limited space of the Room they now occupy 
enables them to display, are anxious to have their Museum 
removed to a more suitable building, which it is not in 
their power to provide. Your Memorialists therefore 
humbly solicit the attention of your Honourable Council 
to an Act passed in the eighth and ninth Victoria 
entitled "An Act for encouraging the establishment of 
Museums in large Towns" and they pray that this Act may 
be speedily carried into full effect in the Town of 
Leicester -

Your Memorialists are fully confident of the good their 
limited Museum has already affected and influenced only 
by the desire of advancing the cultivation of Art and 
Science amongst all Orders of Society, they are most 
anxious that the means to this end should be carried 
out to their fullest extent: and as the Government 
have evinced a desire to further the intention of the 
Act by the contribution of Models of Art &c to Museums 
so formed, and as many individuals having objects of 
interest in their possession would be glad to present 
them to the Town, although unwilling to place them in 
the keeping of a private Society, which might possibly 
fail to preserve them; your Memorialists desire the 
foundation of a permanent Town Museum, and in aid 
thereof they would gladly propose to continue the 
advantages of the present collection for the benefit of 
the Town by transferring it to the Town Museum under certain 
conditions to be hereafter agreed upon -

Your Memorialists therefore pray your Honourable Council to 
build such rooms as shall be suitable for the reception of a 
Museum worthy of the Town, and such other buildings connected 
therewith as may best carry out the objects of the same and 
serve to advance the various branches of Art and Science, 
upon the successful application of which the prosperity of the 
Town must eventually depend - And your Memorialists would be 
glad to appoint a Committee to act conjointly with other 
Societies and with a Committee of your Honourable Council 
in furtherance of the above objects." 
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The Memorial of the Leicester Athenaeum Soc-iety was, in 
contrast, very brief: 

"We the Undersigned being chiefly Rate Payers of this Borough 
and members of an Institution known as the Leicester 
Athenaeum a Society which embraces amongst its numerous 
objects, that of affording an easy access for its 
Subscribers to anything calculated to promote literature 
and science, and believing the establishment of a Public 
Museum in this large and increasing Town, would eminently 
assist such views, and be of great benefit to society at 
large, beg most respectfully to recommend to your consideration 
the propriety of carrying out the provisions of an Act, passed 
in the last Session, authorising Town Councils to provide the 
necessary buildings for such a purpose." 

The theme of "civic pride" is also clearly stated in the 
Memorial of the Leicester Mechanics Institute: 

"That your Memorialists as Members of a Society for the 
diffusion of knowledge and the promotion of a love for 
the Arts and Sciences amongst the Inhabitants of this 
Town have long had occasion to regret that there is no 
suitable public building in Leicester devoted to the 
reception and exhibition of works of art, and the 
wonders of nature; and that they feel that in this 
respect the Town is far behind almost every Town in 
the Kingdom of the same sized population and importance. 

That they have reason to believe their own efforts 
have been considerably impeded by the want thus 
described; and that Collections which their members 
have at various times commenced have been prevented 
from increasing as they might otherwise have been 
reasonably expected to do - the Institute not being 
itself possessed of suitable accommodation for such 
collections, and there being no public Museum in the 
Town wherein they could be deposited -

That within the last year or two the Literary and Philoso,-.ncal 
Society have taken a small Room in the New Hall for the 
purpose of establishing a Museum and that since they have 
opened this Room to the public great and general Interest 
has been evinced in its permanent establishment and 
success; - the Visitors (of all classes} have been very 
numerous, and as your Memorialists have heard the number 
of Donations to the Museum has very much increased. 

That the result of this experiment, on a comparatively 
small scale, both as regards the resources of the 
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Society making it, and the extent of the accommodation 
that Society possesses affords in the opinion of your 
Memorialists valid reason for hoping that if a 
commodious Public Building were erected for the 
purpose - a Town Museum might be formed - a Museum 
which ere long would be in proportion to the size 
and requirements of the Town, and would exercise an 
important influence in raising the intellectual 
standard of its inhabitants; and, moreover, that 
it would, in all probability, prove highly useful 
to all who are engaged in the Trade and Manufacture 
of this District, by affording opportunities for the 
deposition and exhibition of improved Machinery new 
patterns &c &c. (sic). 

That your Memorialists find that by the Act passed in 
the 8th & 9th year of Her present Majestys Reign 
chapter 43 and entitled "An Act for the Establishment 
of Museums in large Towns" the Town Council is empowered 
to purchase Lands and erect thereon Museums of Art and 
Science, and to levy a Rate for the support and maintenance 
of the same (as stated in the provisions of the said Act). 

That your Memorialists therefore would respectfully but 
earnestly request your Honorable Council to take the 
provisions of the said Act into your early consideration, 
and also to take such steps as are thereby empowered for 
the erection or appropriation of a Public Building 
suitable for the purposes named, and which shall be 
opened gratuitously to all classes of the population -
and that you would likewise be pleased to appoint a 
Committee to confer with a Deputation from the Members 
of this Institute and the other Literary and Scientific 
Societies in the Town - so that it may be seen whether 
arrangements can be made by which those different 
Societies could be accommodated under the same Building, 
and thus be furnished with a greater inducement to 
contribute to the formation and enlargement of the said 
Town Museum." 

I feel these three petitions demonstration very clearly 
the spirit in which this institution and, in fact, many others 
of its kind, were established in that period of civic 
advancement. 

More recently, the same ideas of national identity, civic 
pride and so on have become of very great importance in the 
developing world: whenever a country has gained its 
independence and managed to raise some funds, the establish
ment of a national museums has always seems to be high on the 
government's programme of priorities, As a consequence, over 
much of the world, one can see today a rash of recently-
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established national museums, many of which are intended 
quite clearly to assert national identity ahd self-respect. 

I was fortunate enough to be associated in a very small 
way in the project for the establishment of a national museum 
in Qatar, which is a very tiny Arabian Gulf State, and which 
still does not have a formally agreed boundary between its 
territory and the Kingdom of Saudi Arabia. Qatar was a remote 
Emirate, separated geographically from the main stream of 
Arabian life, and very poor until the discovery of oil in the 
193Os. In the past decade, it has become extremely rich, 
particularly when its high level of oil revenue is compared 
with its small population. The rulers of a number of small 
states of this kind have regarded the development of its armed 
forces as the highest priority in terms of establishing 
national identity and self-respect, but a small number -
particularly Qatar - have seen national identity and assertion 
much more in terms of cultural development, and have, instead, 
put massive funds into the establishment of modern systems of 
public education, communications and a national museum which, 
certainly in the case of Qatar, is justifiably an object of 
real national pride and importance. 

More recently still, the idea of a museum serving as a 
centre of cultural identity or national pride for its own sake 
has been, to some extent, overtaken by the development of 
museums for economic reasons, particularly in relation to 
tourist development. Indeed, several major museum projects in 
the developing world are regarded as an essential part of the 
national economic development programme because of the 
potential financial benefit from tourism. For example, at the 
present moment, elaborate plans are being prepared for the 
major reconstruction and refurbishment of the famous Egyptian 
Museum in Cairo as part of Egypt's economic development 
programme, and it seems likely that this work will be funded, 
at least in part, by the World Bank. 

More controversially, there are many examples of national 
museums or more local museums established by state organisa
tions which have a more overtly political role. The Soviet 
Union and at least one other Eastern European country have 
museums devoted to the scientific study and display of 
atheism, and such museums form an important part of the 
state's programme of political and social education. 

The universities too have played a major role in the 
development of museum provision in many parts of the world. 
In fact, the oldest museum in this country is at Oxford: the 
Ashmolean Museum, which has been the responsibility of the 
University of Oxford continuously for more than three 
centuries. 

The motivation behind the establishment of university 
museums is, perhaps, easier to discern, and I will not dwell 
on these. Instead, I would like to spend some time on two 
very different, but very import'ant, types of museum develop-
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ment which have become increasingly important during the 
course of the 20th century. 

The first type is particularly significant in, and 
indeed characteristic of, the United States: what a leading 
commentator on the U.S.A. museum scene has called "Donor 
Memorial" museums (6). These are the museums which are named 
after somebody, usually the founder or a close relative of 
the founder, and are sometimes referred to by less flattering 
names, for example "vanity museums". Actually, many "Donor 
Memorial" museums were conceived, at least in part, as tax 
avoidance devices as well, under a quirk of American tax law. 
Since the whole area of private patronage of museums in the 
United States in the present century has been greatly 
influenced by this kind of approach, I think it is worth 
reviewing the origins of museums of this kind in a little 
detail, not least since such considerations explain to a 
considerable extent the very great difference between what 
has been happening to museums in the U.S.A. in the present 
century, compared with things here in Britain. 

Until 1913, it was impossible for the Federal Government 
in the United States to levy taxes on private individuals. 
The main Federal income was from external tariffs, such as 
customs dues, and the Constitution did not permit the levying 
of income tax, capital taxes such as estate duty, or any 
other form of personalised tax. In 1913, the Sixteenth 
Amendment came into effect, and that permitted the Federal 
Governement to levy such taxes for the first time, At a 
national level, the establishment of a possible tax base in 
fact permitted the development of a full-scale national 
administration (as opposed to those of the States), and, 
indeed, without a significant tax base, the sort of develop
ment of federal government and agencies that we have seen in 
the United States during the past half-century would have 
been quite impossible, 

With the Sixteenth Amendment and the introduction of 
Federal income tax and other personal taxes came a very 
important corollary: this was the principle of the chargeable 
tax deduction. Under this, in essence, and within certain 
set limits, the taxpayer could either pay tax to the Federal 
Government, or, alternatively, pay the same amount by way of 
charitable donations. Out of this, in fact, a whole industry 
has developed, which still continues today, despite legis
lation over the past ten years to restrict or limit this in 
some ways, and, over the past seventy years, a massive amount 
of private money has been diverted - quite legally - from the 
federal and local tax collectors, and into a bewildering 
variety of charities, churches, educational institutions, etc. 

Museums have been amongst the most prominent benefici
aries of this system, particularly since the attraction of 
having a prominent, monumental height and proportioned 
museum or gallery building named after the benefactor, and 
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funded to a very considerable extent (if not wholly) by tax 
deduction, has proved an irresistable temptation to very 
considerable numbers of wealthy Americans. There is no doubt 
at all that a large proportion of the people who have endowed 
new museums or made substantial gifts to them in the U.S.A. 
under these provisions have done so entirely honourably, even 
if with a view to their own commemoration, or even their own 
self-glorification, if one wishes to be unkind. There is no 
doubt that the United States have benefitted enormously in 
terms of new museum and gallery development from this kind of 
benefaction. Also, once established, the same tax deduction 
arrangements can be used by people of much more modest means 
to assist with the maintenance and development costs of 
museums on a scale that is quite without parallel anywhere 
else in the world. The "vanity" element is usually played on, 
even down to quite modest levels with museums offering a 
number of grades of membership, linked to the level of annual 
subscription or financial support, with all such memberships 
and donations being prominently presented in glossy annual 
reports, frequently produced by professional public relations 
officers or consultants (6). 

Many hundreds, if not thousands, of museums in the United 
States, plus a sprinkling of comparable institutions elsewhere 
in the world, demonstrate, therefore, a further motivation for 
the establishment and maintenance of museums. Perhaps, in 
fact, such developments fall into the same category as those 
early Medieval and Renaissance "Cabinets" of continental 
Princes and Dukes, but established by their present-day 
equivalents in terms of economic power, the giants of industry 
and commerce? 

I would also like to comment on a quite different, but 
even more spectacular in numerical terms, explosion in the 
provision of museums, and one which seems to be almost 
universal in geographical terms. This is the massive 
expansion in what is, perhaps, best termed the local community 
or society museum. I am sure that, on a world-wide basis, 
this is far and away the largest category of museums in 
numerical terms, and I suspect that the largest amount of 
museum effort and support in fact goes into this part of the 
voluntary sector, not into the larger, more glamorous, 
monumental museums and galleries, 

For example, at the present time, we have, in round 
figures, about 600 museums with some sort of professional 
staffing in the U.K. Regrettably, we do not have a National 
Museum Council that collects data on museums, so we do not 
have any proper statistics from which to work, but I feel 
that this is about the right order of magnitude, However, a 
recent survey by the Association of Independent Museums which 
was formed in 1977 to try to bring together the private-sector 
museums of the country, has already identified over 1,400 
institutions and organisations in the private sector alone, 
which are operating in what can reasonably be defined as the 
museum field. Of these, certainly less than one hundred or 
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so will have any professional staff, and the majority probably 
have no staff at all. The vast majority of these has arisen 
as a result of local effort and local interest, very often on 
a very small scale indeed, at the level of a single parish or 
in support of a single local preservation scheme. Even in the 
home of the "mega-museum", the United States, exactly the same 
trend can be seen, and the country has well over 5,000 of these 
local community museums, mostly operating on a very small scale 
with little or no outside assistance beyong thau which the 
members of the museum society or organisation can provide. 

This movement, this desire to establish a museum or 
similar focus for a local community, appears to be a world
wide one, and certainly transcends the global groupings and 
political systems. Perhaps most remarkably of all, the 
U.S.S.R., which has a highly-developed and centralised 
professional museum system with a very substantial national 
budget supporting a network of around 1,400 state museums, is 
estimated to have approximately 10,000 local, voluntary museums 
established and run by local communities, or, perhaps, by 
schools or local trade union branches and served by an estimated 
total of 2000,000 volunteers (7). 

Although a lot of research has been carried out, at least 
in some parts of the world, to try to discover what the museum 
visitor is seeking when he or she visits a museum or gallery, 
no-one seems to have done any research at all into the 
motivation of the hundreds of thousands of people all over the 
world who give up their own time, their money and their family 
treasures (modest though these may be, in the great majority 
of cases), in order to create and maintain these small, 
community museums. I can only give my own impressions based 
on a very limited number of discussions with enthusiasts, 
mainly in this country, responsible for this amazing new world 
of museums - and I believe it is new, and very much a product 
of the second half of the twentieth century. My impression is 
that, generally, motives and objectives are rarely defined 
with any clarity, but the overriding concern is about the 
rapidly accelerating speed of economic and social change. 
Twenty years ago, it was, perhaps, only the very elderly who 
were most acutely aware of the rate of change because they 
could remember a world without the motor car or the aeroplane, 
and when most of the population lived either in the country
side or within walking distance of their work-place if they 
lived in a town. Only a generation later, even people in 
their twenties or thirties can recognise that they themselves 
have lived through a technological and social revolution, 
unparalleled in the world's history, and many see the need 
to record the immediate past and preserve the remaining 
relics of it. 

Consequently, the overwhelming majority of what I have 
termed "community museums" are essentially concerned with a 
very limited geographical area - perhaps only a parish or two 
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in extent - and are mainly concerned with tocal history 
including, especially, the preservation of the few remaining 
relics of agriculture, rural life and domestic life from the 
period before the technological revolution of the mid
twentieth century which has so completely transformed 
agriculture and the home, to say nothing of the work-place. 

It is also probably fair to say that many of those 
involved in this community museum movement have themselves 
the sort of essential feelings of concern for objects which 
are central to curatorship, although I would certainly not go 
so far as to endorse the unkind remark, sometimes made by 
museum professionals, that the amateur practice of "curator
ship" is, in fact, the be all and end all of such ventures. 
I also fully recognise that many of those involved feel, 
frequently with justification, that the public museum sector 
all too frequently cannot cope with the demands resulting 
from recent change, not only because, in most cases, they are 
dealing with a much larger "catchment area" (and most public 
museums are in larger towns, rather than the rural areas where 
the new coITII!1unity museums predominate), but also because 
museumfo in the public sector are chronically under-provided 
with essential resources, above all, staff. 

There has been a parallel explosion in the numbers of 
private industrial history museums and preservation schemes 
in the past twenty years or so, and, certainly in these cases, 
the feeling that the public sector museums were unable to cope 
has been a key factor, although nostalgia for the passing of 
the age of steam (above all, in relation to railway locomotives) 
has been a particularly important contributory factor, hence 
the considerable number of preserved railways, etc. which are 
almost entirely staffed by volunteers indulging in their 
childhood fantasies of driving - or, even better - owning a 
steam locomotive. In some areas, most notably in this country 
in the Ironbridge Gorge area of Shropshire, attempts have been 
made to preserve key features of a whole industrial landscape, 
in the manner of the Colonial Williamsburg and Mystic Seaport 
18th and 19th century town preservation and reconstruction 
schemes in the eastern United States. 

Also, in the science museum field, we must not overlook 
the traditional role of the natural history museum in 
preserving for all time for future reference and "archive" 
purposes, the original specimens on which observations, surveys, 
etc. depend. Moreover, for more than 200 years, zoological and 
botanical classifications (including studies of fossil animals 
and plants) have depended on the concept of the "type specimen": 
the original object on which the author recognising a new 
species based his or her studies, and to which, ultimately, 
every subsequent researcher in the field must refer, either 
directly or indirectly. 

I think I should, at this point, remind you of my subject: 
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"Why Museums?", and ask whether all of these very different 
purposes and objectives can really be accommodated within the 
single term of "museum". Certainly, it is very difficult to 
discern a unifying philosophy running through such a diversity 
of motives, and yet museums which have their origins in very 
different areas of activity or motivation do seem to come 
together and can be identified as museums, at least in common 
parlance, if nothing else. 

As I said earlier, I suspect that here we may have an 
example of what a biologist or palaeontologist might describe 
as convergent evolution, with very different lineages leading 
to at least a degree of uniformity of form and purpose through 
adaptation to a common environment or habitat. 

There have been many attempts to define the word "museum" -
not all of them complimentary - but perhaps the most widely 
accepted one at the present time is that of the International 
Council of Museums (the non-governmental organisation within 
the orbit of UNESCO which brings together the museums profession 
of the world, and, amongst a number of other things, is the 
principal professional advisory body to UNESCO on museum and 
related cultural heritage matters). 

The International Council of Museums defines a museum as: 

11 a non-prof i tJnaking, permanent institution, in the service 
of society and of its development, and open to the public, 
which acquires, conserves, researches, communicates and 
exhibits, for the purposes of study, education and 
enjoyment, material evidence of man and his environment." 

In addition to museums designated as such, ICOM recognises 
that the following comply with the above definition (8): 

(a) conservation institutes and exhibition galleries 
permanently maintained by libraries and archive 
centres; 

(b) natural, archeological and ethnographical monuments 
and sites and historical monuments ans sites of a 
museum nature for their acquisition, conservation 
and communication activities; 

(c) institutions displaying live specimens, such as 
botanic and zoological gardens, aquaria, vivaria etc.; 

(d) nature reserves; 

(e) science centres and planetaria." 

I would draw particular attention to several points within 
the basic definition. In particular, whilst the definition 
certainly does not rule out the possibility of a museum doing 
all it can by means of trading, or even admission charges if 
these are acceptable within the terms of national law and 
tradition, to raise funds to meet its running costs, to comply 
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with the definition a museum must be non-commercial in the 
sense of the payment of dividends to a private or corporate 
owner: in English parlance, the objectives of a museum should 
be charitable, The emphasis ori the museum being a "permanent" 
institution is also of vital importance. If a museum is to 
solicit and accept gifts of specimens or works of art from 
members of the public (or cash donations to enable such items 
to be purchased), the donors have a right to expect that such 
material will be held by the museum in trust, and will not be 
sold off or otherwise disposed of after a few years, when the 
promotor of the museum (whether public or private) becomes 
bored with it. 

I also believe that the concepts of "service" to society 
and of public access are of the greatest importance. Museums 
do not exist to serve as the private playthings of an elitist 
curator and staff, and I very much welcome the trend that is 
seen increasingly in British local government of using the 
title "Museum Service" rather than the plain "Museum" or 
"Museum Department". This may, at first sight, appear to be 
a mere play on words, but it does, I think, usefully emphasise 
the essential outward-looking "service" role that museums 
ought to be seeking and developing. 

The definition then continues by listing the four 
traditional objectives and activities of museums so familiar 
to my two distinguished museum predecessors in this chair: 
acquisition, conservation, research and education through 
display and exhibition of material relating to man and the 
environment. 

However, the present definition goes further than this 
and emphasises once again the service to the public role of 
museums by listing three reasons for the existence of the 
museum and for all of its activities: study, education and 
enjoyment. Study and education are two objectives that have 
been fully recognised for many years as a valid part of the 
activities of any self-respecting museum. There has, however, 
been a distinct ambivalence about the suggestion that museums 
are also about "enjoyment". In the past, many in museums 
would have argued that, even if it was true that museum 
visitors enjoyed their experience, one should not raise this 
to the level of an objective of the museum for fear of 
trivialising the institution and its essential role in the 
field of scholarship, and, even today, some museum profession
als (particularly in some of the major national institutions 
of the capital cities of the world) would argue that the 
essential objective of any museum or gallery was the advance
ment of connoisseurship and learning (in the academic sense) 

Thankfully, if ever such a view ever prevailed in 
Leicester, a re-reading of E. E. Lowe's writings on museums 
and my personal knowledge of the views of the late Trevor 
Walden demonstrate that such a notion has certainly not 
prevailed here in the past sixty years or more. Indeed, 
perhaps the Leicester Literary and Philosophical Society can 
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legitimately claim a place in the history of museological 
thought by its emphasis on the role of a museum in "yielding 
amusement and instruction to all Orders of Society" in its 
Memorial of September 1846 to the Town Council (5), a full 
one and a quarter centuries before the adoption of the present 
International Council of Museums definition. Indeed, the same 
point was made quite independently in the first paragraph of 
the Statement of Objectives for the Leicestershire Museums, 
Art Galleries and Records Service, drafted by a ·1ay Chairman 
of the County Council's Libraries and Museums Committee in 
1979 (9) 

"1.1 The Service should aim to capture the public 
imagination through the provision of attractive, 
entertaining displays, exhibitions and other 
services which will lead other non-specialist 
members of the public on to more detailed 
interest, fascination, further study and 
detailed research. 

1.2 The Service should provide focal points for 
those with specific interests (e.g. local 
societies) relevant to the collections and 
services." 

In view of the original assumption of the founders of the 
Society - in common with w. S. Gilbert - that everyone is born 
"either a lib-er-al or else a little con-serv-at-ive", I am 
not sure whether I dare admit to the source of what I regard 
as the best motto for anyone connected with museums today: 
"Let the Past Serve the Present". 

It is, in fact, a quotation from the most heavily-promoted 
Chinese philosopher since Confucius, Chairman Mao Tse-Tung. 
Both this phrase from the notorious "Little Red Book" of the 
Cultural Revolution and the International Council of Museums' 
definition that I have just been discussing place the emphasis 
where it properly rests, not on the past as such, nor - even 
less - on the museums as a spectacular building (costing almost 
100 million dollars in the case of the latest extension to the 
National Gallery of Art in Washington), but on the concept of 
service. 

Less than a fortnight ago, at the Museums Association's 
Annual Conference in Manchester, Dr. Alan Chadwick, an adult 
education specialist whose Ph.D. was a study of museums and 
adult education, based mainly on work in Leicestershire, 
Derbyshire and adjacent areas, (10), was speaking about the 
potential role of museums in adult education and in society in 
general. Dr, Chadwick argued in this address that museums must 
face up to the challenge of what he described as the "new three 
Rs: Redeployment, Redundancy and Retirement". I agree entirely 
that museums must face up to these problems, but I would go 
further than this and say that we must add a "fourth R" when 
we are talking about museums, and that is Relevance. 
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Throughout this century, the successive Directors of the 
Leicester Museums have preached the idea ·of service to the 
whole community in relation to the objectives of the museum. 
In doing so, very often they were being very unfashionable 
because they were implicitly rejecting the sort of sterile 
elitism and competition that was very fashionable, particul
arly in the art world, and especially on the other side of the 
Atlantic: a spirit which has, in my view, done much to damage 
the image of the major museums of the West. At the same time, 
these former predecessors of mine managed to carry with them 
successive Chairmen and Committees in trying to achieve their 
objective of serving and being relevant - that word again - to 
the whole community. I would like to give just a few examples 
from the history of this museum. 

Montague Browne who was director from 1880 to 1907 placed 
great emphasis on the role of museums in fieldwork and in all 
kinds of practical work at a time when a person working in a 
museum was expected to sit neatly in his office and wait to see 
if a member of the public or the Committee Chairman or the 
Mayor er whutever actually turned up to see him. In contrast 
to such a view, Montague Browne argued that fieldwork and 
research based on the museum's own locality in particular is 
an essential, and, indeed, quite fundamental, role of any 
museum service, 

Browne was succeeded by E. E. Lowe who came to Leicester 
as a young man from the Plymouth Museum in 1907. What can one 
say about Lowe in only a few words? Certainly, he was as 
great an advocate as Montague Browne in respect of the role of 
museums in local research and fieldwork, and he personally set 
a distinguished example through his own research which solved 
many of the problems of the igneous rocks of Charnwood Forest. 
But Lowe saw a much wider role for museums. In 1913, he 
started, with the support of the Board of Education, an 
introductory course for potential medical and scientific 
students to London University Inter-B.Sc standards, and this 
course, which he taught personally in the Museum building, 
continued until 1919, by which time the Technical School was 
sufficiently developed to take it over. 

In 1924, Lowe established the first modern-style museum 
school service in this country, and, in 1927, he was seconded 
to visit North America on behalf of the Carnegie United 
Kingdom Trust to produce a survey of the best museum practice 
in North America, which resulted in an extremely important 
and highly influential report published by the Carnegie Trust 
is 1928 (11). By 1930, he had a full-scale formal loans 
service, delivering original museum specimens to schools in 
Leicester for teachers to use in their own classes, and, by 
1936, this had been extended to cover schools in Leicester
shire, funded jointly with the Leicestershire Education 
Committee. He also pioneered to establishment of local 
Record Offices, not least as a way of ensuring the preserva
tion of the enormous amount of manorial records which rapidly 
went out of use, following the major legal changes of the Law 
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of Property Act, 1925. The Leicester Record Office was 
established within the Museum shortly afterwards, in temporary 
accommodation, which was replaced by a purpose-built strong
room and searchroom designed to house such deposits along with 
the extremely important Leicester Borough Records, by 1930. 
Lowe also recognised the great importance of professional 
training for museum work, and was amongst the first tutors and 
course organisers for the Museums Association's Diploma 
training. 

I believe that, overall, his greatest contribution, both 
nationally and locally, was to the development of educational 
work in museums. I would like to quote again from his 
Presidential Address to this Society in 1922, i.e. before he 
established a formal museum education service (2): 

"If I did not believe in education, then I could not believe 
in the Musewn for undoubtedly one of the Institution's 
chief functions is to educate our citizens to a knowledge 
of and sympathy with the many subjects it embraces, as well 
as to advance the boundaries of knowledge. 

It has been said that the civilisation of nations varies as 
the quality of their musewns, and that a visible index to 
the intellectual and moral advancement of any community is 
offered by its Musewn. If the Museum really takes the form 
of a concrete expression of the achievements of the community 
the statement may well be true, and I hope the Literary and 
Philosophical Society will see to it that our Museum speaks 
always of high attainment." 

E. E. Lowe was succeeded by Trevor Thomas who arrived at 
the beginning of 1940. This was obviously a very difficult 
time, and there was an immediate problem because much of the 
museum collection had been moved out of the City to a safer 
place. Far from considering closing down the building because 
it had lost its collections, he created what I suppose we would 
today call an arts centre, and a performing arts centre at that. 
In fact, the acoustics of this very Gallery were modified at 
very considerable expense and, I am quite sure, in contravention 
of every possible wartime emergency building regulation, in 
order to turn it into one of the finest small concert rooms in 
the Midlands. Here, as a result of his initiative, and with 
modest assistance from the CEMA (which was subsequently expanded 
to form the Arts Council), Trevor Thomas gave musicians of the 
stature of Michael Tippett and Kathleen Ferrier some of their 
earliest professional engagements. He also managed to put on 
contemporary art exhibitions of considerable importance, above 
all the extraordinary "Mid-European Art" exhibition of German 
Expressionism, already mentioned, from which our earliest German 
Expressionist paintings and drawings were purchased at the 
beginning of 1944. 

Dr. M. B. Hodge, who succeeded him in 1946, had only a 
comparatively short time in the post before he died in office 
in 1951, but he played a very important part in re-establishing 
the academic standards of the institution, and of collection
based studies which, of course, had been impossible while the 
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collections were stored in east Leicestershire and Rutland 
for safety. More controversially, at leas·t with hindsight, 
he felt that there was a major need for a redistribution of 
collections: not the sale of collections as such, but a 
re-allocation of collections between museums, and, in fact, 
the large ethnographic collection of the Leicester Museum was 
transferred in its entirety to other institutions between 
1948 and 1950, with many of the specimens going back to their 
country of origin: an issue that is highly topical andeven 
more controversial today. 

Of Trevor Walden, I will not say very much, since most 
of you, I think, knew him and shared my admiration for his 
outstanding qualities. 

Amongst his achievements were the appointment of the 
first professional museum designer in a provincial museum and 
the establishment of the first museum-based archaeological 
excavation unit. At one period, he seemed to be collecting 
new museums at a faster rate than most museum directors 
manage to collect specimens, and the Museums Committee 
eventually assumed responsibility for all historic matters 
throughout the City, not merely those historic buildings 
which were occupied by the Museums Department. (In fact, on 
my very first day of employment here, I was given a map, and 
asked to go urgently to see the Evington Strict and Particular 
Baptist Chapel,and decide whether or not to recommend a grant 
towards the cost of replacing the stonework in the windows, 
because, at that time, the Musemns operated the local author
ity's historic building grants.) 

Trevor Walden had been a student of E. E. Lowe when he 
joined the Leicester Museum direct from the Wyggeston Boys' 
School, and he shared Lowe's deep interest in the role of 
museums in education. Hi~: period as Director saw a substantial 
expansion of the Museum School Service, and he also persuaded 
the Carnegie United Kingdom Trust to fund the Field Studies 
Project, which first brought our present Deputy, Clifford Owen, 
here to investigate the role that museums could play in the 
new approaches to education which were greatly affecting the 
science curriculum of schools in the 1960s. 

Trevor Walden also recognised the importance of the 
Museum becoming active in the industrial and technological 
history fields, not merely in preserving buildings or static 
exhibits, but in preserving the historic skills themselves. 
In this he practiced what he preached, and he was one of the 
first people in the museum to learn how to operate properly 
a hand-knitting frame, and was always willing to train others 
in its intricacies. Of course, his biggest achievement of 
all was, in the face of nine years of City Council attitudes 
that ranged from indifference to outright opposition, to 
persuade the Council to preserve the Abbey Sewage Pumping 
Station, and enable the marvellous beam engines by Gimson's 
of Leicester to be preserved and restored. 
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Like Lowe also, he was very much involved in the 
development of professional training for museum workers, so 
that for many years one of the first (and, certainly, one of 
the most memorable) experiences of new entrants to the museum 
profession was a fortnight in Leicester, attending a Museum 
Association Diploma training course run by Trevor Walden. 
Many hundreds of people in museums have reason to be grateful 
to him, and have a fund of stories about these courses. 
Perhaps I could share my own favourite memory or my first 
Leicester course with you this evening. I think that I was a 
rather precocious member of the course, because I was a late 
entrant to museums, having been a school teacher before taking 
up my first museum appointment, and I remember that, on about 
the third or fourth day, I felt that I had made sufficient 
impact on the group and on the tutors, and therefore need no 
longer wear my name badge. I knew who I was, and felt that 
everyone else ought to know me by then, and so I went nameless 
into the session. Trevor Walden immediately came up to me and 
looked me up and down before saying "Boylan, there's one thing 
that, as a true museum curator, I absoloutely abhor". 
Surprised, I said "What's that, Mr. Walden?". "Unlabelled 
specimens", was his reply! 

Finally, where do museums in general, and the Leicester
shire Museums in particular, stand today? The past decade 
has, of course, seen the biggest shake-up in local administra
tjon since that of the 1830s, with the reorganisation of 
local government of 1974. At that time, both the County 
Council and the City Council came to the conclusion that the 
Leicester Museums were providing not merely a City service, 
nor even merely a County service, but had a major regional 
role. Indeed, in some specialisations, we clearly had a 
national role as well. Accordingly, it was decided that we 
should become a County Council responsibility, and this has 
enabled us to develop our activities into completely new areas. 
We are no longer concerned solely with museums, but have 
developed over the past 7½ years or so our basic concept of 
service to the community into fields such as environmental 
research and conservation. Consequently, we now have a 
County Museum Service responsible not only for museums and 
historic buildings in Leicester, Oakham, Coalville and 
Melton, but also for providing advice on environmental, 
historic and archaeological conservation matters to the 
County Council and to all nine District Councils as well. 
Indeed, it might well be argued that, since we have taken on 
these new responsibilities in a period in which there has 
been, at best, "nil growth" in financial terms, such 
environmental research and advisory work has been carried 
out at the expense of traditional museum functions. We have 
undertaken these new roles not merely because we have been 
asked to do these jobs, but also we believe that this is the 
right priority. Our Department has a range of expertise, 
skills and knowledge which is not available anywhere else in 
the County Council or in the nine Districts, and, that being 
the case, we feel that we should place ourselves at the 
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disposal of the wider needs of the community in this way. I 
wrnsld emphasise that we do not see our role as being a partisan 
one, even in a case such as the massive amount of worv for the 
North-East Leicestershire Coalfield Public Inquiry, which is 
an area of very considerable public controversy. Before the 
Public Inquiry opened, the Service had carried out two years 
of detailed survey work on an entirely neutral basis, and we 
made this information available freely to all parties (9). 

I think that such developments are very much in line with 
the spirit of the 1974 changes when, amongst other things, the 
traditional title of "Leicester Museums" gave way to 
"Leicestershire Museums, Art Galleries and Records Service", 
and the growth of non-traditional museum activities is very 
well demonstrated by the following recent analysis of the 
activities of the 83 professional, technical, administrative 
and clerical staff of the Service: 

Activity 

1, Museum and historic building 
collections and display 

2. Fieldwork and research 
3. Record Office collections and services 
4. Educational work 
5. Information and enquiry services 
6. Administration, financial and clerical 

procedures, and support, etc. 
7. Other 

Percentage of 
Total Staff Time 

31 
19 

9 
9 
9 

20 
3 

100% 

I feel that, in general, the continued emergence of new 
roles for museums, whether in the fields of education, build
ing conservation or environmental research, are fundamentally 
healthy signs. Much less healthy, however, is the growing 
gulf, particularly at the financial level, between the nation
al museums funded directly by central government, and the 
local authority museum sector. The two dozen or so major 
national institutions have always had far higher staffing 
levels and operational budgets than any comparable museum in 
the local authority sector, but the gulf appears to be 
widening at the present time because of the disproportionate 
cuts that have been imposed on the local government sector of 
museums and related services, as compared with those of central 
government. To be fair, from discussions with civil servants 
and ministers, it seems that recent developments have been the 
result of accident rather than design, and we are constantly 
assured that there is no antagonism amongst civil servants or 
ministers towards local government museums. Unfortunately, 
over and over aqain, the national institutions have the first 
bite at the cherry,and with a total national expenditure in a 
particular sector such as museums and the arts being "cash
limited" on a global basis, if the Minister for the Arts is 
persuaded to approve a particular major new development with 
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one of the national museums or perhaps with one of the Arts 
Council's major "clients", there is inevitably less available 
within the national financial ceiling for the local authority 
sector. More colloquially, one might say that, year after 
year, the national bodies funded directly by central govern
ment have got their snouts in the trough first, and the local 
government sector had to make do with the left-overs. 

Another matter which causes me very considerable concern, 
looking to the future of museums, is that it is so much 
easier to raise enthusiasm and funds, whether public or private, 
for exciting new projects than for the maintenance of estab
lished services. I think that this is inevitable: the 
existing, older-established institutions have massive, 
continuing responsibilities, not least in terms of the care 
and deployment of extremely important collections gathered 
together over a period of a century or more, to say nothing 
of the massive financial burden of caring adequately for the 
large number of historic buildings used as museums, (In the 
case of our own Service, the average age of our premises is 
around 270 years, and, out of eighteen buildings, only one -
the Jewry Wall Museum - was actually designed for use as a 
museum. Information and enquiry work - simply dealing with 
enquiries from members of the general public and helping 
people with every conceivable kind of museum or archive-based 
subject, from the identification of family heirlooms through 
to, quite literally, the insect that has just crawled out of 
the woodwork - takes the equivalent of 7½ man-years of staff 
time every year, a scale of commitment which few, if any, 
newly-established museum would have to carry.) 

Over the next decade or so, many of the newly-developed 
and apparently more entrepreneurial museums and preservation 
schemes established in Britain over the past twenty years are 
going to pass if not into a comfortable middle age then 
certainly out of their first flush of youthful enthusiasm, and 
will, I suspect, face many of the pressures that the longer
established and perhaps more traditional public museums and 
galleries already face. It is a sobering thought that, in the 
United States, where the prj_vate museum "explosion" perhaps 
started somewhat earlier thcln in Britain, it is currently 
estimated that, whilst five new museums are still opening 
every week, on average, two per week are failing and having 
to close, with the inevitable consequence incmost cnses that 
the collections are dispersed. 

I would argue that, whiJ st there are certain1y ~,l;c,ring 
gaps in museum provision in terms of both geographical and 
subject coverage, and in LeicestE:rshire we clearly have our 
weaknesses in this respect, particularly the lack of provision 
in the major towns outside Leicester, there needs to be a long, 
hard look nationally, regionally and locally at both levels 
and standards of museum provision, and a serious attempt to 
match the aspirations of those wishing to promote, or be 
provided with, new museums with the level of resources that 
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is likely to be available on a continuing basis. Over the 
past few years, it has, perhaps, been far too easy to raise 
capital sums for the establishment of new projects in response 
to good, perhaps brilliant, ideas for new museum developments 
through charitable donations and commercial sponsorships, but 
there is no publicity value to a sponsor in meeting the 
continuing costs of day-to-day maintenance, cleaning, etc. 
Nor - one would hope - are the temporary unemployment relief 
schemes on which many newly-established private museums (and, 
indeed, a considerable number of local authority museums) have 
come to depend over the past four or five years going to 
continue for ever. 

Finally, in considering the present and future purpose of 
museums, I would draw your attention to one of the most serious 
matters facing our present-day society: the groups which can 
almost be described as "lost populations" so far as the great 
majority of museums is concerned: the alienated, unemployed 
youths and the ethnic minorities now forming such a significant 
part of our local culture. 

Are any of our museums, whether conventional or of the new 
and "entrepreneural" varieties, successfully communicating 
with these populations, and are they of any relevance to them? 

This is, in my view, a crucial issue for us at the present 
time, when we have high unemployment, and when the head
quarters of our Service is in Leicester, with its high ethnic 
minority population. Yet, our one post which was specifically 
dedicated to the development of educational activities in the 
field of cultural history, and hence of relevance to ethnic 
minorities, has been "frozen" for the past three years, not 
because it was felt that this was an expendable post, but 
because it was the first one to become vacant in a period of 
spending and staffing cuts. This is, of course, a reflection 
of a national problem in relation to the funding of museums 
and related areas, and I am certainly not complaining about 
the very difficult decisions taken by my own Authority in order 
to comply with financial targets imposed by successive 
governments of both political persuasions. 

What I do know is that, for a very small amount of 
additional money, even in comparison with the budget needed 
to meet the existing commitments of our own Service let alone 
the total expenditure of the County Council, we could recruit 
suitable, dedicated specialist staff and could, I believe, 
make an enormous impact on the young people of the Inner City 
and other problem areas, and on our ethnic minority groups. 
I know that museums can do this, because I have been fortunate 
enough to see this sort of operation at work in the Anacostia 
Neighborhood Museum in an extremely depressed Black neighbour
hood, less than three miles from the Capitol in Washington, 
U.S.A. Faced with similar, or even greater, problems of urban 
deprivation, the Smithsonian Institution, the United States 
National Museum, decided to spread itself beyond the triumphal 
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parade of national museums along each side of the Mall 
between the Washington Monument and the Capitol, and create 
a completely new, community-based facility in an abandoned 
small cinema, in the centre of the Anacosia ghetto (12), 
A dozen years' experience there shows quite conclusively that 
a museum can be not only of direct relevance to an indifferent 
indeed, at times, hostile, local population, but can be 
developed into a major focus for the regeneration of self
respect and community spirit in an area, the like of which, 
thank God, we have never experienced in this county. 
Anacostia shows what can be done with .relatively modest 
resources and a lot of hard work, but, equally, shows that 
a new kind of approach to the provision of museum services 
is needed, Museum staff must adapt too, or perhaps one may 
need to recruit and train a different kind of staff: 
Anacostia is the only museum that I know of with a Director 
who is an ordained Minister of a Black Baptist Church and a 
social worker by original training. 

We certainly should not in any way diminish our service 
to our traditional public, and, indeed, I see the improve
me~t ~four existing Museums and Galleries as a very high 
priority, On the other hand, I feel sure that, at the 
present moment, much the biggest challenge to museums in the 
1980s is my fourth "R" - Relevance. When we are asked "Why 
Museums?", we should not be forced to answer, as someone did 
about climbing Everest, "Because they are there", We should 
be able to answer: "Because they matter". 
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FIELD PONDS IN NORTH LEICESTESHIRE 

THEIR CHARACTERISTICS, AQUATIC FLORA AND DECLINE 

J.E. Beresford and P. M. Wade 

ABSTRACT 
The chemical, physical and floristic characteristics of 351 

field ponds in the Loughborough district of Leice~tershire are de~cribed. 
The ponds were eutrophic with a mean size of 150m and a mean maximum water 
depth of lm. Although their aquatic flora has remained substantially 
the same since 1747 there has been a decline in the number of species from 
87 before 1900 to 77 in 1979, and decreases in the distribution of a further 
11 species. This impoverishment is due to farmers failing to manage their 
ponds which, in many cases, have become redundant. Between 1934 and 1979 
60% of the ponds disappeared and 50% of the remaining 370 ponds are infilling 
naturally. Consideration is given to the implications for the conservation 
of the aquatic flora of this habitat. 

INTRODUCTION 

For nearly 2000 years, ponds have provided an essential 
water supply for agriculture and they are found in large 
numbers throughout the British Isles; Burton (1977) 
estimated about 350,000 for England and Wales. Ponds are 
considered as small, shallow, discrete pieces of water not 
exceeding 500m2 in extent and usually much smaller, although 
some authors, for example Elton and Miller (1954) have 
extended the term to include water bodies of up to an acre 
(4050m2 ). They are known under a variety of other names 
including farm pond, dew pond, cloud pond and mist pond, and 
possess a well documented history (Martin, 1915; Pugsley, 
1939; Dyson, 1974 & 1976 and Burton, 1977). 

Today field ponds are of little use; most water is 
supplied to livestock from troughs in the fields, There has 
also been an increase in arable acreage since the thirties 
(Ministry of Agriculture, Fisheries & Food, 1977), a system 
which does not require ponds. As a result of this decline in 
their usage, field ponds are disappearing from the landscape, 
either being actively filled in or infilling naturally due to 
lack of management, with a consequent loss in conservation 
value (Clegg, 1972). 

This paper provides an introduction to this habitat 
describing the characteristics of field ponds including 
their aquatic flora, and decline in numbers, for the 
Loughborough district of Leicestershire (Mott et al, 1886), 
an area of 32300 ha (125 sq. miles) in the north of the 
county (Fig. 1). 
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MA'rERIALS AND METHODS 

Field ponds were located using Ordnance Survey 1 : 25000 
maps, aerial photographs taken by the Hunting Survey in 1969 
and a preliminary field survey. This preparatory study 
formed the basis of an extensive survey of 351 of the 370 
field ponds in the district (Fig. 1). Ponds were visited 
twice during the summer of 1979, and the information 
collected consisted of a detailed description'of the pond, 
an account of the aquatic macroflora and an assessment of 
water quality. 

In order to discover something of the past flora of field 
ponds, a search was made for plant records from botanical 
literature (including county floras), other literature (e.g. 
historical sketches), herbarium specimens, manuscripts and 
personal notebooks of local naturalists. 

The nomenclature in this paper is according to Tutin 
et al. (1964-1980). 

CHARACTERISTICS OF FIELD PONDS 

The mean size of the ponds was 150m2 (range 10-500m2) 
with a mean maximum water depth of 100cm (range 0-320cm). 
Typically one third of the pond perimeter was fenced, another 
third was open and accessible to stock, and the last third 
surrounded by tree and shrub species. 39 tree and shrub 
species were found to grow around the ponds, (mean: 2·3 
species per pond), casting, on average, a third of the pond 
into shadow. The most common species were Crataegus monogyna, 
Salix sp. , Fraxinus excelsior and Rosa sp. Ponds 

were found on grassland ( 44%), arable land ( 39"/o) and wood
lands, heath and moorland, common land, roadside verges, 
grounds of large houses and farm yards (17%). The total water 
surface area was Sha, and the density of ponds was l•l km-2, 
Water in the ponds ranged either side of a neutral pH (6•4 -
8•7), with a variable conductivity (200 - 2000 ps cm-1). 
From the values of nitrate,nitrite, ammonia, phosphate, 
sodium and calcium, the ponds were considered eutrophic. 

Ratcliffe (1977), in his review of national habitat 
types, described typical field ponds as having a.mean size 
of 100m2 , a depth of between 46-76 cm., a pH range of 6•5 -
8•5 and occurring with a density of 3•6 - 12·5 ponds km-2 
Comparison with the present study and other investigations 
of ponds (Table I) suggests that the "typical" pond tends to 
be larger, varying in size both in terms of mean surface area 
( 100 - 242 m2) and mean ·,rater depth ( 40 - 150 cm ) . 
Ratcliffe's estimate for density of ponds, however, was 
optimistic,the observed range being l'l - 8·3 ponds km -2 and 
declining. 
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AQUATIC FLORA 

The ponds contained a total of 77 species, (57% marginal/ 
emergent, 25% floating and 18% submerged plants, similar 
proportions to those found in other ponds in Leicestershire 
(Jones, 1971 and Hodgkin, 1976)). The most common species are 
typical of ponds, as exemplified by comparisons with ponds in 
other areas (Table I) These species are typical of eutrophic 

Tabler. Frequency of any species occurring in more than 
50% of ponds. 
(*no species occurred in 50% or more ponds; 

- data not available). 
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,c,. UC)1J.CiS investigated 351 406 23 22 483 65 
·,\,L of species 77 86 46 44 36 19 
lvl\~:'a1l C -:ipecies per pond 5 16 14 5 3 2 
MCd.fl ,rt.--:>a of ponds ( m2) 150 242 100 
Mean pd 7.3 7.2 7.4 
Mean WaLer D,?pth (cm) 100 150 40 
Density of pondEi ( krn- 2 ) 1 ~ 1 8.3 8.3 

SPECIES 0/ 
/0 FREQUENCY 

i\lisma plantago-aquatica 26 74 48 14 10 9 
Ceratophyllum demersum 0 0 91 0 1 0 
Gali um palustre 4 61 0 14 0 0 
Glvceria fluitzms 48 81 0 36 25 43 
Glyceria maxima 0 0 87 0 0 0 
Juncus effusus 13 82 0 18 17 17 
Lemna minor & L. gibba 46 71 78 14 10 9 
Polygonum amphibium 8 4 100 14 1 (j 

Ronunculu,s sceleratus 14 64 0 18 ,1 17 
Sol 11num dulcamara 61 55 0 0 20 u 
Sparganium erectum 18 61 17 14 16 0 

water. Although the ponds collectively supported 77 species, 
55 occurred in less than 5% of the 351 ponds, and the 
averaqe number of species per pond was 5, ( range of 0-1 7). 
Within the Loughborough district only 12 species were re
stricted to ponds although some of these are rarities 
within the county : Azolla filiculoides, Groenlandia densa 
and Spirodela polyrhiza, 

Botanical records dating from as early as 1747 show that 
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the flora of the ponds has remained stable since that time. 
The majority of the species have been consistently widely 
distributed throughout the district. Some rarer species 
have remained rare with remarkably constant distributions 
(Table II). These species have been found regularly in the 
same pond or ponds over a number of years. For example, 
Azolla filiculoides was recorded from "a cow pond near 

Cossington" in 1948 and the plant was subsequently recorded 
from this and other ponds near Cossington in 1949, 1970-1974 
and 1979. A. filiculoides is only known from Cossington apart 
from a one-off sighting in the River Soar. 

Table II. Rare species in ponds in the Loughborough 
district with unchanging distribution and 
year of first record from a specific pond 
or ponds. 

Azolla filiculoides (1948) 
Equisetum fluviatile (1882) 
Myriophyllum 

spicatum (ea. 1880) 
Potamogeton polygoni

folius (1852) 

Ranunculus omiophyllus (1905) 
R. trichophyllus (1903) 

Sparganium emersum (1848) 

Other species have shown decreased distribution. Ten 
species have been lost from the ponds in the district, the 
last records all being before the turn of the century 
(Table III). Butomus umbellatus had been described as 
"common" in ponds, whereas Carex vesicaria, Apium 
inundatum, Bidens tripartita, Limosella aquatica and Potamogeton lucens 
were all "rare". The remaining three species were simply 
described as "in ponds". The distributions of a further 11 
species have decreased(Table III), a species having been 
absent from a pond or parish for a long period of time. 

Table III. Decreases in distribution of species in ponds in 
the Loughborough district with year of last record. 

SPECIES LOST SPECIES WITH DECREASED DISTRIBUTION 

Apium inundatum (1850) Alisma plantago-aquatica 
Bidens tripartita (1848) Ceratophyllum demersum 
Butomus umbellatus (1848) Ceratophyllum submersum 
Carex acuta (ca.1750) Equisetum fluviatile 
Carex vesicaria (1747) Glyceria fluitans 
Limosella aquatica (1848) Groenlandia densa 
Potamogeton gramineus (1852) Lemna gibba 
Potamogeton lucens (1896) Ranunculus flammula 
Ranunculus circinatus (1848)Potamogeton natans 
Scirpus lacustris (1848) Typha latifolia 

Zannichellia palustris 
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This impoverishment of the flora of the ponds could be 
attributable to such factors as pollution and eutrophication, 
decrease in-pond size and loss of habitat. As described above, 
the water in the ponds was eutrophic, though no excess levels 
of phosphorus or nitrogen were encountered. Ponds in arable 
fields might have been expected to have higher nutrient levels 
than ponds in grassland due to application of greater amounts 
of fertilizer: no significant differences were found on 
testing this hypothesis. Likewise there was no significant 
relationship between pond size and the number of plants 
species until the size of the water body was greater than 
500m2 . The reduced size of ponds resulting from less 
efficient and less regular dredging is, therefore, not 
directly responsible for a decrease in the numbers of species. 
Jones (1971) considered that pond size had little effect on 
the number of species; however, ponds exceeding 1oom2 were 
capable of supporting a larger number of species than smaller 
ponds. Relton (1972) and Day (1981) described positive 
correlations between numbers of species and pond area. 

Analysis of the data in Table III reveals that seven 
species have been lost or have decreased in distribution as 
a result of ponds being filled in, (three of these sites were 
filled in due to urban development). In a further eight cases 
the ponds still remain, but there are no details for the 
remaining seven species. 

LOSS OF PONDS 

The majority of ponds in the district were created around 
the turn of the 19th century for watering stock in the newly 
created fields. The earliest date for which an accurate count 
can be made for the district is 1934 when there were 958 field 
ponds. By 1979 the number had decreased to 370, an overall 
loss of 60% in the last 50 years (Fig. 1). Losses of ponds 
have been recorded for other parts of England and Wales with 
most areas having lost at least a third of their ponds over 
the past 50-100 years (Table IV). It is interesting to note 
that Relton (1972) although recording a loss from 1890 of 56'% 
of the ponds in an area of Huntingdonshire, found an increase 
of 36% in the same area from 1764 to 1890, a time during which 
ponds were being constructed. 

The increase in arable farming which has occurred in 
Leicestershire especially since 1940 (Bowler, 1981) could be 
a reason for the decline in pond numbers in the Loughborough 
district, Ponds in arable fields are redundant and it is a 
popularly held view that farmers fill them in. Examination 
of the figures for changes in agricultural land use and 
shifts in ratios of ponds on arable land: ponds on grassland 
(Table V) shows that although in 1934 there were relatively 
more ponds on grasslands, since that time more ponds have 
survived in arable fields, 

30 



Table IV. Loss of field ponds in England and Wales 
(1839-1981). (* = in Day, 1981). 

LOCALITY 

N. Leics. 
N.E. Leics. 
N.E. Leics. 
Wirral, Cheshire 
Christleton,Cheshire 
Cheshire 
Kimbolton, Hunts. 
Hunts. 
Redditch, Worcs. 
Worcs. 
Beds. 
Barlborough, Derbys. 
Napton, Warks, 
Co.Durham. 
Clwyd 

PERIOD 

1934-79 
1934-69 
1934-76 

? 
1844-1972 
1954-79 
1890-1980 
1890-1972 

? -1966 
? -1980 

1910-1981 
1839-1979 

? -1976 
? -1964 
? -1979 

% LOST 

60 
35 
37 
60 
41 

most 
50 
56 
19 
35 
82 

0 
8 

41 
32 

SOURCE 

Present study 
Jones, 1971 
Hodgkin, 1976 
Greenwood* 
Redwood* 
Edmondson, 1979 
Mabey, 1980 
Rel ton, 1972 
F inctJ-er, 1966 
Day 
Stubbs, 1981 
Wade, M.R.pers.comm. 
Gulliver, 1978 
Wanless, 1964 
Day, 1981 

Table v. A comparison of the ratios of arable to grassland 
and the ratio of ponds in those fields for the 
district (1934 - 1979). (Land use taken from 
First and Second Land Utilisation Surveys). 

DATE 

1934 
1960 
1979 

ARABLE 

19 
34 
42 

GRASS 

81 
66 
58 

PONDS ON ARABLE 

11 
49 
47 

PONDS ON GRASS 

89 
51 
53 

Little indication of active infilling of ponds was seen 
during the survey, only 2:'/o of ponds contained dumped rubbish. 
On the Other hand over half the ponds were infilling 
naturally through hydroseral succession due to neglect, a 
process speeded up by livestock trampling in the margins: 
this is a possible reason for the greater loss of ponds in 
grazing land, especially where troughs had been installed. 

Jones (1971) and Day (1981) came to the opposite conclu
sion, that is more ponds are filled in on arable land, 
although in one case the pattern was confused by urbanization 
(Jones, 1971). Jones also found that smaller ponds were more 
likely to be filled in than larger ones. Although data on 
the size of ponds lost from the Loughborough district were 
not collected, it is considered that the smaller ones will 
infill naturally more quickly. 

DISCUSSION 

Field ponds are a characteristic freshwater habitat, the 
degree of variation from one area of the country to another 
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in terms of physical, chemical and floristic. properties is 
small, Although the density of ponds per unit area of the 
countryside may differ, the numbers of ponds have and still 
are undergoing a dramatic decline. This loss of habitat is 
identified as the main reason for the impoverishment of the 
aquatic flora of ponds, not only in the Loughborough district 
but elsewhere. Sowter (1960) recorded the losses of 
Hydrocharis morsus-ranae,Ranunculus lingua and Stratiotes 
aloides from ponds in other parts of Leicestershire due to 
infilling, and similar losses have occurred in Suffolk 
(Bull, 1977) and Berkshire (Bowen, 1977). 

The disappearance of the ponds in the Loughborough 
district, is largely a natural process encouraged by live
stock trampling the banks. This infilling is occurring in 
over 50% of existing ponds and the effect has been most 
noticeable on submerged plant species and species with a 
preference for deeper water (Table III). The loss cf species 
from ponds, is however, clearly not directly proportional to 
the 60"/o loss of habitat described above. The declines in 
species distributions began in the early 1900s (Table III) 
and there would certainly have been losses by 1934, Of 
greater relevance is the fact that the species complement 
has only declined by approximately <:J"/4 as compared with the 
substantial loss of habitat. The graph of cumulative numbers 
of species plotted against cumulative area for the district 
(Fig. 2) provides the reason, for this surprisingly slow 
decline in the number of species. In fact a further loss of 
25% of the poncis would have relatively little effect on the 
total numbers of species. The relationship,however, is not 
that simple, as the lower the pond density becomes, the 
greater the difficulty plants will encounter in moving from 
one pond to another. On the other hand, the ability of some 
species to distribute themselves is limited as exemplified 
by those rare species in the district which have failed to 
increase their distribution (Table II). This aspect of the 
ecology of ponds needs further research. 

CONCLUSIONS 

The following conclusions may be drawn from the results 
of this survey. 

2. 

The physical, chemical and floris~ic C?haracter~stics of. 
field ponds in the Loughborough distric~ ~f Leicestershire 
are described: they were found to be similar to ponds 
elsewhere in Great Britain. Although the ponds col~ectively 
supported 77 plant species, the mean number of species per 
pond was only 5. 

Botanical records show that the flora of the ponds has 
remained stable since 1747. However, ten species have 
been lost from this habitat and the distributions of a 
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further 11 have decreased. This 
attributable to the infilling of 
decreased in numbers from 958 in 

impoverishment is 
ponds, which have 
1934 to 370 in 1979. 

3. The main reason for these losses was the neglect of 
ponds which were allowed to infill naturally: 50% of 
existing ponds were found to be in this state •. 
Proportionally more ponds have been lost from grassland 
than arable land. 

4. The diminution of numbers of plant species is small 
relative to the loss of habitat. This is explained by 
(i) the fact that the impoverishment of the flora began 
at about the turn of the century, data for pond losses 
starting only in 1934 and (ii) examination of the species/ 
pond area curve (Fig. 2), which shows that 324 ponds 
(6 ha) support 88% of the species. 
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NOTES ON THE CHIRONOMID FAUNA OF RUTLAND WATER, LEICESTERSHIRE 

Andrew E.Brown 

Chironomids are flies belonging to the family Chironomidae, 
order Diotera. In Britain 448 species were listed in the check
list of British insects (Kloet and Hincks, 1975), but recently 
a number of new additions have been made. Most chironomid species 
have aquatic larval and pupal stages and are found in a variety of 
freshwater habitats. The common name given to the adult flies or 
imagines varies with locality but the names midges, gnats and 
blackflies are used. The fishing fraternity use the name buzzers 
because of the noise made by swarms of male imagines. The use of 
such names leads to confusion because the same name can be used for 
several different groups of insects. 

STUDY AREA AND METHODS 

Male imagines were collected at Rutland Water as part of a 
larger study on the ecology of chironomids in the reservoir. 

Rutland Water, formerly known as Empingham Reservoir, lies 
midway between the towns of Leicester and Peterborough, in the county 
of Leicestershire. Water for the reservoir is derived from the 
natural catchment area and is also pumped to the reservoir from the 
rivers Nene and Welland. The reservoir began to fill in early 1975 
and is one of the largest reservoirs in Britain. The main 
limnological features of Rutland Water have been described by 
Harper (1978). 

Considerable difficulty exists in identifying the immature 
stages of chironomids and many can only be identified to the generic 
level. However, male imagines can be identified to species using 
the key by Pinder (1978). Mating swarms of male imagines are 
frequently seen around Rutland Water, particularly on calm days at 
dawn and dusk. 

Imagines were collected using a fine mesh sweep net whilst 
they were swarming or as they rested on vegetation. 24 collections 
were made on separate dates between August 1977 and October 1978 
from a variety of sites around the reservoir. 

RESULTS 

The family Chironomidae is divided into seven subfamilies 
(Pinder, 1978) of which three were recorded at Rutland Water; 
Tanypodinae, Orthocladiinae and Chironominae. The taxonomy and 
nomenclature of Kloet and Hincks (1975) was followed in the 
compilation of the following species list. Additional notes include 
details of abundance and date of collection. 
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SUBFAMILY: Tanypodinae 

TRIBE: Macropelopiini 

1. Procladius choreus (Meigen) This species was the most abundant 
Tanypodinae species at Rutland Water. It occurred frequently 
throughout the study period. Male imagines were particularly 
abundant in September 1977 and June 1978. 

2. Psilotanypus rufovittatus (Wulp). 4 male imagines collected 10-6-78. 

TRIBE: Pentaneurini 

3. Ablabesmyia monilis (Linnaeus). 1 male imagine 10-9-77, 1 male imagine 
10-6-78 and 17 male imagines 19-8-78. 

4. Ablabesmyia phatta (Egger). 2 male imagines 10-6-78. 

SUBFAMILY: Orthocladiinae 

TRIBE: Metriocnemini 

5. Bryophaenocladius nitidicollis (Goetghebuer). 2 male imagines 27-6-78. 
Fittkau, Schlee and Reiss (1967) classify this species as an inhabitant 
of small and temporary ponds as well as damp soil. 

6. Corynoneura carriana (Edwards). A very small species. 10 male imagines 
collected between June and October 1978. The largest numbers were 
recorded in October. 

7. Metriocnemus atratulus (Zetterstedt). 1 male imagine 13-6-78. 
8. Metriocnemus hygropetricus (Kieffer). 3 male imagines 23-6-77 and 2 male 

imagines 23-10-78. Fittkau et al (1967) recorded both of these species of 
Metriocnemus as inhabitants of springs and small streams. 

9. Smittia pratorum (Goetghebuer). 4 male imagines 21-4-78, 2 male imagines 
16-8-78 and 4 male imagines 23-10-78. 

TRIBE: Orthocladiini 

10. Cricotopus intersectus (Staeger). 12 male imagines were recorded in June, 
July and August 1978. 

11. Cricotopus sylvestris (Fabricius). The most abundant species of Cricotopus 
at Rutland Water. Numerous male imagines were collected during the summer 
months 1977 and 1978. 

12. Orthocladius glabripennis (Goetghebuer). 4 male imagines 9.5.78. 
13. Orthocladius oblidens (Walker). 24 male imagines 23-6-77 and 49 male 

imagines in May and June 1978. 
14. Psectrocladius barbimanus (Edwards). A frequently occurring and abundant 

species at Rutland Water. The largest numbers of male imagines were 
recorded in May and June 1978. 

15. Psectrocladius sordidellus (Zetterstedt). 3 male imagines 29-8-78. 

SUBFAMILY: Chironominae 

TRIBE: Chironomini 

16. Camptochironomus tentans (Fabricus). 1 male imagine 23-9-77 and 5 male 
imagines in August 1978. 

17. Chironomus plumosus (Linnaeus). This species was the numerically dominant 
chironomid at Rutland Water in 1976 and early 1977. A frequent and 
abundant species. Typical of eutrophic lakes and reservoirs. 

18. Chironomus riparius (Meigen). Numerous male imagines were collected at the 
end of 1977 but few were recorded in 1978. 

19. Cryptochironomus supplicans (Meigen). 2 male imagines 16-8-78. 
20. Endochironomus albipennis (MeJlgen). An abundant species at Rutland Water 

particularly during the summer months 1977 and 1978. 
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21. Glyptotendipes paripes (Edwards). 2 male imagines 31-5-78 and 2 male 
imagines 10-6-78. 

22. Limnochironomus nervosus (Staeger). l male imagine 31-5-78. 
23. Microtendipes chloris (Meigen). This species occurred throughout the 

study period but never occurred in very large numbers. Some increase 
in abundance in 1978 was indicated. 

24. Parachironomus arcuatus (Goetghebuer). 12 male imagines September 1977, 
1 male imagine 31-5-78 and 2 male imagines 10-6-78. 

25. Parachironomus vitiosus (Go~tghebuer). 2 male imagines 10-6-78. 
26. Polypedilum nubeculosum (Meigen). A very abundant species at Rutland Water 

and occurred throughout the study period. 

TRIBE: Tanytarsini 

27. Micropsectra lindrothi (Meigen). 5 male imagines 23-6-77, l male imagine 
10-6-78 and 18 male imagines 13-6-78. 

28. Tanytarsus bathophilus (Kieffer). A frequently occurring and abundant 
species at Rutland Water. 

29. Tanytarsus gracilentus (Holmgren). The most abundant Tanytarsus species 
at Rutland Water. It occurred throughout the study period and was 
frequently observed in large swarms. 

30. Tanytarsus gregarius (Kieffer). 6 male imagines 9-5-78. 
31. Tanytarsus holochlorus (Edwards). 11 male imagines 29-9-77. 
32. Tanytarsus lestagei (Goetghebuer). An abundant species throughout 1978. 

The largest number of male imagines was collected on 31-5-78. 
33. Tanytarsus pallidicornis (Walker). 11 male imagines 23-6-77 and 2 male 

imagines 10-9-77. This species was not recorded in 1978. 

DISCUSSION 

A total of 33 species was recorded in this study based on 
collections of male imagines at Rutland Water. The species list 
is relatively short and the total species list is likely to be 
much longer. However, most of the abundant species at Rutland 
Water were probably included. Comparison of the species 
composition with other lakes and reservoirs is difficult due to 
the wide variety of sampling procedures and the varying degrees 
to which authors have taken their identifications. The composition 
of the dominant species is similar to other eutrophic reservoirs 
such as Eglwys Nunydd Reservoir (Potter and Learner, 1974) and 
Kempton Park East Reservoir (Mundie, 1954). 

Adult chironomids are known to have a short life span and, 
therefore, the dates given here indicate the approximate date of 
emergence. However, no conclusions can be drawn as to the main 
emergence period because of the shortcomings of the sampling 
programme. 

It is hoped that check-lists such as this will assist in the 
production of distribution maps as well as providing information 
on the soecies composition of different habitats. 
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THE DISTRIBUTION AND STATUS OF ROCK-ROSE 
HELIANTHEMUM CHAMAECISTUS MILL. 

IN RELATION TO LAND USE IN THE STAMFORD AREA 

B.N.K.Davis and P.E.Jones 

ABSTRACT 

An attempt has been made to locate and measure all rock-rose 
colonies on the oolitic limestone around Stamford, Lines. Sixty-five 
sites are listed and a further 17 are thought to have been lost since 
1950. Five habitat categories are distinguished: 1) semi-natural 
grasslands, 2) grasslands on ancient quarry workings, which include 
the two largest sites of Barnack Hills and Holes and Collyweston 
Quarries, 3) open vegetation in quarry workings, 4) field margins, 
woodland rides, etc., 5) road verges and banks. The most important 
factors affecting survival and status of colonies are steep slopes or 
rough topography, shade/competition, cutting or grazing, and aspect. 
Rock-rose is considered to be a good indicator of species-rich 
communities and therefore of the status of other calcareous grassland 

plants. INTRODUCTION 

The fragmentation and loss of areas of old grassland, 
deciduous woodland, heathland and wetland in lowland England 
are constant themes in recent accounts of changes in the 
British flora (e.g. Perring, 1970; 1974). These trends have 
operated for a long time, but agricultural intensification has 
been a major factor in increasing the rate of change in land 
use since 1939. The conversion of pasture land to arable took 
place at an unprecedented rate during the second world war and 
has continued since 1945 together with the reseeding of old 
grassland. For example, a reduction of permanent grass in 
Rutland from more than 60,000 acres (24,000 ha) before the war 
to less than 30,000 acres (12,000 ha) by 1966 was shown by 
Messenger (1971), as a result of which he states, "many species 
of plants typical of grassland communities and described by 
Horwood & Gainsborough (1933) as 'generally distributed' must 
now be considered to be 'frequent in suitable habitats', while 
others have become rare and local". The use of fertilizers on 
permanent grassland has also been a major factor in reducing 
floristic diversity (Thurston, 1969). 

This paper analyses the distribution and status of rock-
rose, Helianthemum chamaecistus in the Stamford area. This 
species was said by Candler (1908) to be "on limestone 
generally" in Rutland and could once have had an extensive 
distribution in grassland where the Lower Oolite outcrops in 
the adjoining counties of Northamptonshire, Leicestershire, 
Cambridgeshire and Lincolnshire. In other parts of the 
country, H. chamaecistus is still a widespread and common 
species but it is instructive to examine the circumstances in 
which it now survives in an intensely farmed area, not only 
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because the plant has intrinsic appeal but because it is 
indicative of local threats to many other calcareous grass
land species. 

DISTRIBUTION OF H. CHAMAECISTUS AND LAND USE HISTORY 
IN THE STAMFORD AREA 

The chosen study area covers the oolitic limestone within 
a radius of 11 km from Stamford, Lines. This area takes in 
all the known localities of H.chamaecistus from Yarwell, 
Northamptonshire, in the south to Little Bytham, Lincolnshire, 
in the north. Published records of H. chamaecistus were 
obtained from local floras and reports (Horwood & Gainsborough 
1933; Messenger, 1971; Druce, 1930; Rees, 1970; Laundon, 
1964). Additional records were obtained from local botanists 
and the Peterborough Environmental Record Centre and several 
new sites were found by tours of the study area. Old sites 
recorded from the Huntingdon area (Druce, 1926) and north west 
Bedfordshire (Dony, 1953) have been lost. Thus today, the 
distribution of H. chamaecistus extends to the north of the 
study area without a major break as far as Lincoln whilst the 
nearest sites to the south are 50-60 km away on the chalk of 
south Bedfordshire and Cambridgeshire (Perring & Walters, 
1976). 

Sixty-five sites were located (Fig. 1). They may be 
divided roughly into three groups: a compact northern cluster 
around Pickworth and Holywell on the Lincolnshire/Leicester
shire borders (sites 1-26), a more diffuse Cambridgeshire 
cluster south east of Stamford plus Ring Haw in Northampton
shire (sites 40-64), and a very scattered western group with 
about half as many sites as in the other two groups lying 
within Leicestershire and Northamptonshire between Woodhead 
and Wakerley Spinney (sites 27-39 and 65). Sites 3, 4 and 15 
have each been subdivided into a and b because they are 
composed of two distinctive though contiguous parts. 

Five categories of sites can be distinguished (Table 1). 
Of these the semi-natural grasslands represent the type of 
community from which all the others have been derived. Six 
of these grassland sites are apparently still regularly 
grazed, Ailsworth Heath (part of Castor Hanglands National 
Nature Reserve) has received intermittent light grazing and 
mowing to maintain its conservation interest while the areas 
at Luffenham Golf Course have received no recent management. 

Ancient limestone quarry workings comprise the second 
category. Their method of working probably allowed much of 
the original turf and plant fragments to survive and their 
disturbed form and shallow soils have hindered their 
conversion to arable land, There are nine such sites which 
have rich calcareous grasslands redeveloped under the 
influence of more or less intensive grazing and occasional 
burning. Of these, Barnack Hills and Holes National Nature 
Reserve is by far the largest site for H. chamaecistus in 
the Stamford area. It derives its name from the ridges and 
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Fig. 1 The distribution of H.chamaecistus in the Stamford 
area, showing county boundaries and some of the roads. 
Numbers refer to sites in Table 1. 
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No. 

2 

3a 
4a 
23 
30 
35 
43 
51 
59 

63 

15a 
36 
37 

"" 46 
N 52 

53 
54 
55 
60 

10 
17 
27 

32 
33 
34 
40 

16 
41 
42 
56 
58 

Table 1 Location and land use of Helianthemum chamaecistus sites in the Stamford area in 1979 

L=Lincolnshire, R=Rutland (Lejcestershire),N=Northamptonshire, C=Cambridgeshire (Soke of Peterborough) 

Site 

Dartmouth Point 
Holywell Hill 
Medwell's Field 
Ryhall Heath 

Shacklewell Hollow (l) 
Luffenham Golf Course 
Bonemills Hollow 
Walcot Park 
Ailsworth Heath 

Blacklands Copse 

Barbers Hill Pit 
Collyweston Quarries 
Racecourse Farm 
Burghley Park 
"Barnack Roughs" 
Southorpe Roughs 
Harnack Hills and Holes 
Sutton Heath 
Heath Pits 

Little Warren 
Clipsham 
Bloody Oaks 

Ketton(West) 
Ket ton (North) 
Ketton (East) 
Ring Haw 

Longdales, Clipsham 
Bedford Purlieus (South) 
Bedford Purlieus (North) 
Sutton Railway 
Ufford Cutting 

County 

L 
L 

L 
R 
R 

R 

C 

C 
C 

C 

L 
N 

N 
C 

C 

C 
C 

C 

C 

L 

R 

R 

R 
R 

R 
N 

R 

C 

C 

C 

C 

Grid Ref. 

TF005165 
TF007161 
SK99 5158 
TF026135 
SK977078 
SK958028 
TF040013 
TF074040 
TFll 7020 

TF124023 

TF033136 
TF004037 
TF017042 
TF046040 
TF073049 
TF073032 
TF075046 
TF091002 
TF119023 

TF011140 
SK980153 
SK971108 

SK975057 
SK978059 
SK979058 
TL052979 

SK977150 
TL038990 
TF040005 
TL092991 
TF107038 

Orig in and Land Use 

Se~_?--natural grass_l.arc<?-~ 
Sheep and cattle pasture 
Sheep and cattle pasture 
Cattle pasture, 
Pasture 
Sheep pasture 
Rough grassland 
Cattle pasture 
Parkland avenue 
Grass heath 

)National Nature Reserve 
Grass heath ) 
Grasslands on old quarry workipgs 
Rough grassland 
Rough grassland; extensive workings 
Pasture 
Rough grassland; small pit in parkland 
Pasture 
Rough grassland 
Rough grassland; National Nature Reserve 
Pasture 
Rough grassland/scrub; National Nature 

Reserve 
Open vegetation in quarry workings 
Paths and glades in scrub/woodland 
Spoil bank 
Disturbed old workings/rough grassland 
Leics. Trust Nature Reserve 

Separate areas in large active quarry 

Bank; cleared scrub 
Marginal sites 
Perimeter of old quarry 
Woodland clearing on rideside 
Woodland ride 
Edge of old railway line 
Field edge/bank of old track 

To2al cover 
(m ) ::J:. S.E. 

97.5 
92.3+11.9 

112+16 
1. 3 

36 .8 
26.3 

557+61 
189+31 

149 

20.8 

3 .0 
1324+183 

499+74 
3 .0 

53.1+8.8 
156+16 

6536+789 
66.0 

1. 2 

24.6 
24.8 

25.3 
4.7 

16.9 
108+22 
20.0 

3.4 
1. 7 

8.1 
17.8 
0.6 

Maximum 
linear 
dimension 

(m) 

210 
120 
420 

7 

86 
126 
884 
350 
280 

30 

116 
400 
390 

70 
90 

250 
620 
125 

28 

203 
55 

73 
8 

33 
190 

10 

105 
4 

215 
26 

110 



No. 

1 
3b 
4b 
5 
6 
7 
8 
9 
11 
12 
13 
14 
15b 
18 
19 
20 
21 
22 

.,. 24 
w 25 

26 
28 
29 
31 
38 
39 
44 
45 
47 
48 
49 

Site 

Castle Bytham verge 
Holywell verge 
Pettywood Hill and Quarry 
Infield verge 
Lincolnshire Gate 
Warpool (North) 
Warpool (Middle) 
Warpool (South) 
Aunby Lodge (West) 
Aunby Lodge (East) 
Aunby 
Wicker Holt 
Barbers Hill verge 
Newell corner 
Newell lay-by 
Pickworth Drift (West) 
Pickworth Drift (Middle) 
Pickworth Drift (East) 
Ryhall road (North) 
Ryhall road (South) 
Grange Farm 
Woodhead 
Gt. Casterton verge 
Casterton bank 
Wakerley Spinney 
Wakerley bank 
Bonemills verge 
Whitewater 
Thornhaugh 
Sibberton Lodge 
Wittering 

County 

L 
L 

L 
L 

L 
L 

L 
L 
L 

L 
L 

L 
L 

R 
R 

R 

R 

R 

R 

R 

R 

R 
R 

L 

N 
N 

C 

C 

C 

C 

C 

Grid Ref. 

SK996172 
TF007160 
SK993156 
SK997157 
SK999147 
TF006152 
TF007150 
TF008148 
TF019138 
TF025136 
TF026145 
TF026155 
TF033136 
TF003141 
TF005141 
TF014131 
TF023127 
TF028128 
TF030134 
TF030131 
TF032124 
SK998122 
TF016107 
TF005084 
SP966985 
SP972984 
TF042019 
TF041036 
TF054003 
TF062997 
TF065027 

50 Mill Farm C TF067032 
57 Sutton Wood C TF095006 
61 Oxey Wood (Lay-by) C TF122036 
62 Blacklands verge C TF126027 
64 Simons Wood (2 ) C TF130028 
65 Edl th Weston R SK95 7056 

Origin and Land Use 

Road verges and banks 

(1) A few scattered plants occur along the west edge of fairways for some distance south of 958028. 
(2) Added in November 1980, area measurements not reliable. 

To;Zal cover 
(m ) _:+:. S.E. 

12.0 
2.5 

31. 2 
2.3 

12.6 
5.9 

17.8 
6.2 

40.4 
1.6 
0.2 

10.9 
3.0 
0.6 
0.9 
0.9 

36.5 
2.1 
0.6 
8.6 
4.9 
7.8 

12.1 
13.1 
92.8 

6.0 
6.0 

11.9 
7.7 
5.6 

27.8 
o.5 
0.1 
0.4 
1.8 
1. 3 

22.0 

Side 
both 
north 
both 
north 
both 
east 
north 
north 
both 
north 
north 
west 
north 
north 
north 
north 
both 
both 
east 
west 
west 
east 
both 
south 
north 
west 
west 
east 
east 
north 
both 
east 
east 
east 
east 
north 
both 

Maximum 
linear 
dimension 

(m) 

226 
39 

145 
10 

136 
112 

71 
155 
590 
146 

4 

86 
116 

72 
55 
33 

117 
152 

29 
137 

72 
146 
100 

49 
293 

33 
60 
65 
82 
25 

199 
29 

9 
8 

39 
3 

93 

In addition a few isolated plants were recorded at: SK951117 (grassy bank, Fort Henry), SK982156 (road into Clipsham Quarry), TF011142 
(road verge), TF006162 (outlier of Holywell Hill site), SP970984 (road verge), TF065029 (rough grassland). 



craters produced by quarrying the famous Barnack stone in the 
fifteenth century {Hepburn, 1942). A similar large area of 
rough undulating grassland occurs at Collyweston Quarries 
where limestone slates were quarried and mined up to the 
early part of this century (Hepburn, 1955). Southorpe Roughs, 
south of Barnack, also comprised several hectares of rough 
ungrazed grassland derived from old stone workings but two 
thirds of the area was levelled and ploughed in 1971, The 
Barbers Hill, Burghley Park and Heath pits sites are small, 
shallow hollows, the first being notable for its rich flora 
in an extensive arable area. 

The third category of sites are those developed in more 
recent quarry workings or under conditions preventing the 
development of grassland. The present Clipsham and Ketton 
sites may differ in detail from those recorded in the early 
part of this century by Horwood & Gainsborough (1933) because 
of disturbance since then. 

Apart from a few woodland margins and similar areas, the 
remaining H. chamaecistus sites were on road verges. The 
names in Table 1 are derived from nearby features as far as 
possible. Some of these verge sites have been known for a 
long time: for example Horwood & Gainsborough (1933) mention 
Pickworth Drift (sites 20-22), the Pickworth-Casterton road 
(cf. site 28), Casterton Magna (cf. site 31) and Wakerley 
Great Wood (cf, site 38) where rock-rose was recorded in the 
1870s. It is likely that most are remnants of larger 
colonies formerly present in pasture or grass heath adjacent 
to the present verge sites - as site 3b is associated with 
Holywell Hill and sites 4b and 5 with Medwell's field today. 
Thus the Whitewater site (45) is probably a remnant of 
Wittering Heath (now largely an airfield) where rock-rose was 
found in 1712 (Druce, 1930). Stamford Race Course, on the 
northern edge of the Heath, supported a colony of rock-rose 
in the 1930s before it was ploughed and this lay very close 
to the present Whitewater site. Likewise the Pickworth Drift 
sites are probably vestiges of communities once present on 
Ryhall Heath which occupies the hill to the north. A strip 
of limestone grassland survives on the northeastern edge 
(site 23) but most of Ryhall Heath was ploughed by the end of 
the 19th Century (Messenger, 1971). 

RECENT LOSSES OF H. CHAMAECISTUS SITES IN THE STAMFORD AREA 

H. chamaecistus appears to have been lost from about 
17 sites in the study area since 1950 (Table 2), All these 
sites have been visited since 1977 but a few are not detailed 
enough to check accurately. Non-flowering plants (in shade) 
or viable seed may still persist at a few places and give rise 
to colonies again under favourable circumstances but the trend 
is towards contraction in size or local extinction of sites. 
Four plants were found on a steep bank beside the Fort Henry 
lakes at the margin of what had been a long strip of herb-rich 
limestone grassland in 1963, but there seems little prospect 
of long term survival there. 
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Table 2 Helianthemum chamaecistus sites recorded during the 
past 30 years but not found since 1977. 
? in last column means that no definite cause can be 
given and small colonies may still survive. 

Recorders: K. G. Messenger, J. H, Chandler, J. Gilbert, 
J. S. Rees and Mrs. P, Cavendish. 

Locality 

LEICESTERSHIRE 

Grid ref. Recorder Year Habitat Cause of disappearance 

Greetham ea. 
North Luffenham 
Exton Park 
Exton Park 
Woolfox 
south Luffenham 
Empingham 
Empingham ea . 

;'.;; Ketton 
Little Su tie 
Exeter's Gorse 
Essendine 

NORTHAMPTONSHIRE 

Sulehay 

CAMBRIDGESHIRE 

Bedford Purlieus 
(East) 

Burghley Park 
Wansford Quarry 
Roman Bank 
Southey Wood 
Upton 

SK940145 
SK927028 
SK937107 
SK948127 
SK952140 
SK927028 
SK963090 
SK972100 
SK985048 
SK977143 
SK9712 
TF059112 

PC 
KGM 
KGM 
KGM 
KGM 
KGM 
KGM 
PC 
KGM 
KGM 
KGM 
KGM 

1976 
1967 
1965 
1965 
1964 
1967 
1965 
1976 
1965 
1965 
1966 
1966 

Road verge 
Railway cutting 
Trackside 
Rough grassland 
Old quarry 
Road verge 
Tracks,ide 
Road verge 
Grassy bank 
Old quarry 
Rides through open 
Railway cutting 

? spoil dumping 
? development of Arrenatherum and Rubus 
Ironstone workings 
Ploughed up 
Widening of Al 
Verge dup up 
Arable encroachment 
Spoil dumping 
? Cattle trampling/grazing 
? overgrown with Rubus 

scrub? shade from woodland development 
? 

TL067987 JSR 1970 Not specified ? 

TL044998 
TL046992 
TF0505 
TL082975 
TF084021 
TF1002 
TF105002 

JHC 
JSR 
JG 
JG 
JHC 
JG 
JHC 

1960) 
1970) 
1957 
1950s 
1970 
1955 
1953 

Rides 

Not specified 
Old quarry 
Limestone grassland 
Not specified 
Limestone grassland 

? disturbance and/or shading 

? 
Partly filled in ea. 1976 
? development of coarse grasses 
? 
? ploughed up 



Pre-war records of rock-rose are without grid reference 
and so cannot be pinpointed with certainty. Many can be 
equated with sites still in existence but a few could probably 
be added to the list of sites lost. One such record is that 
for Helpston quarries, 4-5 km south west of Barnack, which 
Hepburn (1942) describes as having a vegetation very similar 
to the Hills and Holes with "The same profusion of ... 
Helianthemum chamaecistus The two quarries in this 
area have both been reworked in recent years and no such 
area of grassland now remains, 

SIZE OF COLONIES 

Measurements were made of the total cover of 
H. chamaecistus and its maximum linear spread at all 65 sites. 
Cover was assessed using a 1 x 1 m frame divided into ten 
equal rectangles 50 x 20 cm, The linear road verge and wood
land ride sites and some of the other, smaller sites were 
measured in their entirety using a 60 m tape and taking two 
or three metre wide strips at a time before moving the tape, 
The other sites were first mapped to define the area(s) 
occupied by rock-rose and then random samples taken to 
estimate the total cover. 

Nearly half of the sites studied had les2 than 10m2 of 
H. chamaecistus 2 , two-thirds had less than 26m and 85% had 
less than 100m (Table 1). The largest sites occurred among 
the semi-natural grasslands (category 1) or the grasslands on 
ancient quarry workings (category 2) but the road verges at 
Wakerley Spinney and Aunby Lodge (West)and the Ketton (East) 
quarry site were also extensive. 

FACTORS AFFECTING STATUS 

At several of the grassland sites, the rock-rose was 
confined to or especially abundant on the steeper slopes and 
banks, notably at Bonemills Hollow (site 43), Medwell's Field 
(4a), Shacklewell Hollow (30) and Holywell Hill (3a). At 
Bonemills Hollow this clearly reflected the survival of 
grassland in areas which were too steep to cultivate, just as 
the rough ground and shallow soils over former quarry workings 
have deterred cultivation at Barnack (54), Collyweston (36), 
Racecourse Farm (37) and, until very recently, Southorpe 
Roughs (53). At Medwell's Field, 90% of the plants were 
concentrated in a 40 m wide band along the steepest slopes in 
the western half of the field where the mean frequency in 
random quadrats was 49%, The deeply pitted topography of 
Barnack Hills and Holes offers a wide range of aspect and 
slope. Here Lakhani & Davis (1982) have shown that rock-rose 
favoured slopes facing south south west with an optimum 
aspect around 190° (Fig. 2). 

At Collyweston (36), the overall frequency of rock-rose 
in 200 random quadrats was 44% with maximum density in the 
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s 
Fig. 2 Polarograph of the distribution of H. chamaecistus 

in relation to slope and aspect at Barnack Hills 
and Holes, based on 317 random 1 m2 quadrats, 

large western compartment of 64%, This latter figure agrees 
with Hepburn's (1955) estimate based on 50 quadrats. The 
reinstatement here of controlled grazing,as at Barnack since 
winter 1978/9, should benefit the grassland vegetation 
generally just as regular mowing of the road verges maintains 
suitable, if not ideal, conditions for rock-rose there. 
Intensive summer grazing, as at Racecourse Farm (37), reduces 
the size and flowering of plants and restricts the insect 
fauna (Davis & Jones, in press). 

Shade is an important factor in bhe avenue at Walcot 
Park (51), the ride at Bedford Purlieus (North) (42) and the 
road verge at Wakerley Spinney (38) all of which are oriented 
east-west. At Walcot Park, rock-rose was absent from an 
8 - 10 m wide strip south of the driveway whilst on the sunny 
northern side the mean frequency was 88%. The proximity of 
turkey oak Quercus cerris at Barnack also reduced the occurrence 
of rock-rose in samples especially in the south east quarter 
of the reserve (Lakhani & Davis, 1982). 

DISCUSSION 

Twenty-seven of the sites listed in Table 1 are within, 
or on the edge of, Sites of Special Scientific Interest 
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notified by the Nature Conservancy Council because of their 
species-rich communities. (This includes four in National 
Nature Reserves). In addition, several of the road verge 
sites in Leicestershire, Lincolnshire and Cambridgeshire are 
considered to be especially noteworthy by the local County 
Naturalist Trusts. H. chamaecistus is thus a good indicator 
of species-rich communities and a useful predictor of the 
status of many other calcareous grassland species. It is a 
long-lived perennial, well adapted to survive a wide variety 
of cutting and grazing regimes. It can also survive long 
periods without any explicit management, as observed at 
Collyweston, Southorpe Roughs and Casterton Bank, though in 
the past rabbit grazing probably played an important part in 
checking the development of coarse grasses, brambles and 
scrub. The evidence suggests that the more isolated verge 
sites in the Stamford area are persistent relicts of 
considerable age, perhaps from the time of the enclosures 
in the late 18th and 19th centuries, rather than recent 
colonisations. 

The loss of rock-rose from sites follows much the same 
pattern as for Pulsatilla vulgar is (Wells, 1968) except that 
the smaller and more varied sites in which it occurs are 
subject to a wider variety of destructive factors. Future 
losses, through ploughing up, reseeding or fertilization, 
could occur at most of the semi-natural grasslands and many 
of the secondary grasslands listed in Table 1 except where 
they are deliberately maintained for their rich limestone 
vegetation. Very sparse or localised colonies, such as those 
at Dartmouth Point, Ryhall Heath, Shacklewell Hollow and 
Sutton Heath, are especially vulnerable whereas the large 
colonies on the steep slopes at Holywell Hill and Bonemills 
Hollows are less likely to be affected. The pastures at 
Racecourse Farm have been threatened by a by-pass. Infilling 
and agricultural reclamation could take place at Barbers Hill 
as has already been done with a smaller pit just west of this 
site since 1958. 

Lack of management could lead to the smothering of rock
rose by coarse grasses and herbs or shading out by scrub or 
tree growth during the next decade at sites such as Little 
Warren, Bedford Purlieus, Ufford cutting and Sibberton Lodge 
road verge, as appears already to have happened in some cases. 
Most of the road verge sites could be readily destroyed by 
pipe laying or road widening etc. but many colonies in the 
Ryhall - Pickworth - Holywell district at least are likely to 
persist indefinitely as the soil is suitable for establishment. 
Road works, like quarries, may sometimes create suitable 
conditions for rock-rose establishment, as at the Wakerley 
bank site which dates since 1966 when road widening and 
visibility improvement were undertaken on this junction 
(Northamptonshire County Council, pers.comm.). However, seed 
dispersal is poor and so the chances are small except in areas 
close to existing colonies. For experimental purposes two 
small plantings of rock-rose were made in October 1978 at 
TF032121 and TF007075 (Fig.I). Site A was on a road verge 
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on the fringe of the Clipsham-Ryhall cluster; site B was on 
a recently made south west facing road cutting similar ~o 
Wakerley bank. No plants at site A appear to have survived 
into 1981 but most plants at site B have survived and 
flowered. Their colonisation by host-dependent insects is 
being studied. 
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Trans, Leicester Literary & Philosophical Soc. Vol,76 1982 

THE OCCURRENCE OF CINNABAR IN LEICESTERSHIRE 

R. J. King 

Cinnabar (Mercury Sulphide) was unknown as a British 
mineral species until 1963 when it was discovered in the 
Rutland Mine at Matlock Bath in Derbyshire (Braithwaite, 
Greenland and Ryback, 1963). Since then it has been noted 
from Masson Hill at Matlock by Kingsbury (1963); from 
several localities in Yorkshire on Grassington Moor and Pateley 
Bridge (Kingsbury, 1968); from the Royal Mine at Matlock Bath; 
from the Magpie Mine, Sheldon in Derbyshire (associated with 
srnithsonite) and from the Gortdrum Mine, Oola in County 
Tipperary in Eire - the latter three from the writer's personal 
observations. 

To the list may now be added two confirmed localities in 
Leicestershire: one at Earl Ferrers' lead mines at Staunton 
Harold; the second at Cloud Hill Quarry near Breedon-on-the
Hill (SK413214). The former is associated with zinc mineral
ization in the galena-sphalerite-chalcopyrite-baryte-calcite 
ore bodies cutting dolomitized Lower Carboniferous limestones; 
the second occurs below a zone of oxidation in dolomitized 
Lower Carboniferous limestones. 

There have been two unconfirmed references to the 
occurrence of cinnabar in Leicestershire. Both are ambiguous 
and may be interpreted in either of two ways. In his descrip
tive paper: "The History and Antiquities of Hinckley", 
Nichols (1782, p.64) stated: "In a large gravel-pit about a 
mile from the town, (Hinckley), in the turnpike road to Derby, 
a great variety of curious fossils has within these years been 
discovered ... a good collection (of these) is preserved in 
the cabinet of David Wells, Esq., of Burbach (Burbage)." 
Nichols listed and figured some of these objects and provided 
a further list of seven unfigured fossils and minerals. 
Nichols continued: "Mr. Wells has likewise some small particles 
of native cinnabar and copperas stone; •.. " There are two points 
of doubt here. The first concerns the possible misidentifica
tion of the material. There is no question of the name 
cinnabar being used as a synonym for some other salt, as it is 
an ancient name, used for over 2,000 years to describe 
mercuric sulphide. It is thought to have been first used by 
Theophrastus in 315 BC (Chester, 1896). The second possible 
point of doubt concerns Nichols' intention to place cinnabar, 
etc. on the list of specimens localized in the Hinckley area, 
or whether the material in question, including the cinnabar, 
was in fact a cabinet specimen acquired by Mr. Wells from some 
source other than the Hinckley area. The writer considers 
the latter may be the correct explanation, though the remote 
possibility of it being found in the Hinckley area, perhaps 
as a glacial erratic, cannot be ruled out. Nichols repeated 
the lists mentioned above in his description of Burbage 

51 



(1811, 4, p.462). Cinnabar, copperas stone, etc., were again 
said to-be in the possession of David Wells, Esq. Enquiries 
in the Burbage area, made by the writer, in an attempt to 
track down Mr. Wells' descendants and the whereabouts of the 
collection of rocks, minerals and fossils have, to date, met 
with little success. 

Earl Ferrers' Mines, Staunton Harold 
A fine old specimen from Earl Ferrers' mines (K2844) 

(received on an exchange basis from Repton School for Boys, 
near Derby), on close examination, showed two small areas, no 
more than 0.6 mm. square, of a thin vivid red (llAB) * film 
in the cleavages of sphalerite. Microchemical tests have 
confirmed the presence of mercury. 

Cloud Hill Quarry, Breedon-on-the-Hill 
Cloud Hill Quarry is cut in possibly diapirically 

tectonized dolomitised limestones of the Lower Carboniferous 
(Spink, 1965). These massive bedded limestones range from 
Arundian to Asbian in age (c 2s 1 to o1). 

During a routine examination of the new lower level of 
the quarry (1971), driving south at the base of the high 
eastern face a feature new to the quarry was exposed. 

Hitherto, the quarry had proved disappointing, for any 
original sulphides existed only as relics or as pseudomorphs. 
The new lower level showed the base of the zone of oxidation 
in the form of an irregular line at an average height of 1.7 m 
from the floor of the quarry. Due to dolomitization the 
limestone was rich in vughs, some completely filled with wad, 
others showing an assemblage of intimately intergrown 
crystallized masses of chalcopyrite and marcasite, associated 
with calcite, baryte, aurichalcite and cinnabar. The latter 
occurred in isolated micro-crystalline masses of a pale red 
(10A3)•colour, up to 10 square mm. in area, usually deposited 
on calcite, but occasionally on dolomite. The mineral appeared 
to be powdery, but was nevertheless firmly affixed to the 
matrix. Its identification was established by microchemical 
spot tests and subsequently by X-ray diffraction (University 
of Leicester, Department of Geology, X-ray film number 506) 
(Accession No. K8421). The occurrence closely resembles the 
original British find at the Rutland mine, Matlock Bath, 
Derbyshire (Braithwaite et al, 1962), especially in the close 
similarity of form and colour and the associated minerals. 
The persistent association of cinnabar with zinc minerals may 
be significant. 

* The bracketed letter and figure combination 
which follow the names of colours are positions on individual 
plates in the Methuen Handbook of Colour. (Kornerup and 
Wanscher, 1963). 
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The origin of the sulphides, which are obviously 
epigenetic and postdate the magnesian metasomatism which . 
dolomitized the limestones, may be suggested as representing 
a late phase of sulphide deposition from the same depositional 
processes, 
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GEOLOGICAL EVIDENCE FROM LEICESTERSHIRE ON THE CRUST OF 
SOUTHERN BRITAIN* 

M.J. Le Bas 

ABSTRACT 

The study of the pre-Devonian rocks o~ Leicestershire and a comparison with 
rocks of similar age in S.E.Ireland, Wales, the Midlands .. N,England and Belgium 
leads to the deduction that Southern Britain in the late Proterozoic, Cambrian and 
Ordovician formed an area of volcanic arcs and marginal basins off the coast of 
Gondwana, During the Silurian these territories became detached from Gondwana and 
accreted against the Laurentian plate at about the same time as the tectonic 
collision between the Laurentian and Baltic continental plates. 

The interpretation of the nature of the Earth's crust 
beneath Southern Britain, underneath Leicestershire in particular, 
rests on the evidence revealed by the scattered outcrops of 
ancient rocks, on the results of a few deep boreholes and on 
geophysical prospecting. The results of these have been reviewed 
by the author (Le Bas 1981) but both chemical analyses, and new 
methods of interpretation are constantly coming forward and the 
ocoortunity is taken here to bring matters up to date. In 
carticc1lar, the new analyses underline the problem of deducing the 
nature 0f the 2arth's crust beneath Southern Britain: has it been 
part of a continental mass for a considerable time, with a thick 
sequence of crustal sediments and related rocks, or is it 
composed of cceanic crust with only a thin sedimentary cover, 
which has besn partly involved in subduction? If the latter, in 
which direction did subduction take place? Was this part of 
Britain trapped between two suoercontinents, each overriding the 
strip of ocean floor as they accroached collision? Or was this 
part of Britain a relatively cassive section of ocean floor 
ahead of the main subduction zone in Scotland? Some apcroaches 
to these problems depend largely on subtle chemical differentiation 
of rather similar igneous rocks,for when sections of the ocean 
floor are subducted they are liable to melt, at least in part, and 
the magmas so generated reflect the composition and thickness of 
the crust subducted. 

A corollary of subduction is that sections of the oceanic 
crust may be added to continental margins, and, if those continents 
later break up, parts of them may then be added to other 
continental masses. The successive palaeo-geographies generated 
by continental collisions and fragmentation then mean that the 
geograchical relation seen today, say between England and Scotland, 
bears little resemblance to past relationships. An aspect of the 
study of crustal compositions and thicknesses is an attempt to 
reconstruct such past Palaeo-geographies. 

Determinations of the age of the rocks concerned are 
obviously critical for one must compare rocks of the same age to 
obtain meaningful deductions concerning subduction. New 
determinations of the age of the rocks are being made, and the 
techniques concerned permit some differentiation of the ages of 
sedimentation, cooling of igneous rocks and later metamorphic 
events. 

Taking these factors into account it is possible to look at 
the ancient rocks beneath Leicestershire in a more subtle way than 
hitherto. If the Old Red Sandstone, Carboniferous, Triassic 

* Chairman's address to the Geology Section, 1982 

54 



and Jurassic rocks are mentally stripped off Leicestershire, the 
components so revealed on a hypothetical pre-Devonian geological 
map-can be considered as four units. Beginning with the oldest, 
these are: (1) the Charnian; (2) the diorites of Charnwood; 
(3) the Lower Palaeozoic sediments; and (4) the Leicestershire 
pluton . The probable distribution of these has previously been 
discussed by the author (Le Bas, 1972, 1981) so that their 
characteristics need only be summarized. 

THE CHARNIAN 

These rocks are typically seen in Charnwood Forest and 
formerly consisted of shales, greywackes, various agglomerates 
and tuffs, some welded, of andesitic and dacitic composition. 
At Bardon Hill these volcaniclastic sediments are penetrated 
by dacitic plugs known as 'the Porphyroids' which probably 
represent the feeder conduits of these and later volcanic 
ejectamenta. The dimensions of the plugs and the extent of 
the pyroclastic deposits suggest that this volcanic centre 
was large, and perhaps comparable to Soufriere on St. Vincent 
in the West Indies. These Charnian rocks are now folded and 
cleaved on NW-SE axes. The volcanic rocks range from basaltic 
andesite to dacite. Chemically they are typical low-potassiwn 
calc-alkaline volcanic rocks, and are dated in the vicinity of 
680-700 Ma (Thorpe, 1982 and further references therein). 
Further similar rocks are present in the south east of the 
county beneath ~arket Harborough (Poole, et al., 1968). 

THE DIORITES OF CHARNWOOD 

These occur in two belts cutting the Charnian sediments 
north and south of Charnwood Forest. The southern diorites, 
to which the local name markfieldite was given by Hatch (1909), 
have been extensively quarried from Groby to Cliffe Hill. 
Petrographically they are granophyric diorites. The northern 
diorites are similar but more basic. The age of these diorites 
is uncertain, but a Rb-Sr isochron indicated a date of 540+57 
Ma (Cribb, 1975; Thorpe, 1982), and an outcrop of similar -
markfieldite in Judkins Quarry at Nuneaton in Warwickshire shows 
Cambrian sediments unconformably covering it (Wills and Shotton, 
1934). If these diorites are correlated, as may reasonably be 
done on petrological and chronological grounds, then the 
intrusions must represent either a latest Proterozoic event or 
possibly a very early Cambrian event if the Hartshill quartzites 
of Nuneaton were deposited a little after the beginning of the 
Cambrian system (Brasier, et a]., 1978), depending on how one 
defines the date of the beginning of the Cambrian. 

Geochemical data on the markfieldites (Jones, 1935; Le Bas, 
1981) show that they are the plutonic equivalents of high-K 
basaltic andesites, and high-K andesites, such as commonly occur 
above deeo subduction zones (Gill, 1981). 

THE PALAEOZOIC SEDIMENTS 

Cambrian rocks are nowhere exposed in Leicestershire, yet 
they make over half the subcrop beneath the Upper Palaeozoic 
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strata. They range from Lower Cambrian to Tremadocian. Neither 
Ordovician nor Silurian strata are known (the Tremadocian is 
considered here as part of the Cambrian succession). An outcrop 
of hornfelsed shales west of Swithland Reservoir near 
Mountsorrel may be Cambrian (Le Bas, 1972), but the contact 
metamorphism by the adjacent Mountsorrel granodiorite has 
destroyed any fossils and most authorities regard them as 
Charnian (Hains and Horton, 1969). 

However, evidence from Nuneaton in Warwickshire, from 
numerous borings in Leicestershire (Le Bas, 1968) and from an 
inclined drift at Desford Colliery (Butterley and Mitchell, 
1946) prove at least l km thickness of Cambrian sediments. 
They rest with strong unconformity at Nuneaton on the 
Caldecote Volcanics of Charnian age and on an intrusion of 
markfieldite. Apart from quartzites and a thin limestone 
at the base, they comprise mainly shales, pyritous black 
mudstones and occasional siltstones. They carry a rich fauna 
of trilobites such as Paradoxides, Olenus, Eodiscus, Centropleura, 
Shumardia and Asaphellus, of brachiopods such as Lingulella, 
Acroteta and Orusia, and some dendroid graptolites such as 
Dictyonema (Allen, 1968). 

The sediments show evidence of periodic deepening and 
shallowing, seen in the develooment of turbidite structures and 
the presence of occasional pebble beds and conglomerates some 
with well-rounded clasts of land-derived igneous rocks. There 
is no evidence that a continental land mass lay close by. The 
strata are more typical of the geosynclinal sedimentation such 
as occurs in marginal basins and around island arcs. 

THE LEICESTERSHIRE PLUTON 

The Leicestershire pluton includes the South Leicestershire 
diorites and tonalites, the Mountsorrel gabbro-diorite
granodiorite complex and the Melton Mowbray granite. Although 
some of these rocks have been suspected on Rb-Sr and 
palaeomagnetic data to be either Precambrian or Cambrian in age 
(Cribb, 1975; Duff, 1980), it has now been convincingly shown 
that they are middle Ordovician, ages of 452+8 Ma having been 
measured using U-Pb isotopic determinations on zircons (Pidgeon 
and Aftalion, 1978). This is consistent with other K-Ar and 
Rb-Sr dating studies on the Mountsorrel complex. Geochemical 
data show that these plutonic rocks were derived from a typical 
intrusive sequence of-calc-alkaline magmas such as is associated 
with subduction of oceanic crust (Le Bas, 1981). 

U-Pb and Rb-Sr isotopic data also point to these magmas 
being derived directly from the Upper Mantle with no apparent 
contamination from any continental crust (Brown, 1979). The 
implication is that there may be no Proterozoic or Lower 
Palaeozoic continental crust beneath Leicestershire. This 
assertion receives support from the recent seismic and other 
geophysical studies in Leicestershire (Maguire et al., 1981; 
Whitcombe and Maguire, 1981) which show that the present-day 
crust is relatively thin, the Moho being not deeper than 30 km 
whereas 40-50 km is the normal thickness in continental belts 
of calc-alkaline igneous activity. Furthermore, they have 
shown that the upper crust, perhaps 10 km thick here, has a 
P-wave seismic velocity of about 5.7 km/sec which is appropriate 
for the Charnian and Cambrian strata, and that the lower crust 
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comprises a relatively thick section of high seismic velocity, 
about 7 km/sec, which would be approoriate for oceanic crust. 

In ~urnrnary, the conclusion drawn from the above four 
geological components of pre-Devonian Leicestershire is that 
the igneous rocks are typical of calc-alkaline magmas which in 
the Phanerozoic are most often associated with subduction, and 
that both sediments and geochemistry indicate an oceanic, 
island arc and marginal basin type environment·. Japan provides 
a modern analogy (Le Bas, 1982). 

COMPARISON WITH THE REMAINDER OF SOUTHERN BRITAIN 

The Charnian rocks may be compared with the oldest rocks 
of the Malvern complex which include calc-alkaline biotite
amphibolites, diorites and tonalites about 680 Ma old (Lambert 
and Holland, 1971; Beckinsale et al., 1981; Thorpe, 1982). 
Chemically they are equivalent to both high-K basaltic andesites 
and to andesites (Gill, 1981) with low K/Rb ratios about 250 
and high Rb/Sr ratios of 0.2 but slightly high mafic contents as 
found in island arcs. Beckinsale et al., (1981) have presented 
isotonic evidence that the Malvern1.an "are a late Precambrian 
addition to the crust". 

Older rocks are rare in the southern half of the British 
Isles. At Rosslare on the south eastern tip of Ireland are 
ortho- and para-gneisses some 2400 Ma old (Barber et al., 1981), 
then greenschist facies metamorphosed and intruded by a gabbro 
1700-1600 Ma ago, and by the Saltees granite Rb-Sr dated at 
436±6 Ma with initial 87Sr/86Sr ratio of 0.7099 which is 

significantly higher than elsewhere in Southern Britain (Max 
etal., 1979). 

In Anglesey a long sequence of structurally deformed 
quartzites, greywackes, pelites and volcani-clastic sediments 
(Barber and Max, 1979) appears to range in age from about 650 Ma 
(Patchett et al., 1980) into the early Cambrian (Muir et al., 
1979). Metamorphism took place during the emplacement of a low-K 
plagi-granite at Coedana some 580-600Ma ago (Beckinsale and 
Thorne, 1979), and the comolex is overlain by Arvonian andesites, 
dacites and volcani-clastic sediments generally ascribed to the 
early Cambrian. 

The two older events at 2400 and 1700-1600 Ma occur along 
an isolated NE-SW strip and include the only continental crustal 
rocks recognised in the British Isles south of the Iapetus 
Suture and north of the Hercynian Front (Fig. 1). Several 
authors consider that these metamorohic rocks indicate 
continental crust extends to the south east beneath Wales 
(Anderton et al., 1979), but an alternative interpretation is 
that they are a tectonic slice wedged between island-arc/marginal
basin structures during accretion of allochthonous terranes at 
continental edges, as proposed by Ben-Avraham et al., (1981). 
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Fig. 1. Map of Southern Britain and adjacent areas showing 
the structural units considered in the text, i.e. between the 
Ia?etus Suture and the Hercynian Front. Between R (Rosslare) 
and A (Anglesey) is the tectonic slice of continental crust. 
Other letters are: B-Builth Wells, L-Leicester, LE-Leinster, 
LD-Lake District, M-Malverns, MW-Market Weighton, 0-0xford, 
s-st. David's, W-Welsh Borders, WN-Wensleydale, WR-Weardale. 
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The diorites of Charnwood have several penecontemporaneous 
igneous events in Southern Britain besides the Arvonian in 
Anglesey mentioned above. They occur in the Malverns, in the 
Welsh Borders and in South Wales. 

The Warren Hill Volcanics of the Malvern Hills rest 
unconformably on the Malvernian described above. They are 
spilites, keratophyres and rhyolites 600-540 Ma old, and 
geochemically have been shown to be low-K tholeiitic volcanic 
rocks such as characterise outer-island-arc magmatism (Le Bas, 
1981; Thorpe, 1982). The age of the Uriconian volcanics in the 
Welsh Borders appears to be lowermost Cambrian at 558+16 Ma 
(Patchett et al., 1980), though Thorpe (1982) gives a-logical 
argument for an age of about 600 Ma. The volcanics are acid, 
including rhyolites, pyroclastic breccias, agglomerates and 
tuffs, and are typical calc-alkaline members. They are intruded 
by the Ercall granoohyre dated at 533+13 Ma (Patchett et al., 
1980) and overlain by the Late Proterozoic Longmyndian sediments 
which include mudstones, siltstones, sandstones and some 
pyroclastic horizons. Formerly they were correlated with the 
Charnian sediments but Rb-Sr work now negates that notion 
(Bath, 1974; Patchett et al., 1980). 

The rocks of the Malverns and Welsh Borders are only 100 km 
from Leicester, but the Late Proterozoic rocks of South Wales 
are over 300 km away and may not belong to the same crustal 
structure, and appear to be slightly older, at about 640 Ma 
(Patchett and Jocelyn, 1979). Four complexes are recognised in 
South Wales, all .igneous. Near St. Davids, and unconformably 
beneath the Lower Cambrian, are the Dimetian diorite-granite 
complexes which are emplaced in Pebidian andesites, rhyolites 
and volcaniclastic sediments. These are typical low-K calc
alkaline ty]:)es, and U-Pb zircon age data indicate emplacement 
of the Dimetian St. Davids granoohyre between 650 and 570 Ma 
ago (Patchett and Jocelyn, 1979). Twenty miles further south 
are the somewhat similar ,Johnston plutonics dated at 643 Ma 
and Bentonian volcanics. Both are calc-alkaline, the plutonics 
being diorites, tonalites and granites with low-K contents 
although not quite dS low as the Dimetian the volcanics are 
rhyolitic and pyroclastic. Thorpe (1982) suggests these are 
comparable to modern island arcs, and the K variation indicates 
a southerly dip of any associated subduction zone. 

Much has been written of the Cambrian and other Lower 
Palaeozoic sediments of S. Britain (a good summary is provided 
by Anderton et al., 1979). The Cambrian sediments of 
Leicestershire are similar to those of many other re~ions of 
Southern Britain, with early arenaceous and later argillaceous 
rocks prevailing. Faunal provincialism indicates that Southern 
Britain was separated from the Laurentian Plate in the north 
west by extensive deep water (the Iapetus Ocean) but that the 
British fauna are related, if a little distantly, to those of 
the Baltic Plate margins and Iberia. This provincialism remains 
true for the early Ordovician, but by the end of the Ordovician
Silurian, the fauna of Britain and Laurentia became related 
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evidently by the closing of the Iapetus Ocean but remain 
distinct from those of Iberia (Williams, 1976; Babin Pt al., 
1976; Anderton et al., 1979). 

The events outside the county contemporaneous with the 
emplacement of the Leicestershire Pluton 450 Ma ago are 
numerous (Anderton et al., 1979). Igneous activity was 
widespread. In Snowdonia it produced acid pyroclastic and 
calc-alkaline volcanism. In the Lake District of N. England, 
Ordovician volcanism and plutonism produced the calc-alkaline 
basalts, andesites and dacites of the Borrowdale Volcanic 
Formation. Similar island arc volcanism extended across S.E. 
Ireland. In both areas, the rocks on the north-western side 
of the belt are island arc tholeiitic and characteristic of 
volcanism above shallow subduction zones, whereas the main 
Borrowdale-Leinster zone is more andesitic and is regarded 
as associated with deeper subduction which deepens 
southeastwards (Fitton and Hughes, 1970; Moseley, 1982; 
Stillman, 1982). Cale-alkali granodiorites were emplaced 
beneath the Lake District, Weardale, Wensleydale, Leinster, 
the North Sea and fairly certainly at Market Weighton and 
Huntingdon. Much less certain are reports of granite at 
Bletchley, Buckinghamshire (Jukes-Browne, 1889) and Stretton 
Baskerville (Richardson, 1928). 

Further and less well known occurrences of calc-alkaline 
volcanism are the pyroclastic andesitic and acidic tuffs of 
middle Ordovician age at Stapely in Shropshire (Blyth, 1938), 
and possibly similar ones at Woo Dale in Derbyshire (Cope, 
1978). A recent bore-hole near Banbury, Oxfordshire revealed 
albitized andesitic rocks of probable Ordovician age (Poole, 
1978). 

Further examples drawn from occurrences in Wales and the 
Welsh Borders are given by Allen (1982), and all show that 
pyroclastic and island arc volcanism was widespread in the 
Ordovician. Similar volcanism extended into the Silurian. 

NATURE OF THE CRUST 

All the evidence considered above shows that the geology 
of Southern Britain from the end of the late Proterozoic (say 
800 Ma) to the end of the Lower Palaeozoic (say 400 Ma) was 
one of calc-alkaline volcanism, sometimes subaerial, sometimes 
submarine. Apart from the Rosslare-Anglesey belt, there is 
no evidence for any crust of continental character, and the 
geophysical and qeochemical data support this interpretation. 
Continental crust has been suggested beneath N. England 
(Bamford, 1979) but largely on negative evidence. 

The purpose of this contribution is to argue that there 
is good reason to believe that Southern Britain was an area of 
island arcs separated by marginal basins. An analogy may be 
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Fig. 2. The potassium-silica variation diagram for the rocks 
of S. Britain for the three periods distinguished: 
(a) late Proterozoic, (b) latest Proterozoic, (c) Ordovician. 
The lines indicate the average contents for the regions shown, 
some are taken from Le Bas (198l)others from Sutherland (1982). 
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drawn with the present day geology of Japan_. Okada and Smith 
(1980) made a similar analogy, and it is interesting to note 
that data emerging from Belgium is also being interpreted in 
this way (Walte~l980); L. Andre, pers comm.). All point to 
an oceanic environment. 

This raises two questions: (1) if island arc volcanism 
occurred, what was the direction of subduction? (2) were these 
island arcs marginal to a continent? 

DIRECTION OF SUBDUCTION 

Although not error-proof, the simplest indication of 
direction of former subduction is the potassium versus depth 
factor (Gill, 1981) where the potassium content of a magma 
at specific silica value varies with depth to the Benioff 
subduction zone below the volcanic extrusions. Since the data 
for England are so sparse, another way of presenting these data 
is shown in Fig. 2. The higher the K2o value in the plots for 

the three age ranges shown, the deeper the likely position of 
the subduction zone under that area. 

Thus in the late Proterozoic (Fig. 2a) the zone probably 
dipped from Leicester under the Malverns at right angles to 
the present strike of the Charnian fold axis. But in the latest 
Proterozoic (Fig. 2b) the subduction was almost reversed and 
dipped north eastwards relative to present day geography. In 
the Ordovician, and interpreting that the Builth Wells Volcanics 
(Nichols, 1958) were island arc tholeiitic basalts, then 
subduction was to the south east (Le Bas, 1981). Although the 
variability may result from the paucity of data, such variability 
is seen in similar Ordovician volcanic arc rocks in Newfoundland 
(Strong et al., 1974). 

PALAEOGEOGRAPHICAL POSITION OF SOUTHERN BRITAIN 

It is commonly assumed that to the south of Britain in 
the Lower Palaeozoic there lay a continental mass identified 
by the Cadomian crystalline rocks of the Channel Islands, 
Brittany and Iberia (Anderton et al., 1979). However, recent 
palaeomagnetic evidence suggests otherwise. Scotese et al., 
[979) show that in late Precambrian times, Southern Britain 
and Southern Ireland lay off the coast of Gondwana (Fig. 3a). 
The Iaoetus Ocean separated them from Laurentia, and another 
stretch of water separated them from Baltica. During the 
Ordovician, the rotation of Gondwana permitted it to approach 
Baltica, allowing Southern British and Baltic fauna to mix 
(Fig. 3b). By the end of the Silurian, both Southern Britain 
and Baltica left their positions adjacent to Gondwana and 
collided with Laurentia thereby closing the Iapetus Ocean, but 
opening a new one to the south of them - the Rheic Ocean (Fig. 
3c). The Channel Islands, France and Spain remained adjacent 
to Gondwana. 
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Fig. 3. Palaeogeographical maps showing the configuration of the 
continents based on palaeomagnetic, biogeographical and tectonic 
information (after Scotese et al., 1979) (a) in ~he late 
Cambrian, (b) in the Ordovician, (c) in the early Devonian. 
Areas in between are oceans. In (a) on the left is shown Gondwana 
with S. America inverted on top, W. Africa inverted below and 
Florida in between. England (E) is just to the east. Sis 
Scotland. In the remainder of (a) and all of (b) and (cl the 
present continental outlines are not shown. 
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If these reconstructions are valid, and they have to be 
further tested (Rau and Tongiorgi, 1981, show some modifications), 
then the tectonic significance of the 400 Ma old calc-alkaline 
magmatism seen in Leicestershire can be appreciated. Southern 
Britain and Ireland were apparently island arc systems marginal 
to the continent of Gondwana from the Proterozoic until the 
beginning of the Silurian, when they and Baltica, perhaps 
joined by a strip now represented by the Ardennes and Brabant 
Massifs, parted company from Gondwana. Thus at the time of 
the collision between Southern Britain and Laurentia, there was 
no continental land mass to the south of Britain, hence 
explaining the lack of intense deformation of the rocks of 
Belgium, the English Midlands, Wales and Southern Ireland. 

Such accretion of crustal material is in keeping with the 
views recently expressed by Ben-Avraham et al., (1981) for 
similar tectonics around the Pacific basin. It also fits 
Crook's recent analysis of fore-arc evolution and continental 
growth (1980). 
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THE NUDE, HEROIC AND OTHERWISE 

J. Boardman 

* 

Hyde Park Corner provides a convenient series of texts 
for this theme - the exploration of the motif and term, 'The 
Heroic Nude', often used but never defined, and attributed 
in a general way to Greek art. Over the fine gate in the 
screen entrance to the park at the southeast is a frieze, 
inspired by the Parthenon Frieze and including nude and near
nude warriors, made by Henning to commemorate victories in 
the Napoleonic Wars. Within the gate is the colossal nude 
Achilles, dedicated by the women of England to celebrate 
Wellington's victories. Wellington himself is opposite his 
home, Apsley House, fully dressed on horseback, as he might 
have preferred to be commemorated, but within Apsley House is 
the colossal nude of Napoleon by Canova, presented to 
Wellington by his country after having been the embarrassing 
possession of the French Emperor and State. Why these nudes? 

We dress today to protect ourselves, to attract the 
opposite sex, to distinguish class. But the human body is 
adaptable to extremes of climate, and clothing was probably 
first adopted to indicate status. The sense of shame comes 
after clothes are worn and when concern at displaying what is 
normally covered is possible (pace Adam and Eve) and with 
this goes their role in the sex war. In art, as in life, 
nakedness can be used to indicate many different things. 
Apart from the obvious use for sexual display it can denote 
poverty or menial and slave status. It can be used for its 
pathetic appeal in situations which evoke pity. Witches and 
warlocks will go naked, and still do, not merely to serve the 
erotic purposes of their ritual but because the bare body is 
thought to have magic powers, and in a way this is extended to 
the baring of parts of the body, especially the sexual areas, 
a phenomenon as current in antiquity as it is today. It is 
possible to go into battle naked - exploiting the magic effect 
of a bare body and enjoying ease of movement with only the 
minimum necessary defensive or offensive weapons - to a 
Greek soldier, a shield and spear. 

All this does little to explain how in the 19th century 
a naked warrior can stand as alter ego for a successful 
general, or how another general could permit himself to be 
portrayed wholly naked. we find that the tradition indeed 
starts in Greece, but not in the Classical Greece of the 
5th century B.C. to which it is generally attributed. 

The Greeks' views on nudity, as exploited for the 
purposes I have mentioned - shame, sex, magic, status, 
pathetic appeal - were much as ours. But they had a reputa
tion in antiquity among other races for the casual manner in 
which they went naked, and especially for their habit of 

* Lecture jointly sponsored by the Royal Society of Arts 
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exercising wholly naked. The Bronze Age Greeks, Minoans and 
Mycenaeans, had always dressed, and Homer's world was much 
as ours, but from the 8th century B.C. on Greek artists 
co1mnonly show men naked, even in situations which do not 
seem to warrant it for any of the reasons mentioned. The 
Greeks were conscious of the fact that their behaviour in 
athletics was unlike that of other cultures, indeed they were 
despised for it. They, it seems, were more likely to be 
proud of it. But when we see so much nudity in Greek art, and 
not merely in athletics or in 'Heroic' situations, we may well 
ask whether everyday nakedness (for men) was so uncommon). 
Given the certainty that it was permissible for exercise in 
public places, for whatever original reason, it is easy to 
understand how readily it could be accepted in other circum
stances" especially for the young to mature. To this degree 
Creek art is perhaps doing little more than mirror life, with 
slight exaggeration because Greek artists so admired the male 
l::cdy, in which they sought to express an idealised humanity 
defined by mathematical proportions. As the Classical period 
w,;re on they donned less and less in the battle line, and they 
appreciated their Celtic adversaries who were as little clothed 
as they, just as they were themselved depicted as naked 
warriors by their Persian enemies. Artists exploit the near
magic effect of r:udity for their male gods and in other 
cont:~xts :, of pathetic appeal 1 er sex, but these portrayals 
aJ..l c~eri·ve from l.ife in sorr1e degree~ 1.\Jhencer the::1~ Lhe 
~:1eroic N11de~? 

Tbe success fuJ Gree}~~ athlete i,las honcP.1 red as (~ !.1.e . ..t·(--,:; 
C1 ~~Hti-c;od_. by the- cornmunit.y and could be cornmernorated b21 a11. 
0:_}1l2tc'.~ statt1eJ inevitably a nude~ This is a ~Heroic IJude: 
b1~c the r1udity is i~ciJental to the athleticism dnd the nu0e 
i::3 1::-;,i ·(10 .:nea.ns r)_ conven·ti.on for heroes :1nd ~1t~roes alor.e ~ 
c_1.,.s:c;,_,-ec1l :;:---:-rtra:c t ,;tat'c,es would be nuclec:; wh(~n :~ppropr1-atF -
-r::c.1 :"."· i::c:l vi-,reurs like Anacreon ~ or generals ~ but only wi tl1 the 
pei i_cd cf c',lexander (HeL:_enistic Period) would they appear 
aJ~-.;o for princes, and this reflects less their athletic 
arnbiti8ns than thei:;-: assimilation to gods~ for whom nudity 
in art had bcr~orne cccm~n for other reasons~ The Romans 
detested 11~1dity in li~e and were more puritanj_cal dbol~t thj_s 
th~n we are today. When they collected nude Greek athlete 
stc:_tues they ca.lled them Achilles, but they continued t.he 
He-'lef'istic t.:.--adition of nuditv for Imperial :::,ortraits, anci 
these we can properly identify-as 'Her;ic' or· 'Divine' nudes, 
L>,c:cclly removed from live practice. It was even extended to 

""omen who would have themselves portrayed as Venuse,;, though 
::_11ey would never have stripped in publlc, and they borrow eel 
Gree~< statuc=try types for their fiqures 1:.eloT.-.:r the ::ceck.~ 

The Renaissance saw Greece through Roman eyes Their 
arcists accepted and enjoyed the nude for depiction of 
CJ_,c;ssical mythology, and extended the practice into Biblical 
sto.cy, but they did not use the nude for portraits of 
contemporaries. This becomes a regular practice again only 
,_,..jtn the Neo·--Classical period of the latest 18th century on. 
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We have seen Napoleon. There is an elderly nude Voltdire, a 
Beethoven, Rodin's celebrated Balzac, and many others down to 
a Mussolini, perhaps the last of the Heroic Nudes if we 
discard the modern displays of naked celebrities which are 
to some degree less than Heroic. 

Another phenomenon of the 20th century is the tranc,fer-· 
ence of the Classical 'heroic Nude' to thE, other sex, and the 
use of the female nude to celebrate heroic qualitiec'. in 
heroic postures. We see it on war memorials and in photo-.. 
graphic tableaux of the First World War celebrating martial 
virtues. But it is difficult to determine whether these 
exploit the heroic qualities of nudity more than any -~ imp le 
sensual. appeal, 

Professor J. Boardman 
Keeper, Ashmolean Museum, 
Oxford. 
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THE COMPOSITION AND EVOLUTION OF THE MOON 

Professor G. Malcolm Brown, FRS 

* 

(Director, Institute of Geological Sciences, London) 

It was in the year 1610 that Galileo first recognised, 
through his telescopic observations, the craters of the Moon's 
highlands ("terrae") and the dark lowlands which he thought 
were seas("mare"). An understanding of what constitutes the 
surface of the Moon, what lies at the farside which is 
rotationally synchronised so as never to face the Earth, and 
what lies below the lunar surface had to await the space
flights of the 20th century and the first manned landing at 
Tranquillity Base by the crew of the United States Apollo-11 
spacecraft on 20 July 1969. From that and the subsequent 
missions of Apollo 12, 14, 15, 16 and 17, the twelve astro
nauts who landed were able to collect 400 kg of large rock 
samples and soil, while a further 130 g of fine-grained soil 
samples were collected by the unmanned Soviet probes of Luna 
16 and 20. By the end of the Apollo missions in 1972, a vast 
array of data had been accumulated not only by analysis of the 
samples in laboratories throughout the world, but from remote 
instrumental sensing (chemical and physical) by the 3rd astro
naut in the Command Module of each mission, and by relayed 
messages from the seismometers, magnetometers, and other 
instruments measuring heat-flow, cosmic-ray bombardment, and 
other properties as recorded from instrument stations on the 
lunar surface. Since then, scientists such as the writer have 
continued researches on the rocks and minerals of our 
satellite, and progressively learned much more than during 
initial investigations as members of the Lunar Space Programme 
analysis team. The main aims have been to identify and date 
those events that have shaped the Moon's evolution, to compare 
them with events on Earth, and to narrow the options in regard 
to the origin of the Moon in relation to the Earth and other 
parts of the Solar System. A better understanding of why the 
Earth is unique has come from studying its less inspired 
neighbour. 

First, a few basic and relevant facts, prior to hypothesis. 
The Moon lies only¼ million miles from Earth (compared with 
93 million miles to the Sun). It has a radius of 1738 km 
(¼ Earth) and a mass of about 1/80 Earth. The Moon's density 
of 3.34 g/cm3 is almost equal to that of the Earth's mantle 
but much less than the total Earth density of 5.52 g/cm3 
because of the Earth's dense core of metallic nickel-iron. 
The smaller Moon has only l/6th of the Earth's gravity and 
gases escape about five times more easily, so the Moon is 
almost devoid of an atmosphere and, in particular, shows no 
evidence of either an oxidising or a hydrous environment even 
when the earliest rocks crystallised. In the absence of water 

* The Bennett Lecture, 1982. 
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and wind, the only erosional agents are solar-particle and 
meteorite bombardments and the huge lunar-day variations in 
surface temperature (+101°c to -153°C). The present lunar 
magnetic field is about 0.1% of that of Earth although the 
ancient lavas crystallised in a magnetic field about 5% of 
the Earth's. Seismic activity is very weak and is centred on 
a zone 1000 km deep where the very thick, rigid lithosphere 
changes to a semi-liquid asthenosphere and the Earth tidal 
effect causes differential movement. Terrestrial annual 
earthquake energy is 1012 times that of the Moon, the 
difference being between a hot, dynamic, ever-moving Earth 
lithosphere and a cold, long-dormant Moon lithosphere. 
Induced moonquakes (from spent rockets and the lunar-module 
blast on take-off) have permitted analysis of the structure 
of the Moon's interior. 

The rocks from the dark mare regions of the Moon turned 
out to be basalt lava flows erupted at about 1200°c from 
volcanic fissures. They cover 17% of the surface and comprise 
1% of the volume of the 60 km-thick crust. Experimental 
stu~' at high temperatures and pressures indicate that the 
early, thin flows of titanium-rich basalts (Apollo 11, 17) 
were derived by partial melting of the sub-crustal mantle 
(rich in magnesian olivine and pyroxene) at about 150 km depth, 
and the late, thick, differentiated flows of low-titanium 
basalts (Apollo 12, 15) similarly but from about 250 km depth. 
From isotopic measurements, the earliest lavas formed 3,900 
million years ago :md the youngest formed 3,200 million years 
ago. These ancient lavas contain no hydrous minerals and an 
assemblage thatincludes metallic iron, troilite (FeS) and 
minerals with divalent europium, divalent chromium and 
trivalent titanium - all indicative of low oxygen fugacities 
(i.e. a reduced state) early in the Moon's history. 

The pale-coloured rocks from the lunar highlands (chiefly 
Apollo 14, 16) are derived from the primitive crust and the 
mineral assemblage is chiefly anorthite (plagioclase feldspar), 
magnesian olivine, magnesian orthopyroxene and aluminous spinel, 
the rocks being knwon as the ANT suite (anorthosite-norite
troctolite). Continuous meteoritic bombardment of this crust 
has turned all the rocks into breccias, piled by hot surges 
(ea 600°C) into mounds and mountain ranges of layered and 
welded debris. Radial ridges of such pale-coloured breccia 
characterise the "ray features" of young craters such as Tycho 
and Copernicus (860 million years old). Around the edges of 
the large mare basins (such as Mare Imbrium, 1250 km diameter), 
the breccias are unusually rich in K, REE and P (the "KREEP" 
component) as well as the elements uranium and thorium. The 
cratering responsible for typical ANT breccias has been dated 
as 4,200 to 4,000 million years ago, although earlier cratering 
doubtless occurred and evidence is still being sought. In 
contrast, the ANT-KREEP breccias all formed at about 3,900 
million years ago. This has been called the "lunar cataclysm" 
by G. J. Wasserburg. Recent hypotheses suggest not only that 
a dense swarm of enormous meteorites struck the Moon at that 
time, but that they excavated KREEP-rich rocks from a layer at 
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the base of the 65 km-thick ANT crust, They may have struck 
what was then the farside, and caused the Moon to rotate, 
because all the large craters are now on the side facing the 
Earth. The excessive weakening of the crust in those crater
basin areas was probably the mechanism that caused the basalt 
liquids, generated by long-term radio-active decay and heating 
of the underlying mantle, to begin moving to the surface and 
to fill the large, excavated basins. Was the Earth immune 
from that massive meteorite attack? That seems extremely 
unlikely. Since the oldest measured rocks on Earth are about 
that age, one is tempted to suggest that the radiogenic 
dating clocks were reset by the impacts. However, Sm-Nd 
isotope measurements can "see through" such events and they 
record no earlier history for those oldest-measured Earth rocks 
from Greenland. Instead, it may be that the Earth's crust
upper mantle system was very hot and mobile up to 3,900 
million years ago, so that the meteorite swarm would have been 
"absorbed" and all evidence lost. 

What about the Moon prior to the first dated impacts at 
4,200 million years ago? We have an intriguing piece of 
evidence, from Rb-Sr morlel ages, that these elements wenJ last 
fractionated 4,600 million years ago, which is the accepted 
age of the Earth and the Solar system meteorites, Also, we 
have evidence from the distribution of the rare-earth element, 
europium, that the Moon's crust and upper mantle are comple
mentary in composition and formed by fractionation of a "magma 
ocean" by feldspars floating and ferromagnesian minerals 
sinking. Then we have a remarkable igneous rocl<. fragment 
(troctolite), in an Apollo 17 breccia, which has a crystallis
ation age of 4,500-4,600 million years. Also the Moon's heat
flow indicates a total uranium content of 30 ppb compared with 
300 ppb or more in the crust, from which I calculate (from 
shell volumes)t.hat the Moon must have melted and fracL.unated 
to a depth of about 1,000 km, 

Taking all these factors into account, one is bound tu 
conclude that shortly after formation at about 4,600 million 
years ago, the bulk of the Moon melted. Perhaps the central 
zone retained primordial uranium and thorium and therefore is now 
hot. enough to be partially molten and to cause the observed 
shear-waves attenuation. The higher, once-molten zone, however, 
cooled by fractional crystallisation to give a lower mantle 
depleted in large-ion lit.hophile (including radiogenic) elements 
and hence barren in terms of volcanic or seismic potent-ial. 
The upper mantle was progressively enriched in these elements 
upwards, thus providing a source for the earliest lavas in the 
most enriched zone, and for the later lavas at slightly deeper 
levels. The greatest enrichment occurred in the KREEP layer, 
sandwiched between the top of the mantle and the base of the 
feldspat.hic crust. Although this layered upper mantle wc1s 
rigid and quiescent for 700 million years, the meteorite 
cataclysm 3,900 million years ago then permitted the generat.ed 
mantle liquids to be erupted from depths down to 250 km, 
Thereafter, no volcanism could occur (after 3,200 million 
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Fig. 1. Proposed model for the evolution of the Moon's crust 
and mantle. ANT= anorthosite-norite-troctolite. 
KREEP = potassium-rare earths-phosphorus. Eu = europium anomaly. 
Hi-Ti= high titanium. Lo-Ti= low titanium. 
An aeon is an age unit of 1000 million years. 

years ago) because the deeper mantle sources were devoid of 
much radiogenic heat-producing potential. This scenario u; 
summarised in Fig.l, 

If we now consider the bulk Moon, we h2.ve a body with an 
uncompressed density equal to that of the Earth's mantle. The 
o.l'>.ygen-isotope compcsitions oft.he Moon rocks are similar t.o 
those of the Earth't; mantle and the refractory element contents 
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are similar (e.g. uranium from heatflow). Further constraints 
from Ni, Co, V, er and Mn contents and ratios suggest that the 
Earth formed by sequential accretion (core to mantle to 
possible crust) and that the Moon cannot volumetrically 
accommodate a core with primordial nickel content. In other 
words, the Moon "needs" the Earth as a close relative, in which 
core formation had occurred before the Moon formed. In that 
way, the Earth's mantle would provide the sort of material of 
which the Moon is made. Had the Moon formed independently in 
this part of the Solar System, one would expect a much higher 
iron content (the amount decreasing with heliocentric distance, 
from Mercury to Mars). Had it formed in another part of the 
(terrestrial body) Solar System, one would expect it to have, 
in view of its small mass, an average Solar-system("chondritic") 
composition, which it has not. Most probable, it would seem, 
is that the proto-Moon was a portion dragged from the outer 
part of the proto-Earth. Whether the original body also 
included what led to a proto-Mars is still a subject of debate. 
The problem of a heat source for planetary-object melting 
(other than A1 26 short-lived decay to Mg26) is of major 
scientific concern. Small asteroids such as Vesta (500 km 
diameter) have volcanic surfaces, and certain stony meteorites 
(eucrites, derived from small-volume parent bodies), have 
basaltic-melt histories. If the Moon formed from one piece of 
Earth, accretional energy cannot be responsible for its melting 
episode (and was unlikely to do so according to mass accretion 
calculations) . The Earth, however, would have melted exten
sively in the outer shells by such a mechanism. Recently, the 
suggestion has been made of an outer, 500 km-thick layer of 
the Earth remaining molten for a long time after initial 
accretion. This would represent 22% of Earth volume, or 10 
times the volume of the Moon. Hence the Moon may have formed 
as a molten "droplet" from the outer liquid layer of the 
adjacent Earth, and the evolution depicted in Fig. 1 took over 
from that stage. 

The uniqueness of the Moon, compared with the Earth, is a 
function of its much lesser mass and capacity for heat 
retention. Also, the low gravity field was unable to retain 
volatile elements, and so the body evolved to give different 
rock species, including no granitic crust, and a different 
history of tectonism and volcanism. Crustal liquids did not cool 
slowly enough to fractionate and form mineral concentrations, 
and water was absent as an agent for further stages of 
economic-deposit formation. Life was unable to develop and 
the Moon's history, despite a promising start in parallel with 
the parental Earth, was characterised by a much less dramatic 
series of events. For 4,600 million years, the Moon has been 
a very close, if passive, relative and neighbour of the Earth. 
Doubtless it will remain so, while the Earth goes through yet 
more cataclysmic events. For a very brief period, however, in 
this 20th century, the Moon has shared something of our triumphs, 
has told something of its secrets, and has received a visit 
from twelve courageous men from Earth. 
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THOUGH IT BE HONEST, IT IS NEVER GOOD "TO BRING BAD NEl'JS 

David Chipp 

The Leicester Mercury Lecture 

The press is very very unpopular today but the thing you have to 
understand is that it is nothing new. It was ever thus. In primitive 
societies the messenger was frequently killed if the despatches he 
brought were not popular. Today if our reporting isn't acceptable we are 
reported to the Press Council or anathematised by Len Murray. Everyone 
blames us for what we publish. 

We are criticised by many as purveyors of bad news ... and yet you 
continue to buy our newspapers. 

The fact is that people buy the papers they want and without commercial 
success papers would die. 

You may say that we are still the messengers who most often bring the 
news that people do want to hear ... and most people want to be entertained. 
Now I think that one of the things that detractors and defenders of the 
press have in common is that we tend to take the medium too seriously. They -
and we - think we are important and forget that we are in many ways 
entertainers. If by entertaining we also instruct and inform, then all well 
and good, but do not, I beg you, credit us with power and influence we do not 
in fact have. 

Thus to you belongs the real Freedom of the Press. It is a phrase I do 
not much like. You see I am not at all certain in my own mind what the 
expression "Freedom of the Press" means. I do know that it is overworked. 
I know it means different things to different people. To some it means total 
freedom and the licence to behave irresponsibly; to others it means the 
freedom just to support the interests of nation, state, or government; for 
some total press freedom is fine so long as it does not inconvenience them 
personally ("how dare you try to interview me - I shall see your editor"); 
still others see it as relative only to their own cause, party or beliefs; 
while many see it as absolute only so far as it is bounded by either enforced 
or self-imposed limits of taste, decorum and discretion. For a reporter, a 
most damaging result of the meaningless rhetoric of those who talk so much 
about freedom of the press is that it tends to obscure the attacks on our 
freedom to report, the growing number of restrictions being proposed and the 
increasing difficulty in getting the news. I believe we should not be debating 
free speech but free enquiry and the ability to obtain facts. Try to find out 
the facts and too often we run into trouble. 

I think restraint on our freedom to report is the great danger we as 
journalists face worldwide and certainly in Britain. The attack is insidious 
and slow and is often justified by what are superficially very worthy motives. 
Journalists need to be vigilant, our suspicion constant and our opposition to 
incursions resolute. Why do I stress this vigilance? It is because we are 
likely to be lulled into complacency by the society in which we live. It is an 
age of sensitivity, ultra sensitivity or some might say "wetness". It is, 
compared with a century ago, the age of uncertainty and lack of confidence -
particularly among public or semi-public figures. 
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We are under constant pressure to take special care in reporting anything 
to do with minorities in case it offends them or their supporters. There is 
thus a real danger of misreporting by omission and why, I ask, should a 
journalist be told to be more careful over one aspect of his work or treat it 
in a special way. There is something extremely patronising in the way experts 
tell us how to do our work. Of course, in these areas, as in so many others, 
we have to be careful and because of our job we do have grave responsibilities. 

But I cannot see how there can be any special golden rules. Reporting 
(and indeed policing) in a multi-racial society requires a high standard 
of professionalism, judgment and commonsense. We have to be on our guard 
against both malice and ineptitude. Our choice of language, of headlines, 
of pictures is crucial. 

But are we too careful? 

It is perhaps selectivity that causes most criticism of the Press. 
Because of what we do publish or what we leave out we are accused of at best 
irresponsibility and at worst conspiracy. Those who accuse us of irresponsibility 
say, for example, that without publicity, terrorist acts would lose much of the 
efficacy and perhaps their very raison d'etre. But what would they have us do? 
Not publish? Would these people have allowed rumour and gossip to explain what 
was going on last year in the Iranian Embassy? Censorship does not work because 
news and, far worse, rumour travels and I say that as one who has worked in 
countries where there was a tight and all pervasive censorship. It was imposed 
either by political rulers or nervous military commanders. I don't think 
anyone working in any of the news media would deny that we have to be extremely 
careful about how we report the more violent manifestations of society in order 
that we shall not encourage them. I believe we must continue to report these 
events as they occur in a factual manner. It is not the business of the papers 
primarily to foster public confidence or do the work of government or the 
authorities. Disclosure and the reporting of facts is our business. 

At best, I said, we are accused of irresponsibility and I suppose those who 
think that believe we should be changed by education and precept and the 
acceptance of well-reasoned argument. Those who accuse us of conspiracy are not 
so soft. They think we are wicked and evil, are manipulated by sinister masters 
and should be changed by law and by force and be subject to all sorts of 
penalties if we transgress the codes they would lay down. Such people come from 
right and left alike. These people are united only by their rage to regulate 
public affairs, and not least the Press. They are paternalistic and paranoid 
mostly, though some are well intentioned, though wrongly motivated (for example 
those who want to replace the Press Council with a statutory body with the 
powers to license papers and fine journalists). They see the press as abusing 
its power (because it does not agree with their particular views). 

At least Moss Evans is honest enough to state here that he wants a tightly 
controlled press dancing to the tune of those who lay down the codes of conduct 
with a new Quango, 11 a standing commission on the media 11 to monitor our editorial 
and news content. 

Well you can't get much clearer than that. If you (the press) report or 
publish something which I (the state/the unions/public opinion as represented 
by the politicians or what have you) find obnoxious (i.e. irresponsible) then 
you lose your licence. 
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In my nightmare I see some such organisation as the Independent Broadcasting 
Authority which dispenses patronage in the shape of licences to run commercial 
television. It would allow the good boys and girls (those who were "responsible" 
and toed the line - whatever that line might be) to continue to operate, to 
continue much as those commercial companies which live up to IBA 1 s standard 
continue to get the franchise. I suspect that such a media council would be 
filled with the great and the good (determined by the government of the day 
and thus either politically motivated or socially reactionary and naive) 

As we try to do our job, do we give ammunition to our detractors? 
Yes we do. I believe we should get back to first principles and make sure 
that we are actually reporting what happens and not what we think is 
happening, or why it happened, or what its consequence will be. There are 
facts that can and must be reported as facts; without comment (often 
biased) or quick interpretation (often misleading because based on 
insufficient evidence). I am certain that news factually reported and 
equally factually checked and questioned - news reported straight is the 
main function of any newspaper, any news programme as well as any news 
agency. Comment and interpretation should be separate. (Siegfried Sassoon 
wrote on the fly leaf of one of his books which he gave to a friend of mine: 
"That which I have seen I will declare." That should be our philosophy, too.) 
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THE CONTINUING IMPORTANCE OF ANCIENT ATHENS 

John Ferguson 

Swinburne in Erechtheus and in his Ode to Athens 
extolled the city of violet and olive (her own poets called 
her "daughter of lilies") who bade our souls be free. 

Athens, with a total population, men, women and children, 
citizens and resident aliens, slave and free, which varied 
from 135,000 to 265,000 (no bigger than Leicester), within a 
little over 100 years, produced 3 of the 6 greatest tragic 
dramatists in world history, 1 of the handful of great 
comic dramatists, 2 of the small group of orators readable 
after the event, arguably the greatest historian, 1 of the 
greatest architects, 2 of the greatest sculptors, certainly 
some of the greatest miniature painters, in Plato 1 (and, if 
you allow the alien Aristotle, 2) of the very greatest 
philosophers, in Isocrates 1 of those rare souls who have 
a vision of unity beyond their own borders, and in Socrates 1 
of the 3 most fascinating and seminal personalities in 
history. It is fashionable to denigrate, but this is why 
we care. 

What was the secret? Partly it lay in the city-state, 
the polis, large enough to offer richness of cultural 
diversity, small enough to offer a sense of unity, of 
belonging, of mattering. Spengler's analysis of the 
classical spirit depends on this sense of limit. The city
state was a religious entity, a theatre of life, a blend of 
town and country; more, it was its citizens. 

Partly it lay in the democratic institutions; the 
sovereign power of the Assembly, where every citizen might 
attend and speak; the executive Council of 500 chosen by 
lot from the whole people with anyone having the chance of 
being President of the Republic for a day; the officials, 
except priests and generals, being chosen by lot, and all 
subject to scrutiny, before the people's courts; the device 
of ostracism, banishment for 10 years without loss of 
property or civil rights, as a precaution against dictator
ship. Its watchwords were Freedom, Equality and Law: the 
most serious indictment of a statesman was for illegal action. 

No modern so-called democracy would be called such by an 
ancient Athenian. He would define it as an elective 
aristocracy, But the values which have emerged in British 
history, the tolerance of minority opinion and the equality 
before the law, correspond precisely to the watchwords of 
Athenian democracy. But this had its weaknesses. It was 
unstable and subject to political disturbance or stasis . 
It was a male-dominated slave-owning aristocracy, It was 
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nationalistic and imperialist. It was insufferably 
complacent. It was always dependent on leadership, and 
when that declined the Athenian city-state declined, 

Yet, when all is said, it was Greek democracy which 
gave us the standards by which we measure its failures. If 
Athens was a slave-society, it was in Athens that Thucydides 
wrote the history of Athens as the tragedy of imperialism. 
If Athens denigrated women, it was in Athens that Plato 
asserted the equality of the sexes. 

Athenian democracy took its stand on the potentiality 
of man, every man, on grassroots citizenship. 

Across the ages, at the time of the Romans, in the 
Renaissance, even in the 20th century, people have taken 
fire from contact with the Athenians. 

Are there practical lessons to learn? Perhaps. 

Elective representation allows a measure of democracy. 
It has its problems - of representative and delegate, of 
party, of centralization. It seems to offer an alternative -
but does it? The sense of local belonging has been gravely 
weakened, 

The lesson of Athens is to decentralize where possible, 
to use direct democracy where possible, and to take a total 
pride, cultural, social, political and religious in one's 
own locality. 

Pericles called Ather.s "an education to Hellas", 
Napoleon III called Athens "a beacon-tower to the World". 
Ancient Athens has lost its crown; its dreams remain. 

Professor John Ferguson 
President, Selly Oak Colleges 
Birmingham 
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SPACE RESEARCH A'r LEICESTER 1960 - 1981 * 

K. A. Pounds 

It is just 100 years since the then President of the 
Literary and Philosophical Society first canvassed the idea 
of a University in Leicester and 21 years since the 
University's Space Research Group was formed, a·circumstance 
that might have intrigued the membership of a century ago. 

The objectives of the original small team (led by 
Professor Stewardson and including Dr. Peter Russell, now 
warden of Stamford Hall, Brin Cooke - a present colleague, 
und myself) were the study of the Sun's outer 'corona' and 
its effects on the terrestrial atmosphere. In this work we 
were fortunate to have available a UK research rocket, the 
Skylark, which was capable of lifting payloads of about 
500 pounds well above the atmospheric opacity ( ,..._, 100 miles 
to kilovolt X-rays) and - of crucial importance - fitted 
with a control system which locked onto the Sun and held 
with a precision of better than a hundredth of a degree. 
This latter facility, which British researchers had several 
years ahead of its US equivalent, allowed us to obtain the 
first clear photographs of the Sun in 1964. Such images 
and later X-ray spectroscopy, also from Skylark, showed 
that the solar corona had considerable structure and was 
extremely hot, with temperatures in the range 1 to 10 million 
degrees Kelvin. Later studies with both US and Anglo-US 
satellites showed the corona to be highly variable and 
clarified the direct link between this solar activity and 
terrestrial effects, particularly in the important area of 
radio communication. 

In 1967 the Leicester group carried out its first 
Skylark experiments to search for the much more remote 
'cosmic' X-ray sources, the first of which (Scorpius X-1) 
had been discovered by a US group a few years earlier. 
Operuting from the missile test range at Woomera in South 
Australia we were able, with increasingly large and more 
sensitive payloads, to survey most of the southern sky, 
thereby complementing work by US research groups based at 
White Sands, New Mexico. These were exciting times, with 
each rocket flight typically yielding several new and 
surprisingly powerful X-ray sources. The nature of many 
of these cosmic X-ray 'stars' remained unknown, however, 
until the launch of the first Earth satellites devoted to 
their study, Uhuru (US)in 1970 and Ariel-5 (UK) in 1974. 
Compared with the 5 minutes or so of observations afforded 
by a Skylark rocket, these satellites brought a revolution 
in X-ray astronomy. The long exposure on every part of the 
sky produced the first detailed X-ray maps, containing 

* University of Leicester Jubilee lecture. 
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hundreds of sources, and provided crucial information on the 
remarkable time variability of many of them, These 'time 
signatures' and improved source locations quickly led to 

the identification of many sources; with objects as distinct 
as supernova remnants, X-ray binary systems (close, 
gravitationally-bound associations of a normal star with a 
'neutron star' or black hole), active galactic nuclei and 
clusters of galaxies, The range of objects covered read 
like a 'Who's Who' of the most intriguing - and physically 
important - systems in the Universe. A major 
outcome of Ariel-5 was the so-called '2A' catalogue, 
published by the Leicester group in 1979 and - for the 
following two years - ranking as the most frequently cited 
astrophysics paper in the western world ( and the third 
most cited in the whole of the physical sciences). 

1978 also saw a further milestone in the rapid 
development of X-ray astronomy, with the launch in November 
of the Einstein Observatory - so named to mark the centenary 
of the great physicist's birth - carrying aloft the first 
imagJng X-ray telescope. This spacecraft, which recorded 
its high resolution X-ray images on a unique 
TV-type' system developed at Leicester, has brought the study 
of X-·ray sources to the point where it relates to all 
branches of astronomy, from nearby stars to the most distant 
quasars, ~he subject has clearly 'come of age' and now 
stands alongside optical and radio astronomy in importance. 

A rich potential lies ahead. For example, the next 
few years should show how common are hot coronae and more 
firmly place our Sun in the 'main sequence' of stars and -
by X-ray spectroscopy of young supernova remnants - quantify 
the widely held belief that these objects are the means by 
which the elements (other than the primordial hydrogen and 
helium) are being fed into the galaxy, and hence into new 
stars and planets, Again, detailed study of the extreme 
conditions close to neutron stars and black holes and in the 
nuclei of quasars and other active galaxies will 'stretch' 
physics beyond current limits, a situation historically ripe 
for discoveries of fundamental significance. A last, but 
not least, important question that may yield to observation 
in the next decade is the nature of the Universe itself, in 
particular whether or not it is 'open' (expanding for ever) 
or 'closed' ,and thereby settling our (very long term) future. 

Given the great scientific potential of X-ray astronomy 
at the present time it is regrettable that NASA funding 
problems, largely a result of the expensive Shuttle develop
ment, will considerably restrict US space science activities 
over the next few years. Fortunately, our own prospects look 
better, beginning with the launch, in 1982, of the European 
Space Agency's EXOSAT spacecraft, carrying a major X-ray 
experiment designed at Leicester and scheduled to operate for 
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at least three years. Two further X-ray astronomy satellites are approved for 
launch later in the decade, a German X-ray telescope mission (ROSAT) due for 
launch on the Space Shuttle in 1987, and a large detector array for temporal and 
spectral studies on the Japanese ASTRO-C spacecraft (1986/7). The Leicester 
group will have a substantial role in both missions, being responsible for an 
ancillary telescope on ROSAT and the main detector assembly on ASTRO-C. 
Overall, there is every reason to be optimistic that we will share in many of 
the exciting new discoveries in space astronomy that will surely flow from 
these new missions in the decade ahead. 
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THE MICROBE AS A SOURCE OF FOOD AND ENERGY* 

J. R. Quayle 

There is a possible role for the microbiologist in 
contributing towards the alleviation of global shortages of 
food and energ~ with emphasis on the former. Particular 
attention can be focussed on the provision of foodstuff 
en masse by microbiological means rather than the microbiol
ogical modification of pre-existing foodstuff, e.g. in the 
dairy and beverage industries. 

The rate at which the world's population is increasing 
is itself increasing, thus the period of time taken for the 
population to double is shortening from 182 years in the 
period 1650-1850 to 36 years in the period 1950-2000. This 
means that the world's population is expected to increase 
from the present day level of 4 x 109 to 6 x 109 by the year 
2000. By far the greatest increase will take place in the 
underdeveloped countries. There is a gross imbalance of food 
availability as between the developed and underdeveloped 
countries, with malnutrition being widespread in the latter 
but not in the former. The FAO has estimated that even at a 
low threshold value of a calorie intake only 20% above the 
basal metabolic rate, almost a quarter of the population in 
a sample of 86 underdeveloped countries are malnourished. 
Although the world's food production/per head is increasing, 
most of this increase is felt only in the developed 
countries, the increasing population of the underdeveloped 
countries nullifies for them any appreciable improvement in 
their nutrition. 

If the maldistribution of the world's food could be 
rectified, can an estimation be made of the total population 
that could be supported by conventional agriculture? Many 
such calculations have been made; as an example, Revelle in 
the Seotember 1976 issue of the Scientific American calculated 
that if all the world's potentially arable land were irrigated 
where necessary and farmed to half the productivity of the 
US mid-West, it could provide for 40 x 10 9 people at 2500 
calories/day/head. At a doubling time of 35 years for the 
world's population this could theoretically cope for the 
next 100 years. However, most of the potentially arable land 
is in South America, Africa and Australia where there are 
formidable political problems in developing the first two 
continents and irrigation problems for developing Australia; 
the estimate is thus an optimistic one and at best assumes 
high levels of technical input. Nevertheless, it does give 
us an idea of the time which we have in which to try and 
close the gap between the developed and underdeveloped 
countries. History shows that when a society attains a 
higher standard of living and education, the birth rate drops 

* The Latham Lecture, 1982. 
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due to adoption of birth control. This could hopefully lead 
to a levelling off of the total world population within the 
next 100 years, 

The problem of adequate human nutrition is two-fold: 
there must be a sufficiency in terms of calorie intake 
(approximately 2,500 calories/day/head) and the diet must 
contain a sufficiency of vitamins and protein. The calorific 
requirement is easiest to meet because calories. can come from 
all kinds of food irrespective of its other nutritional 
qualities. Humans can, by and large, interconvert fat, 
carbohydrate and protein into most body constituents given 
the right minerals, vitamins and nitrogen source. The 
important exception to this generalisation lies in the 
twenty-odd amino acids which go to make up proteins, eight 
of which cannot be synthesized by humans, If there is a 
shortage of any of them malnutrition and ill-health results, 
particularly in growing children, leading in more severe 
cases to protein deficiency diseases such as kwashiokor. 
Root and tuber crops such as potatoes, yams, tapioca or some 
fruit like bananas have virtually no protein in them and 
hence, although a diet of them provides ample calories, it 
would lead to severe protein deficiency. Grain crops such 
as wheat, corn, maize, rice, millet etc. contain abundant 
protein (8-13%) although the protein may be somewhat deficient 
in one or more of the essential amino acids. Thus in order to 
be adequately fed on cereals or grains as a source of protein 
people have to eat sufficiently large amounts just to get 
enough of each of the amino acids and such a diet is not as 
tasty or desirable to most people as a meat-containing diet, 
which is high in protein having in it all essential amino 
acids in balanced proportion. Other good sources of high 
quality protein are green plants, eggs, milk, peas and beans, 
meal from certain oil seeds. The production and storage of 
this high quality protein is a much more demanding process 
than that of limited quality protein. 

Ruminants such as cows and sheep can be raised on grass. 
However, non-ruminants such as calves, pigs and poultry 
cannot; ideally they must be fed on a diet containing more 
protein than grain does. Hence special feeds are compounded 
for the rapid growth of these animals in which a high protein 
supplement such as soya meal, fish meal or oil seed meal is 
added to a lower quality cereal base. Thus, in providing 
humans with high quality animal protein it is necessary to 
provide some of the animals themselves with a high quality 
vegetable or fish protein. Now this is a problem affecting 
developed countries as well as underdeveloped countries. 
Because the developed countries have the sophisticated 
agriculture (e.g. battery farming) to produce enough high 
quality animal protein for themselves they also have a huge 
demand for high protein animal foodstuff supplements. For 
example, in 1977 the EEC imported 16 million tons of such 
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supplements (mainly soya) at a cost of $3.·6 x 109 - this 
was almost 80% of its requirements. Not only is this 
expensive but there is the question of political expedience 
of relying so heavily on a basic imported foodstuff. 

It is this gap of rapid production of large quantities 
of high quality protein that the microbiologist may help to 
fill. Microbes such as bacteria have a high protein content 
(40-60% of their dry weight) of a nutritional quality, in 
terms of amino-acid content, as high as the best quality 
beef. They can grow on a wide variety of growth substrates, 
many of them almost waste products. Their growth in 
fermentation plants is independent of climate, fertility of 
the surrounding land, predictable, routine and amenable to 
a high degree of automation. They can grow extremely 
rapidly, doubling in mass every two hours. They are amenable 
to genetic engineering in a matter of months. 

It is thus not surprising that many industrial concerns 
in different parts of the world have been developing the 
growth of microorganisms on a massive scale for production 
of biomass or single cell protein (SCP). One of the earliest 
was BP growing yeast on waste petroleum fractions. Another 
is Rank Hovis growing fungi on cellulose. But it is most 
profitable to concentrate on the process developed by ICI 
Agricultural Division at Billingham. ICI's interest in this 
field was awakened by the discovery of North Sea gas in the 
1960s. North Sea gas consists largely of methane (CH4 ) and 
it was known that there are bacteria which can grow in 
liquid culture using methane bubbled through as carbon 
source. The first tests done with such a system, however, 
encountered technical difficulties in scaling up the growth 
of methane-utilizing bacteria to an efficient process on a 
large scale: instead it was found better to oxidise the 
methane catalytically to methyl alcohol and use this as a 
growth substrate. In many ways it is an ideal growth 
substrate - a liquid easy to handle, completely miscible 
with water, and bacteria can be found which grow extremely 
rapidly on it and yield over 60% of their dry weight as 
protein. In the early 1970s the company decided to develop 
a continuous fermenter to grow one of these organisms, a 
bacterium Methylophilus methylotrophus on methyl alcohol on 
a scale larger than had ever been attempted before. In this 
they were helped by the fact that this country was, and is, 
a world leader in the basic biochemistry and microbiology of 
these organisms through the efforts of research groups in 
several British Universities, e.g. Sheffield, Leicester, 
Southampton and Warwick. ICI thus had a fund of basic 
expertise and knowledge to draw on. 

The res.ilt of ten years development was the appearance 
on Teesside of a new plant, the first of its kind in the 
world. The heart of the process is a fermentation vessel 
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180 ft hiah, weighing 600 tons, with a capacity of 1500 m3 
(3.3 x 105 gallons). This is used for the continuous growth 
of bacterium Methylophilus methylotrophus on methyl alcohol. 
The organism is harvested and dried to a powder (called 
Pruteen) which contains 74% by weight of high quality protein 
and can be used as a high grade supplement for the intensive 
feeding of calves, pigs, poultry and fish. The productivity 
of this method of microbial farming as compared with growth 
of soya or winter wheat is approximately 105 tim~s higher in 
terms of yield of protein/acre/year. However, for many 
reasons, it is not suggested that this new method of 
"farming" should supplant conventional agriculture but rather 
supplement it. It may help to provide another source of high 
quality protein and help to bridge the nutritional gap 
between the developed and underdeveloped countries, thus 
giving time for the latter to attain a population equilibrium 
more in tune with the world's food resources. 

Microbes also have potential as a source of energy from 
fermentation of waste material, to produce liquid fuels such 
as alcohols or gaseous fuels such as hydrogen or methane. 
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IN DEFENCE OF STYLE 

Roger Scruton 

The text of the lecture is provided by Oscar Wilde: in 
matters of the greatest importance, it is style, and not 
sincerity, that counts. The argument concerns the following 
features of style: that it is a property of appearances; 
that it involves producing and obeying reasons; that it 
pertains to ends rather than means. The three properties 
are exhibited both by art (where style is put to an 
aesthetic use), and by manners (where style is continuous 
with morality). The three properties are all difficult to 
describe, and erroneous descriptions are responsible for 
much of the modern suspicion of style, both in art and in 
life. 

First, the role of appearance. Style involves ordering 
appearances, so that they fit appropriately together: 
'appropriately' here, meaning that there is reason for the 
one appearance or the other. Dress, manners, musical styles, 
all exhibit this feature. We attempt to order appearance in 
this way because of our recognition that, in human affairs, 
appearance and reality are the same: everything that counts 
is on the surface. (The difference between understanding 
expression and understanding the anatomy of the face). 

Secondly, the reasoned quality of style. Style is an 
integral part of our lives as rational beings. There is also 
a 'why?' of style: a process of reasoning whereby the 
relations between appearances are made intelligible without 
reference to any cause or further intention. The 'why?' of 
style is explored, and its significance for aesthetics, 
art criticism, and good manners is shown. The 'why?' of 
style provides one of the distinguishing marks of taste. 

Third, the relation to ends. Questions of style arise 
in every task. But they arise not from the attempt to 
choose the efficient means to the end, but from the attempt 
to fit the means to the end, and the end to the means, so 
that what is done is done in a manner that is acceptable 
to the 'common sense' of rational beings. Style is the way 
in which an action reveals its end, and so comes to seem 
intrinsically correct. 

The lecture goes on to explore various examples, from 
art and from everyday life, of the three features and to 
illustrate the inestimable place of style in social inter
course. It is concluded, not that style is of greater 
significance than sincerity, but that, in the last analysis, 
style and sincerity are one. 
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THE WORLD'S LARGEST CAVES 

A, C, Waltham 

* 

Hidden away in the interior of Northern Sarawak, on the 
fabled island of Borneo, lies the Gunung Mulu National Park, 
The Park is a conservation area almost entirely covered by 
dense equatorial rain forest, inhabited by just a few groups 
of nomadic Penan hunters, The untouched forest is a paradise 
of enormously varied plant and animal life spread across 
soggy alluvial swamps and up onto towering limestone cliffs, 
Across the heart of the park lies a chain of four limestone 
mountains, just 30 kilometres in total length and no more 
than 5 kilometres across, Initially they were thought to be 
just another facet of the geological background to the 
forest, but since 1977 they have been shown to contain 
perhaps the most remarkable collection of caves in the 
world, 

The Mulu Park has been the subject of two recent 
British expeditions, In 1977-78, the Royal Geographical 
Society launched, under the leadership of Robin Hanbury 
Tenison, a massive scientific expedition studying all aspects 
of the Park's botany, zoology, geography and geology, It 
included a team of six cavers, led by the writer, specifically 
to explore and survey any caves they could find, They 
discovered and mapped 50 kilometres of cave passages, and then 
ran out of time while open passages still beckoned their 
first visitors. There was clearly still much work to do in 
the Mulu caves, so in 1980-81, a new expedition running to 
16 members and led by Andrew Eavis, had further exploration 
and study of the caves as their sole objective. They found 
and mapped another 50 kilometres of cave passage, and still 
there are openings awaiting the next expedition. 

An area as small as the Mulu Park containing over 100 
kilometres of caves is remarkable enough on that score alone. 
But what really makes Mulu unique is the massive scale of 
everything. The limestone mountains tower 1500 metres above 
the alluvial swamps, and the rock is exceptionally pure, 
massive and strong. The upper slopes are unbelievably 
difficult to explore because of limestones eroded into 
knife-edge pinnacle karst which floors so much of the forest, 
and consequently remain largely unexplored, But rivers flow 
in and out of the limestone through entrances around the foot 
of the limestone cliffs, Nearly ten metres of annual rain
fall provides some spectacular underground hydrology, and 
largely accounts for the size of the cave passages. For it 
is this aspect which makes the caves of Mulu so spectacular, 
Quite simply they are enormous. Some of the caves contain 
great underground rivers, others contain huge abandoned 
chambers. Some caves contain beautiful displays of 

*Joint lecture with the Geology section 
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stalactites and minerals, others contain vast colonies of 
animals. The variety is infinite but the scale is every
where spectacular. 

From the many caves in the Mulu Park, three stand out, 
for contrasting reasons. 

Deer Cave - Gua Payau 

Known for years to the local people, because its vast 
entrance is impossible to miss, Deer Cave was first surveyed 
by the 1978 expedition who only then realised just how vast 
it is. A single passage goes almost straight through a high 
limestone ridge. That passage is just a kilometre long, but 
nowhere is it less than 90 metres high and wide. At its 
downstream end, it is 120 metres high and 170 metres wide -
it is the largest cave passage in the world. Its size is 
almost impossible to comprehend, even to the visitor actually 
inside it. Daylight from the vast entrances reaches the 
whole way through the cave, and waterfalls higher than any 
in England or Wales cascade from distant holes in the roof. 

Deer Cave was formed long ago by a river that has now 
abandoned it. But it is not a dead and silent cave. It is 
alive with the squeaking of enormous colonies of bats and 
cave swifts. A million or more bats roost every day on the 
expanse of Deer Cave's roof, before leaving each dusk in a 
huge bat-flight out to the forests where they feed. On the 
cave floor the bats' excreta, guano, builds up into huge 
banks - a stinking heaving mass which is alive with a complex 
community of cave animals. Feeding on the guano are count
less beetles, earwigs and millipedes,and in turn feeding on 
them are crickets, giant spiders and the venomous cave 
centipedes. Two metre long snakes feed on both bats and 
swifts themselves, somehow catching them in flight in total 
darkness, adding yet another component to the spectacular 
biology of Deer Cave. 

Good Luck Cave - Lubang Nasib Bagus 

Cut deep into the eastern flank of Gunung Api, Hidden 
Valley carries a small river which sinks into an impenetrable 
boulder pile. The resurgence of this water was only found by 
the 1980 expedition - a tall cave entrance debouching onto 
the edge of the Melinau Paku Valley. The passage extends into 
the hillside for well over a kilometre; at the daylight end 
the water flows along a deep placid canal, but further in it 
tumbles down a series of cascades in a high, narrow rift. 
The water emerges from the foot of a huge slope of boulders, 
but it can be rejoined and followed for another kilometre to 
a sump pool very close to the sink in Hidden Valley. 

It is the passage above the boulder pile which leads to 
one of the wonders of the world. The boulders rise for 200 
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metres before the walls of the passage fall from sight and 
open into Sarawak Chamber. To the first explorers it was just 
a huge black void. Boulders are strewn on the floor rising 
gently to the east, walls and roof are way beyond the beams 
of normal lamps and the unmeasurable blackness gives the place 
a sense of unreality. Only by painstakingly mapping around 
the perimeter wall could the discoverers appreciate the size 
of this chamber. It is over 700 metres long and 400 metres 
across. It is by far the largest underground cavity in the 
world, many times larger than America's famed Carlsbad 
Cavern. To relate it to the outside world, it would 
comfortably enclose the heart of London's West End, from 
Piccadilly Circus to Leicester Square and to the far side 
of Trafalgar Square. All that under a single, unsupported 
limestone roof arching up over 100 metres high. It seems to 
defy all the laws of gravity, and only the extremely massive 
nature of the Melinau Limestone prevents total collapse. 
Sarawak Chamber is the largest known underground void in the 
world, and it seems inconceivable that any larger chamber 
could exist - the mechanics of limestone strength must draw 
a limit somewhere! 

Clearwater Cave - Gua Air Jernih 

From where it joins the warm muddy waters of the 
Melinau River, a tributary of cooler and conspicuously clear 
water was followed upstream and led to the discovery of 
Clearwater Cave from which the river emerged. This was in 
1978 and most of the cave now known was explored and mapped 
by that year's expedition. More passages were explored by 
the 1980 expedition and brought the surveyed length to 
nearly 38 kilometres, but there are still many more open 
passages awaiting exploration. Clearwater Cave is a complex, 
rambling cave system. It is not the longest or deepest in 
the world, its passages are smaller than Deer Cave and it has 
no cavern as large as Sarawak Chamber, but it is remarkable 
for containing so many kilometres of such large passage. 

At the southern end of the system, the Clearwater River 
Passage, upstream of the resurgence, is a massive underground 
canyon extending for over 1500 metres. It is 30 metres high, 
20 metres wide and floored by a river placid enough to take 
a large canoe, except when it is in roaring flood. A sump 
pool marks the explorable limit to the river passage, but an 
inclined ramp leads up into an abandoned dry passage which 
extends for five kilometres through the heart of Gunung Api. 
The Revival Passage is mostly 30 metres high and wide, 
floored with sand or clay - an underground highway. All the 
way along, shafts and passages branch off, and at the far 
end more entrances return the visitor to daylight. A complete 
traverse of the Clearwater Cave is one of the great under
ground journeys. Though it breaks no records, Clearwater is 
one of the finest caves in the world, and is a fitting 
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partner in this trio of the great caves of.Mulu. 

Complete descriptions, maps and many photoqraphs of 
the Mulu caves can be found in the two books: Caves of Mulu 

edited by D. B. Brook and A. C. Waltham in 1978, and 
Caves of Mul u 'BO edited by A. J. Eavis in 1 981 , both 
published by the Royal Geographical Society London, and 
available from the Society or direct from the writer. 
The scientific results are published in the Transactions 
of the British Cave Research Association, Vol.9, No.2, 1982. 

Dr. A. C. Waltham 
Civil Engineering Department 
Trent Polytechnic 
Nottingham 
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REPORT OF THE COUNCIL FOR 1981-1982 

The lectures for the session were well attended with the exception 
of Professor Ferguson's in mid-December when the weather was exceptionally 
bad. Fortunately he has consented to return in the coming season. There 
were twelve lectures instead of the usual eleven, the addition being the 
University of Leicester Jubilee lecture by Professor K.Pounds: this was felt 
to be particularly appropriate since the need for a University in Leicester 
was first raised in a Presidential Address of this Society, 

We thank the sponsors of the individual lectures: Messrs Lathams, 
the Leicester Mercury, Leicester City Council Recreation Dept. and the 
University bookshop. One lecture was held jointly with the Royal Society of 
Arts to whom we wish to express our appreciation. We also wish Mr Simmonds, 
managing director of Lathams, a speedy recovery from his illness. 

The Society remembers with gratitide the late Edgar Tyler who had 
been a member since 1945 and a Council Member for many years. An effort is 
to be made to commemorate the 1985 season as it will be the 150th anniversay 
of the foundation of the Society. 

Mrs R.R.Williams is thanked for her reports of the Society's 
lectures in the Leicester Mercury; the Museum staff are thanked for their 
helpfulness; and Mr S.J.Mann is thanked for making coffee and washing up 
after each meeting. 

Geoffry Lewis, 
Hon. Secretary. 

The programme of the session 1981-1982 was as follows: 

5th October Presidential Address: "Why Museums?" by Patrick Boylan. 

12th October University Jubilee Lecture -"Leicester Space Research 
Past and Future"by Professor K.A. Pounds, B.Sc., Ph.D., F.R.S., 
Professor of Space Physics, University of Leicester. 

19th October The Latham Lecture: ''The Microbe as a Source of Food and 
Energy''by Professor J.R. Quayle, M.A., B.Sc., Ph.D., F.R.S., 
Professor of Microbiology, University of Sheffield. 

2nd November The Leicester Mercury Lecture: "Though it be honest, it 
is never good to bring bad news''by Mr. David Chipp, M.A., Editor
in-Chief, Press Association. 

16th November 11Korean Literature and Chinese Influence''by The Lord Bishop 
of Leicester, Dr. C.R. Rutt, C.B.E., M.A., D.Litt. 

30th November "The Postwar Art Explosion" by The Lady Vaisey (Marina Vaisey) , 
Art Critic, The Sunday Times. 

14th December "The Continuing Importance of Ancient Athens"by Professor 
John Ferguson, B.D., B.A., F.I.A.L., President, Selly Oak Colleges, 
Birmingham. 

18th January "Mozart in England"by Professor Ivor Keys, C.B.E., M.A., 
D. Mus., F.R.C.O., R.A.M., Professor of Music, University of Birmingham. 
This lecture is sponsored by Leicester City Council Recreation Committee. 

1 February University Bookshop Lecture: "Nature Conservation in the 198O's 
- Success or Failure?~by Dr. D. Goode, Assistant Chief Scientist, Nature 
Conservancy Council. Joint Meeting with Natural History Section. 
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15 February 
Waltham, 
Geology 

"The World's Largest Caves - Gunong Mulu, Sarawak''by Dr. A.C. 
Ph.D., Senior Lecturer, Trent Polyt~chnic. Joint Meeting with 

Section. 

1 March "In Defence of Style"by Roger Scruton, M.A., Ph.D., F.R.S.A. 

15 March 
F.B.A., 

''The Nude, Heroic and Otherwise"by Professor John Boardman, M.A., 

F.S.A., Lincoln Professor of Classical Archaeology and Art, 
University of Oxford. Joint Meeting with Royal Society of Arts (East 
Midlands Region). 

ANNUAL REPORT OF THE GEOLOGY SECTION FOR 1981-2 

President: 

Chairman: 

Secretary: 

Treasurer: 

Field Secretary: 

Committee Members: 

Dr. R.J. King 

Dr. M.J. Le Bas 

Dr. T.D. Ford 

John Martin 

David Martill 

Mrs . J. Knibb 
Mrs. Mary Ball 
Dr. David Siveter 
Mr. Alan Dawn 

A full programme of summer excursions was held in 1981, though 
attendance was somewhat reduced and one excursion had to be cancelled owing 
to minimal attendance. A successful programme of winter lectures was held, 
with a Saturday symposium at Vaughan College in November. 

Summer Programme: 

April 26th 1981 

May 9th 

May 23rd 

June 6th 

August 15th 

September 6th 

September 26th 

October 3rd/ 4th 

Winter Programme: 

October 7th 

October 21st 

October 31st 
Symposium 

November 4th 

November 18th 

December 2nd 

December 16th 

M. Warren "Cromer Forest Bed, Norfolk. 

R. Harker "Alderley Edge Copper Mine". 

Permian of Nottinghamshire. Cancelled. 

J. Martin & D. Martill "Jurassics of the Wansford Area". 

Dr. R.J. King "Igneous rocks of Mountsorrel". 

Dr. P. Powell "Oxford Area". 

Dr. T.D. Ford "Mam Tor and Castleton Area, Derbyshire". 

Dr. D. Si veter "Welsh Borders". 

Professor Peter Baker "Volcanic Hazards in Island Arcs". 

Dr. J. Vearncombe "Plate Tectonics and the late Precambrian 
of Kenya". 

"The Geologist and the Community" at Vaughan College 

Dr. J. O'Leary "Commonsense and Mine Design". 

Dr. A.A. Mills "Preduction of Volcanic Eruptions". 

Dr. R. Bradshaw "The Geology of Leonardo da Vinci". 

Conversazione 
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January 6th 

January 20th 

February 3rd 

February 15th 

February 17th 

March 3rd 

March 17th 

Dr. Lynne Frostick "Flash Flood Sediments". 

Dr. T.D. Ford "The Speedwell Mine and Cavern, Castleton". 

Dr. K. Duff "Geological Conservation-the Why and the Wherefore". 

(Joint Meeting) Dr. A.C. Waltham "Mulu-the World's Largest Caves" 

Members Evening 

Dr. Ian Sutton "Silurian Tabulate Corals". 

A.G.M. & Chairman's Address by Dr. M.J. Le, Bas 

Trevor D. Ford 
Hon. .Secretary 

ANNUAL REPORT OF THE NATURAL HISTORY SECTION FOR 1981 

President: I.M. Evans, M.A., F.M.A. 
Chairman: Mrs. D. Thompson, B.Sc. 
Vice-Chairman: H.C. Gabbitas 
Hon. Treasurer: Miss E.I. Clay 
Hon. Secretary: Mrs. E. Loosmore 
Hon. Asst. Secretary: Miss B. Davies, B.A. 
Hon. Programme Secretary: Miss J.E. Dawson, M.A., A.M.A. 
Acting Editor: 

Committee: 

H.C. Gabbitas 

P. Clark 
A. Fletcher, B.Sc., Ph.D. 
D.G. Goddard, B.Sc., Ph.D. 
D.A.C. McNeil, B.Sc., Ph.D. 
J.H. Mathias, B.Sc., Ph.D. 
H.J. Smith 
A.E. Squires 
B.S. Woodward 

The Newsletter was published twice during 1981, once under the Editorship 
of Mr. L.C. Lewis (who retired at the Annual General Meeting after more 
than seven very successful years as Editor), and once under the Acting 
Editorship of Mr. H.C. Gabbitas. A number of members contributed articles 
and it is hoped that more members will contribute to future Newsletters. 

We must, as always, thank Jan Dawson for organising a superb series of 
lectures during the year - taking us to the Desert's Edge and to the Arctic 
Tundra (remember the snowy owls?) and, more intimately, to Bacteria and to 
the delightful Hedgehogs among others. 

There was no Symposium in 1981; instead, a Flower Identification Workshop 
was held in July, and this was well-supported. Unfortunately, the proposed 
weekend in Snowdonia had to be cancelled for lack of support. The Summer 
Programme, also organised by Jan, included a full-day excursion to the 
Cotswolds and a variety of other outdoor meetings, details of which will be 
found below. 

Paid up membership for the year was 193 (compared with 177 for 1980). 
Ordinary meetings were held at fortnightly intervals, and the average 
attendance for the second half of the 1980/81 winter session was 70, to 
hear the following speakers: 

7th January 
21st January 
2nd February 

Dr. D.M. Harper - "Invertebrate Life in Lowland Streams" 
R.A.O. Hickling - "Problems with Gulls" 
B. Hawkes - "Wildlife of the Arctic Tundra" (Joint Meeting 
with Parent Body) 
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18th February 
4th March 

18th March 

Dr. M. Fletcher - "Bacteria - Wildlife on a Micro-scale" 
A.E. Squires - "Leicestershire Woqdlands - Past and Present" 
Dr. P. Morris - "Hedgehogs" 

The Annual General Meeting was held on 1st April 1981 after which slides were 
shown by a number of members. 

The Section's summer programme of outdoor meetings in 1981 was as 
follows: 

25th April 

16th May 

23rd May 

28th May 

7th June 

20th June 

4th July 

1st August 

15th August 

29th August 

12th September 

26th September 

10th October 

Mr. J.L. Otter 

Mr . & Mrs • J . W • 
Hesselgreaves 

Mrs. P. Rixon 

Dr. D.A.C. McNeil 

Mr. S.H. Bishop 

Mr. S.D. Musgrove 

Mr. R. Harris 

Lt.Col. D.H. Hall
Smith 

Dr. J .H. Mathias 

Mr. H.I. James 

Mr. I.M. Evans 

Dr. M. Ashton 

Dr. T.F. Hering 

Holwell Mouth 

Sheet Hedges Wood 

Bedford Purlieus 

Birstall Pits - evening meeting 

Cotswolds - full-day excursion 

Herberts' Meadows, Ulverscroft 

Hills and Holes, Barnack -
morning meeting 

Martinshaw Wood - moth trapping -
evening meeting 

Oakham Canal 

Sheepy 

Stonesby 

Leadenham Quarry, Lincolnshire -
Geological Meeting 

Outwoods - morning fungus meeting 

The average attendance at field meetings was 28. The Section would like to 
thank all leaders, landowners and other helpers who made the programme 
successful, and not least the stalwart members who braved atrocious weather 
conditions to attend some of the earlier field meetings, in particular the 
first of the summer programme to Holwell Mouth, when Leicestershire, in 
common with many other parts of the country, was hit by freak blizzards. 

The indoor winter programme for 1981/82 began on 14th October with a Members' 
Exhibition Evening and other speakers were: 

28th October Dr. J.R. Flenley "Krakatoa - a study in colonisation" 

11th November Mr. M. Walpole - "The British Flora in Print (or the 
Armchair Botanist)" - Ninth Sowter 
Memorial Lecture 

25th November Mr. M.E. Archer - ''The Biology of the Social Wasps" 

9th December Mr. N.R. Dove - "To the Desert's Edge" 

The average attendance for these meetings was 76. 

The Section would like to thank the Museum for the facilities which it 
provides for all indoor meetings. 
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Membership of the Leicester Literary and Philosophical Society, 1981-2 

Year of 
joining 
1969 Miss D.M. Adams 
1969 Dr. C.P. Alexander 
1981 Mr. M. Allen 
1981 Mrs. s. Anderson 
1978 Mr. A. Ashraf 
1975 Dr. M.A. Baatz 
1969 Mrs. D.M. Bailey 
1969 Mr. M.H. Bailey 
1967 Mr. A.G. Baker 
1981 Mr. J.R. Baker 
1976 Rev. A.W. Banks 
1962 Mr. J.W. Banner 
1958 Miss M.M. Barker 
1975 Mr. E.L. Bates 
1978 Mrs. M.B. Bentley 
1981 Mr. G. Blunt 
1949 Mrs. V.M. Boarland 
1972 Mr. P.J. Boylan 
1979 Mrs. G. Branston 
1946 Miss M.J. Briggs 
1978 Dr. W.R. Brock 
1972 Mr. L.B. Brown 
1977 Mr. P.D. Brown 
1981 Dr. K.F.C. Brown 
1960 Mr. J.R. Bulman 
1981 Dr. A.C. Burden 
1977 Mr. W.J. Burton 
1959 Mrs. J.B. Cameron 
1960 Miss W.S. Carpenter 
1956 Mr. J.E. Carter 

1980 Mrs. D.W. Catchpole 
1956 Mr. M.A. Chamberlain 
1971 Mr. A. Chandler 
1981 Mr. J.D. Cloud 
1969 Mr. s .J. Cooke 
1979 Mrs. s. Cork 
1979 Miss c. Craven 
1958 Miss M.J. Davis 
1981 Mrs. P.M. Davis 
1971 Miss J.E. Dawson 
1976 Mr. B. Dunn 
1979 Mr. J. Eagle 
1978 Mr. B.S. Edwards 
1965 Mrs. D. Edwards 
1959 Mr. I.M. Evans 
1979 Miss R.M. Ewen 
1981 Mr. s. Farrand 
1963 Miss E.R. Findley 
1966 Dr. B.A. Fisher 
1976 Mr. H.O. Fisher 
1981 Mr. R.H. Float 
1963 Dr. T.D. Ford 
1958 Mr. E.J. Fortune 
1974 Mr. J.E. Foster 

24 Midway Road, LES STP 
22 Ratcliffe Road, LE2 3TB 
44 Adderley Road 
12 Shelley Road, Enderby, LE9 SQX 
29 Gwendolen Road, LES SFL 
16 Southernhay Road, L~2 3TJ 
1 Beresford Drive, LE2 3LB 
1 Beresford Drive, LE2 3LB 
113 Foxhunter Drive, Oadby, LE2 SFH 
7 Wimborne Road, LE2 3RP 
80 Holmfield Road, LE2 lSB 
17 Linden Drive, LES 6AJ 
20 Tavistock Drive,LES SNT 
The Elms, Burton Overy 
27 Brocks Hill Drive, Oadby, LE2 SRE 
Cayley Hall, Loughborough University 
42 Stoneygate Court, LE2 2AJ 
The Museum, 96 New Walk, LEl 6DT 
8 Avenue Road, LE2 3EA 
15 Shanklin Avenue, LE2 3RF 
431 London Road, LE2 
3 Wood Hill, LES 3SP 
124 Wolsey Way, Syston 
The Green, Anstey 
42 Holmfield Avenue, LE2 2BF 
17 Westminster Road, LE2 2EH 
Alpine Cottage, Burton Overy 
48 Desford Road, Kirby Muxloe, LE9 9BD 
236 Kimberley Road, LE2 lLJ 
Long Close, Prior Park Road, Ashby-de-la-Zouch, 

LE6 5BL 
50 The Broadway, Oadby, LE2 2HE 
The Manor House, Burrough-on-the-Hill, LE14 2JQ 
24 Cambridge Street, LE3 OJP 
20 Vandyke Road, Oadby, LE2 SUR 
447 London Road, LE2 3JW 
10 Garden Street, Thurmaston, LE4 SDS 
37 Alexandra Road, LE2 2BB 
25 Kingsway Road, LES STL 
17 Gimson Road, LE3 6DZ 
79 Regent Road, Leicester 
Norfolk Court, Fairefield Cres., Glenfield, LE3 SER 
57 Knighton Drive, LE2 3RD 
19 Rosemead Drive, Oadby, LE2 SSB 
43 Lorne Road, LE2 lYA 
The Museum, New Walk, LEl 6DT 
9 Midway Road, LES STP 
108 Hopefield Road, Leicester 
13 Bankart Avenue, LE2 2DD 
32 Waldale Drive, LE2 2AR 
27 Southernhay Road, LE2 3TJ 
31 Halfmoon Cres., Oadby, LE2 4HD 
Geology Dept., The University, Leicester 
Flat 2, Quorn Court, Quorn 
36 Stoughton Road, LES 6AN 
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Year of 
joining 
1964 
1972 
1969 
1981 
1958 
1976 
1965 
1969 
1969 
1960 
1981 
1972 
1981 
1967 
1950 
1979 
1978 
1935 
1969 

1951 
1976 
1975 
1981 
1981 
1981 
1976 
1962 
1976 
1953 
1971 
1981 
1974 
1958 
1962 
1976 
1971 
1924 
1976 
1963 
1981 
1980 
1976 
1964 
1963 
1981 
1967 
1981 
1957 
1969 
1975 
1972 
1977 
1975 
1959 
1979 
1933 

Mr. G.H. Gardiner 
Miss L. Gardner 
Mr. P.W. Garner 
Mr. T.R. Goode 
Mr. P.R. Goodwin 
Mr. D.J. Gordon 
Miss S.R. Gray 
Miss E. Griffith 
Rev. Canon D.W. Gundry 

8 Siskin Hill, 0adby, LE2 STP 
24 Westminster Road, LE2 2EG 
7 Clarke Grove, Birstall, LE4 4AH 
Glenshane, Portland Road, Kirby Muxloe LE9 9EH 
18 Palmerston Boulevard, LE2 3YR 
42 Mere Road, Wigston 
350 Green Lane Road, LES 4ND 
32 Morland Avenue, LE2 2PF 
3 Morland Avenue, LE2 2PF 

Mr. L.C. Hamer 18 Barbara Avenue, Kirby Muxloe LE3 3HD 
Mrs. B.P. Hamilton 78 Anstey Lane, Leicester 
Mr. W. Hatton 8 Sybil Road, LE3 2EX 
Dr. R.R. Hetherington 35 The Bridle, Glen Parva, LE2 9HR 
Mr. P.F.J. Hickinbotham 69 Main Street, Bushby, LE7 9PL 
Miss C.W. Higson 26 New Way Road, LES SUA 
Mrs. M.E. Holland 29 Waldale Drive, LE2 2AR 
Dr. J.H. Holloway 26 Sherborne Avenue, Wigston Magna, LES 2GP 
Mr. W.N. Holme 92 Shanklin Drive, LE2 3QE 
Dr. J.D. Hudson 

Prof. A.R. Humphreys 
Mr. J.N. James 
Mr. P.J. Janes 
Mark Janes 
Daniel Janes 
Alexey Janes 
Mrs. F.M. Jarvis 
Miss F.M. Johnson 
Rev. J.W. Josephs 
Miss E.M. Judge 
Mrs. D.M. Keay 
Mr. R.E.G. Kemm 
Dr. M.A. Khan 
Rev. A.H. Kirkby 
Mr. H.G. Kneen 
Miss F.M. Lamb 
Miss D. Lane 
Miss G. Laws 
Dr. B. Lawson 
Dr. M.J. Le Bas 
Mr. P.J. van der Lem 
Dr. D.R.S. Leslie 
Mr. L. Lloyd-Smith 
Mrs. G.K. Long 
Mr. R.H. Long 
Mrs. J.C. Lord 
Mr. L.A.B. Lowe 
Mr. B.A. Ludlam 
Mrs. P. McLaughlan 
Mr. J.K. McLaughlan 
Mrs. M.E. McLearie 
Dr. D.A.C. McNeil 
Mr. S.T. Mann 
Dr. H.G.K. Majut 
Miss K.E. Marson 
Mrs. G. Marvin 
Dr. M.L. Millard 

Deene Cottage, East Langton, Market Harborough 
LR16 7TB 

144 Victoria Park Road, LE2 lXD 
6 Elsalene Court, London Road, LE2 2PN 
52 Kirkland Road, LE3 2JP 

34 Knighton Grange Road, LE2 2LE 
98 London Road, 0adby, LE2 SDJ 
62 Stoneygate Court, London Road, LE2 2AJ 
13 North Avenue, LE2 lTL 
The Pines, Link Road, Kirby Muxloe, LE9 9DJ 
142 Evington Lane, LES 6DG 
144 Evington Lane, LES 6DG 
27 Westminster Road, LE2 2EH 
52 Homeway Road, LES SRG 
5 Farley Road, LE2 3LD 
112 Queens Road, LE2 3FL 
40 Nevanthon Road, LE3 6DR 
27 Brookside, Rearsby 
1 Carisbrooke Avenue, LE2 3PA 
6 Guildford Road, LE2 2RD 
9 Mosse Way, 0adby, LE2 4HL 
12 Ashfield Road, LE2 lLA 
46 Wintersdale Road, LES 2GJ 
38 Heddington Way, LE2 6HT 
40 Morland Avenue, LE2 3QE 
45 Knighton Drive, LE2 3HD 
Lower Greenhill Farm, Whitwick, Leics. 
38 Knighton Church Road, LE2 3JH 
166 Evington Lane, LES 6DG 
39 Ashfield Road, LE2 lLA 
175 Byron Street, Loughborough 
12 Palmerston Boulevard, LE2 3YR 
24 Stanley Road, LE2 lRE 
75 Pine Tree Avenue, LES lLA 
14 Dalby Avenue, Bushby, LE7 
2 Cranborne Gardens, 0adby, LE2 4EZ 
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Year of 
joining 
1974 
1977 
1974 
1974 
1948 
1948 

1969 
1971 
1980 
1966 
1960 
1978 
1945 
1974 
1981 
1981 
1979 
1933 
1981 
1945 
1972 
1974 
1972 
1969 
1978 
1951 
1981 
1963 
1945 
1981 
1933 
1980 
1976 
1976 
1979 
1977 
1979 
1977 
1971 
1981 
1946 
1977 
1976 
1975 
1974 
1962 
1969 
1976 
1981 
1956 
1976 
1980 
1976 
1981 
1959 

Mr. N.H. Miller 
Dr. A.A. Mills 
Mr. J.A. Morley 
Mr. D.L. Morris 
Miss I.N. Morton 
Mr. J.H.M. Morton 

Miss J.M. Nixon 
Miss M.J. Orpen 
Mr. A.F. Orton 
Mr. H.A. Orton 
Mr. J.L. Page 
Mr. J.M. Page 
Miss P.M. Page 
Mrs. H. Palmer 
Mrs. B.M. Parkins 
Mr. R.A. Patchett 
Mrs. J.L. Pickard 
Mr. J.N. Pickard 
Miss E. Pole 
Lt.Col. J.B. Potter 
Mr. E.J. Powdrill 
Mrs. D.E. Price 
Mrs. M.C.B. Rablen 
Mr. D.E. Rees 
Mrs. C.M. Richardson 
Mr. C.R. Riddington 
Miss I. Roberts 
Mr. R.W. Robson-Dix~ 
Mr. F.S. Rodwell 
Dr. D.R. Russell 
Mrs. F.B. Russell 
Miss M.C. Russell 
Dr. W.S. Russell 
Mr. C.N.G. Scatter 
Dr. C.H. Sharp 
Mr. D.H. Sherwin 
Mrs. D.M. Shilcock 
Mr. M. Shock 
Mrs. P.L. Silver 
Mrs. B. Simons 
Mr. P.G. Sloane 
Dr. R.G.D. Small 
Mr. D.H. Smith 
Miss J.M. Smith 
Prof. P.H.A. Sneath 
Mr. H.J. Spencer 
Miss K.M. Stanton 
Miss J.E. Staples 
Mr. M.A. Stern 
Mr. I.G. Stevens 
Dr. K.A. Stewart 
Dr. T.A. Sutherley 
Prof. J.D. Swales 
Mrs. J.R. Sykes 
Mrs. J.E.M. Sylvester

Bradley 

621 Saffron Lane, LE2 6UN 
34 Holmfield Avenue, LE2 
45 The Broadway, Oadby, LE2 2HF 
63 Regent Road 
90 Howard Road, LE2 lXH 
Belvoir Lodge, Medbourne, Market Harborough, 

LE16 8DS 
100 Highway Road, LES SRF 
4 Briar Walk, Oadby, 'LE2 SUE 
38 Sybil Road, LE3 2EY 
26 the Circle, Gwendolen Road, LES 5GB 
42 Bankart Avenue, LE2 2DB 
153 Spencefield Lane, LES 6GG 
Flat 1, The Lawns, Stoneygate Road, LE2 2AS 
Barn Hayes, Forest Drive, Kirby Muxloe 
42 Fairefield Cres., Glenfield, LE3 SEH 
Flat 1, Alexandra Road, LE2 
21 Grenfell Road, LE2 2PA 
Whitehorns, Skeffington, LE7 9YB 
147 Goscote House, Sparkenhoe Street, Leicester 
The Elms, 18 Main St., Smeaton Westerby, LES OQJ 
54 Coverside Road, Great Glen, LES OEA 
Ranmore, Gullet Lane, Kirby Muxloe 
53 Knighton Drive, LE2 3HD 
166 Leicester Road, Glenhills, LE2 9HH 
5 Glebe Close, Wigston, LES lPT 
32 Knighton Rise, Oadby, LE2 2RE 
36 Mickleton Drive, Evington 
83 Lutterworth Road, LE2 SPJ 
21 Monsell Drive, LE2 SPP 
58 Carisbrooke Road, LE2 3PB 
140.Letchworth Road, LE3 6FH 
9 Uppingham, Houghton-on-the-Hill, LE7 9HJ 
31 Dukes Drive, LE2 lTP 
The Museum, New Walk, LE2 6TD 
20 Knighton Grange Road, LE2 
46 Hebden Close, Eyres Monsell, Leicester 
23a Sports Road, Glenfield, LE3 BAL 
Knighton Hall, Knighton Road, LE2 3WG 
55 Guildford Road, LE2 2RD 
29 Southernhay Road, LE2 3TJ 
82a London Road, LE2 OPF 
Stewards Hay, Bradgate Hill, Groby, LE6 OFA 
White House, North Avenue, LE2 lTL 
Flat 6, Victoria Gardens, 195 London Rd, LE2 2ZH 
Sunnyfield, Southmeads Road, Oadby, LE2 2LR 
8 The Glebelands, Great Glen 
41 Byway Road, LES STP 
59 Victoria Court, Oadby, LE2 4AG 
23 Stoughton Drive South, Oadby 
70 Homeway Road, LES SRG 
436 London Road, LE2 2PP 
21 Pope Street, Leicester 
21 Morland Avenue, LE2 2PF 
19 Rectory Lane, Kibworth Beauchamp. 

10 Church Lane, Stoughton, LE2 2FJ 
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Year of 
joining 
1963 
1971 
1977 
1927 
1976 
1976 
1977 
1966 
1950 
1980 
1980 
1980 
1978 
1968 
1981 
1952 
1981 
1974 
1954 
1970 
1978 
1969 

1980 
1951 

Mr. F.I. Tarratt 
Miss V.B.M. Tebbutt 
Miss L.M. Thompson 
Mr. G.C. Tompson 
Dr. C.E.H. Turner 
Dr .• w .D. Turner 
Mrs. M.M. Vearncombe 
Mrs. D. Vine 
Miss N. Waddington 
Mr. M. Walpole 
Miss R.J. Waplington 
Mr. P. Ward 
Mr. D.F.L. Watkin 
Mr. A. Weinmann 
Mr. R. Weston 
Mr. J.H. McD.Whitaker 
Dr. A. Wicks 
Mr. S.H. Wilcock 
Mrs. R.R. Williams 
Mrs. M.E. Williamson 
Miss D.J. Wood 
Mr. R.E. Wood 

Mrs. J.C. Wright 
Mr. C.L. Wykes 

Corporate Members:-
Wyggeston Collegiate Sixth Form 
St. Paul's R.C. Secondary School 
Alderman Newton's School 

11 Towers Drive, Kirby Muxloe, LE9 9EW 
41 Midway Road, LES STP 
12 Pilgrim Gardens, Grocot Road, LES 6AL 
3 Barrington Road, LE2 2RA 
126 Evington Lane, LES 6DG 
25 Ashfield Road, LE2 lLB 
30 High Leys Drive, 0adby LE2 
2 Swale Close, 0adby 
32 Morland Avenue, LE2 2PE 
68 0utwoods Road, Loughborough 
53 Knighton Drive, LE2 3HD 
12 Cranborne Gardens, 0adby LE2 4EZ 
8 Knighton Rise, 0adby LE2 2RE 
15 Kingscliffe Cres., LES 6PQ 
57 Lamborne Road, LE2 6HQ 
11 Guildford Road, LE2 2RD 
21 Hill Way, 0adby, LE2 
12 Knighton Rise, 0adby LE2 2RE 
Flat C, 11 Knighton Rise, 0adby LE2 2RF 
5 Blankley Drive, LE2 2DR 
26 Greengate Lane, Birstall LE4 30J 
Capler, Peppers Lane, Burton Lazars, Melton 
Mowbray, LE14 2XA 
24 Evington Lane, LES 
61 Stoneygate Court, London Road, LE2 2AJ 
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President: 

Life Vice-President: 

Vice Presidents: 

Hon. Secretary: 

Hon. Membership 
Secretary: 

Hon. Programme 
Secretary: 

Hon. Treasurer: 

Hon. Editor of 
Transactions: 

Council: 

Hon. Auditor 

COUNCIL 1981-82 

P.J. Boylan, B.Sc., _F.G.S., F.M.A., M.B.I.M. 

Miss N. Waddington, M.A. 

B.A. Fisher, M.A., L.-es-L, Ph.D. 
Mrs. D.E. Cameron, B.E.M. 
The Rev. Canon D.W. Gundry, M.Th. 
Ivan Tarratt, T.D., F.G.A. 

D.G. Lewis, M.A., M.D., F.F.A.R.C.S. 
3 Shirley Road Leicester. 
Tel: 705889 

Mrs. M.C. Rablen, 
53 Knighton Drive, Leicester. Tel: 707336 

M.A. Baatz, M.A., 
16 Southernhay Road, Leicester. Tel: 708255 

P.R. Goodwin, I.P.F.A., 
18 Palmerston Boulevard, Leicester. Tel: 883218 

T.D. Ford, B.Sc., Ph.D., F.G.S., 
Geology Depaftment, University of Leicester 

Mrs. D.M. Bailey, B.Sc. 

Mrs. M. Fisher, B.A. 

L.C. Hamer 

M.A. Khan, B.Sc., Ph.D. 

N.W. King, B.Sc., M.B., B.S., F.F.A.R.C.S. 

The Rev. A.H. Kirkby, M.A., B.D., Ph.D. 

L. Lloyd-Smith, J.P., A.R.I.B.A. 

A.F. Orton, B.A. 

D.E. Rees, B.Sc. 

Mrs. F. Russell, L.R.A.M. 

P.H.A. Sneath, M.A., M.D., M.R.C.S., L.R.C.P. 

J.D. Swales, M.A., M.D., F.R.C.P. 

W.D. Turner, M.B., Ch.B., F.F.A.R.C.S. 

IE. Tyler, M.A.j 
Mrs. C. Williams, F.R.G.S. 

The Vice-Chancellor of the University of Leicester 

The,Director of Leicester Museums 

M.H. Bailey, M.A. 
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