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The INSTITUTE OF TERRESTRIAL ECOLOGY (ITE) is one of 15 component
and grant-aided research organizations within the NATURAL
ENVIRONMENT RESEARCH COUNCIL. The Institute is part of the Terrestrial
and Freshwater Sciences Directorate, and was established in’ 1973 by the
merger of the research stations of the Nature Conservancy with the Institute
of Tree Biology. It has been at the forefront of ecological research ever since.
The six research stations of the Institute provide a ready access to sites and
to environmental and ecological problems in any part of Britain. In addition
to the broad environmental knowledge and experience expected of the
modern ecologist, each station has a range of special expertise and facili-
ties. Thus, the Institute is able to provide unparallelled opportunities for
long-term, multidisciplinary studies of complex environmental and ecologi
cal problems.

ITE undertakes specialist ecological research on subjects ranging from
micro-organisms to trees and mammals, from coastal habitats to uplands,
from derelict land to air poltution. Understanding the ecology of different
species of natural and man-made communities plays an increasigly impor-
tant role in areas such as improving productivity in forestry, rehabilitating
disturbed sites, monitoring the effects of pollution, managing and conserv-
ing wildlife, and controlling pests.

The Institute’s research is financed by the UK Government through the sci-
ence budget, and by private and public sector customers who commission
or sponsor specific research programmes. [TE's expertise is also widely
used by international organizations in overseas collaborative projects.

The results of ITE research are available to those responsible for the protec-
tion, management and wise use of our natural resources, being published in
a wide range of scientific journals, and in an ITE series of publications. The
Annual Report contains more general information.

P T Harding
Institute of Terrestrial Ecology
Monks Wood Experimental Station
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Foreword

One of the many events marking the 25th Anniver-
sary of the Natural Environment Research Council in
1990 was an enjoyable and informative Conference
hosted by the Linnean Society at their splendid
rooms in Burlington House in London. The Confer-
ence was organised by Paul Harding, Head of the
Institute of Terrestrial Ecology's (ITE) Biological
Records Centre, also in celebration of the 25th
Arniversary of the Centre.

It was my particular pleasure to welcome partici-
pants to the lunch-time conversazione of that
Conference, and it gives me equal pleasure to add a
Foreword to this volume of proceedings.

The Natural Environment Research Council (NERC),
as our name implies, is in the business of research
rather than data collection or monitoring for its own
sake. That being said, much of the original research
we pursue focuses on changes in characteristics of
the natural environment, both physicat and biologi-
cal. Many of these changes are almost imperceptible
and their study relies on careful and accurate obser-
vation, measurement, or sample collection over long
periods of time. This is true for studies of climate
and pollution as for changes in landscape and its
effect on the indigenous plant and animal communi-
ties that make up the diversity of British wildlife.

The Biological Records Centre (BRC) at Monks Wood
takes its rightful place alongside the other time-
series databases and recording groups in NERC's
extensive and varied armoury of environmental data,
information and expertise. What makes BRC perhaps
unique is its foundation, based upon the efforts of a
veritable army of enthusiastic volunteers and natural
history societies around the country, who observe
and record their natural environment and sustain the
60 or so national recording schemes that cover the

iv

range of taxonomic groups. Coupling this network of
observers with the expertise available to and within
BRC, we have, therefore, an enviable 'commur.y
environment programme’.

The high-quality products of the BRC, be they the
database itself, the Atlas series, reports, or other
publications, all serve a dual purpose. They provide
the foundation upon which research into
environmental change is being based and they act
as a testimony to, and a reference for, the scientists
and lay naturalists whose contributions made their
production possible.

The papers and summaries of posters in this volume
cover the origins and history of BRC and its present
context in ITE's recently formed Environmental Infor-
mation Centre. The theme of biological recording of
changes in British wildlife is particularly appropriate
m these times of rapid changes in the natural
environment. However, more than one paper high-
lights the fact that the flora and fauna of Britain are,
and always have been, in a state of change. What is
perhaps central to the dual Anniversary is that the
last 25 years have seen unprecedented and rapid
changes in land use and envircnmental management.
The Biological Records Centre has a unique and
continuing role in contributing to NERC's research on
these changes through the involvement of the
thousands of volunteer specialists who contribute

to its database.

[ anticipate that the next 25 years of BRC's work will
be recognised as being of increasing importance in
the study of terrestrial change and adaptation.

Professor John Knill
Chairman
Natural Environment Research Council




Preface

The Conference and conversazione, from which this
publication originated, was a rewarding event to
have conceived and organised, and in which to have
participated. It was held at the very end of the Bio-
logical Records Centre’s 25th Anniversary year, but
this timing allowed the event to embrace the 25th
Anniversary celebrations of the Centre’s parent body;,
the Natural Environment Research Council.

Despite being organised at comparatively short
notice, all the first-choice speakers and chairmen
were able to participate, and a capacity audience
filled the lecture room of the Linnean Society at
Burlington House in London. The domestic arrange-
ments at Burlington House were undertaken by John
Marsden, Secretary of the Linnean Society, and his
staff: I am most grateful for the welcome and hospi-
tality shown to us and for their unobtrusive efficiency
throughout the day.

Our chairmen of sessions were Professor Mike
Roberts, Professor Sam Berry and Professor Mike
Claridge, and [ am very grateful to them for ensuring
that the speakers followed the timetable and that the
discussions were not too discursive. It was particu-
larly pleasing that Mike Claridge, as President of the
Linnean Society, was able to invite Professor John
Knill to give an opening address at the
conversazione.

It is my pleasure to be able to thank all those who
presented papers at the meeting and who have
contributed to this publication, those who have
presented posters and have written up brief
accounts, and those behind the scenes, particularly
my colleagues in BRC and Mrs Joyce Rushton who
has typed these proceedings.

At the end of the presentation, Frank Perring
proposed that ‘filial’ greetings should be sent to the
three people who had such crucial roles in the foun-
dation of co-ordinated biological recording which is
epitomised by BRC. The meeting was sorry that all
three, for reasons of health, were unable to attend,
but I was able to contact Professor Roy Clapham,
Max Nicholson and Dr Max Walters, following the
meeting, to convey our good wishes and thanks.
Sadly, Roy Clapham died at the end of 1990.

P T Harding

Head

Biological Records Centre
Environmental Information Centre
Institute of Terrestrial Ecology
Monks Wood Experimental Station
Abbots Ripton

Huntingdon, Cambs PE17 2LS




Introduction

It is appropriate that both the Natural Environment
Research Council (NERC) and the Biological Records
Centre (BRC) should be celebrating a 25th
Anniversary in the same year. Maintenance and
development of long-term databases, such as are
held by BRC, are central to many scientific pro-
grammes in NERC. It is also appropriate that the
Conference organised to celebrate the two Anniver
saries should be held at the Linnean Society. The
Society has played a central role in leading discus-
sions on the co-ordination of biological recording by
all the agencies, organisations and societies involved
in data collection, storage and interpretation.

In Britain, we are fortunate that there are many
thousands of experienced and expert ‘amateur’
biologists who are interested in recording changes in
wildlife. For 25 years, the Biological Records Centre
has provided an interface between these ‘amateurs’
and the professicnal users of information — govern-
ment and voluntary wildlife conservation bodies,
environmental planners, and the scientific community.
Support for biological recording has been at the
core of collaboration between NERC and the Nature
Conservancy Council (NCC) as the databases
provide essential information for assessing and
monitoring changes in British wildlife. The databases
held by BRC have been used by academic and
Institute scientists in NERC for a variety of purposes.
Knowledge of biodiversity is essential for developing
programmes to maintain genetic resources. Long-
term datasets on trends in species distribution are
essential for assessing the effects of land use change
and pollution.

In the first section of these proceedings, we learn
how the Atlas project of the Botanical Society of the
British Isles was formed in 1954, and how its basic
concepts have been applied over the last 36 years.
The formation of the BRC in 1964 is described, along
with the pioneering developments in data processing
and map production. The BRC has now been inte-
grated into the Environmental Information Centre at
ITE Monks Wood and will benefit from the appli-
cation of modern computing techniques for data
processing and mapping. The first section also
includes a review of progress towards the integration
of environmental data management, both in the UK
and in a broader European framework.

In the second section, the four case studies of the
effects of environmental changes on wildlife draw

heavily on data from national recording schemes
organised in collaboration with BRC. These papers
illustrate that biological records, especially when util-
ised with other environmental data, are essential for
ecological and biogeographical studies of the effects
of land use changes and pollution. Time-series data
on species sensitive to climate variables will become
critical in predicting the consequences of global
warming. Information on the rate and extent of
spread of introduced species will be essential in
assessing potential effects on native species and
communities of importance in wildlife conservation.

The first paper in the third section reviews the impor-
tance of biological recording in establishing the
distribution of species and communities of conserva-
tion value. This information has been central to the
development of nature conservation legislation and
practice. The second paper reviews the overall
development of environmental policies in the UK. We
have only to look at current environmental issues -
acid deposition, land use changes, and global warm-
ing - to see the intense interest of the media and
general public in sustainable development which
maintains wildlife resources. It is clear that biological
recording will continue to be essential for assessing
the effects of changes in environmental legislation.

The Conference took place during the uncertain
period following announcement of the Government’s
plans to reorganise the NCC. Following extensive
discussions initiated by the Linnean Society, NERC
has launched a Co-ordinating Commission for Bio-
logical Recording. It is essential that these activities
should build on the BRC experience in developing
collaborative projects for biological recording. Many
new opportunities are opening up for the community
involved in biological recording. The introduction of
computerised systems for interactive processing,
integrating and mapping datasets will revolutionise
the speed at which information can be interpreted
and disseminated. In addition, the growing need for
a European perspective, and the increasing impor-
tance of global environmental issues, will strengthen
the pressure for international integration of biological
recording.

Professor T M Roberts
Director
Institute of Terrestrial Ecology (South)




Biological recording - past, present and future

BSBI distribution maps scheme - the first 40 years

F H Perring

24 Glapthorn Road, Oundle, Peterborough, Cambs PE8 4JQ

I am delighted and honoured to have been allowed
the privilege of contributing on this splendid occa-
sion, part of which is to celebrate the 25th
Anniversary of the formation of the Biological
Records Centre (BRC) at ITE Monks Wood. I am sure
it is a source of great satisfaction to all those who
were involved in the creation of BRC that it has
continued and that, at last, its future seems to be
assured. A dictionary of abbreviations at the time of
its formation gave under ‘BRC": British Reinforced
Concrete — which indicates how tough and durable
we had to be to survive, and British Rabbit Council -
which I took as a reference to the fact that the ‘buck
stops here'!

One person who would be particularly gratified at
the outcome is Max Nicholson, who, as Director
General of the then Nature Conservancy, came to a
meeting of biological societies at the Cambridge
University Botanic Garden in the autumn of 1962.to
suggest that such a Centre be set up, as it eventually
was in April 1964.

Even those without a mathematical degree will
appreciate that it is now nearly 26 years since BRC
was formed: I shall not question the reason for this
delay, but only remark that those responsible were
wiser than they knew because this allows us to cele-
brate, at the same time, the Anniversary of another
event which was, arguably, more important in the
history of biclogical recording than the formation

of BRC.

It 15 40 years ago this month, in March 1950, that the
Botanical Society of the British Isles (BSBI) held a
Conference in London on ‘The study of the distribu-
tion of British plants', the proceedings of which were
published the following year (Lousley 1951). [It
would have been nice to report that the meeting took
place in these very rooms, but it was in fact held at
the Royal Horticultural Society in Vincent Square.]

At the end of two days of papers which reviewed the
state of knowledge of plant distribution in Britain, the
difficulties of acquiring accurate information, how
data could be most usefully presented, and ways in
which the situation could be improved, Professor Roy
Clapham gave the final paper which ended with the
following paragraph:

‘it is high time we had a set of distribution maps

of British species, and that we ought to set about

the task; that the maps, when produced, should

be comprehensive and accurate, that they should
be available, . . . by being of small scale (1 in 10
million) so that they can be printed four on each
page of a single Medium Quarto volume; that
the unit area should be the 10 km grid square,

. . . that overlays should show ground over 1000
and over 2000 ft and also basic sub-strata . . .
and certain historical data should also be
supplied if possible’

Following a lively discussion, Dr Max Walters moved
the final resolution that the BSBI should set up a
project to map the British flora, which was carried
with acclamation.

These two people were, of course, to play an enor-
mous part in the success of the distribution maps
scheme. Professor Clapham became secretary of the
Committee under Lousley’s chairmanship, and Dz
Walters was honorary director for the first five years.
I wish I could say I remember the meeting well, but I
cannot — [ was not there. I joined the BSBI in 1952
and was not aware of the scheme until, on a
mermorable visit to hunt for ground pine (Ajuga
chamaepitys) at Odsey on the Cambridgeshire—~
Hertfordshire border in August 1953, Max popped
the question, and [ accepted the invitation to become
the Administrative Officer — a post I took up in April
1954. [Here perhaps I can interpolate a fascinating
series of coincidences. Although the 1950 Confer-
ence began in March, the first day was Friday,

31 March, and Professor Clapham'’s proposal was
made on 1 April — All Fools Day; I took up my post
on 1 April 1954, and moved to Monks Wood on st
April 1964.]

Another vital role which Professor Clapham played in
the success of the maps scheme, along with T G
Tutin and E F Warburg, was the publication in 1952
of Flora of the British Isles which, for the first time
since the 19th century, gave the average botanist the
means, in one volume, to identify all the species and
subspecies he was likely to find: it set a common
standard to which all contributors to the scheme
could refer and which they could all afford.

The other vital factor, without which the scheme
could not have been efficiently operated or com-
pleted on time, was the advent of data processing
equipment using punched cards. Without such
equipment — and ultimately the mechanical
production of the maps — it would not have been




possible to handle the 1.5 million records that the
scheme collected, or to transform these into the
1700 distribution maps which were published in the
Atlas of the British flora (Perring & Walters 1962) only
eight years later.

The punched cards were seen to be essential,
initially as a means of changing lists of species by
squares to lists of squares by species, and for
arranging the cards in a sequence which could be
listed on a tabulator to make hand plotting easier
and more accurate. But, as each 40-column species
card carried a unique 10 km grid square reference
in four holes, we asked the manufacturers, Powers
Samas, whether those holes could be used to bring
up dots in different places on a preprinted map in
the tabulator. The problem was, in fact, solved
remarkably quickly by Roy Smith, a Powers Samas
engineer, and mechanical mapping was demon-
strated for the first time at the BSBI's 4th Biennial
Conference at Church House, Westminster, on
Friday, 9 April 1954. The first species mapped in this
way was traveller’s joy (Clematis vitalba) based on
data collected by Edgar Milne-Redhead whilst
driving around the country.

David Allen (1986) recorded in The botanists that
Powers Samas were subsequently able to interest
Kayser-Bonder, the hosiery manufacturers, in using
the system to map the sale of nylon stockings — a
good example of a commercial spin-off from pure
science.

The tabulator was remarkably robust and continued
to be used at BRC for many years producing the
maps for the Critical supplement (Perring & Sell
1968) before being retired as a ‘museum piece’ at
the entrance to BRC - it was still there when I left in
1978. In all modesty, I had felt that it was worthy of a
place in a museum and tried to interest the Natural
History Museum to no avail, and there was a
proposed computer museum in this country which
foundered through lack of support. You will be glad
to know that the prophets who were not honoured in
this country are remembered in the USA, and the
tabulator, and the card sorter, are exhibited in the
Digital Computer Museum at Marlboro,
Massachusetts.

I do not think those who proposed the scheme in
1950 or those of us who were involved in setting it up
were fully prepared for the response to it by the BSBI
membership, or indeed by the general public.
Within two years we had received offers of help from
over 3000 volunteers: a single article by John
Cilmour in the Observer brought 800 replies. Extra
staff had to be employed, indicating, perhaps for the
first time, the enormous potential of the use of ama-
teur naturalists as a volunteer labour force for col-
lecting data of this kind -~ particularly in relation to
common and easily identified species. Of course, we
would approach the problem differently today and
use the network of county recorders and local
records centres who are in touch with the active field
botanists in their vice-counties, but it should be

remembered that, in 1954, there were very large
areas where no such infrastructure existed: the
whole of Wales, apart from Monmouth, was covered
by A E Wade from the National Museum of Wales in
Cardiff, E C Wallace from London, had the whole of
Argyll, Ross and Sutherland; and Professor Webb the
whole of Ireland. It was the maps scheme which
changed the situation — people became involved and
committed and, when the field work for the Atlas
ceased, continued to work in their own area. By
1964, the number of recorders in Wales had
Increased from two to 11; Wallace's six Scottish vice-
counties each had its own Scottish recorder; and the
40 vice-counties in Ireland were shared amongst 17
botanists.

The work force was nevertheless suited to the major
task recognised by the 1950 Conference. Whilst
knowledge of the distribution of rare plants in Britain
was adequate and could mostly be gathered from
herbaria and literature, data on common species,
which could provide an accurate assessment of the
limits of distribution, were extremely sparse. This
was emphasised for me when, as an experiment, [
sat at the feet of the great ‘amateur’ N D Simpson,
author of A bibliographical index of the British flora
(1960), in his magnificent library in Bournemouth
where [ was able to abstract all the known data on
the flora of Roxburghshire, vice-county 80. For 22
squares [ abstracted about 1600 records, but one
square, around Kelso, had 355 (nearly a quarter), ten
squares had less than 25 records, and three had
none. Amongst the 1600 records, we had the follow-
ing: maiden pink (Dianthus deltoides) 8, moschatel
(Adoxa moschatellina) 7, creeping ladies’ tresses
(Goodyera repens) 5, yellow star-of-Bethlehem
(Gagea lutea) 3, cow parsley (Anthriscus sylvestris) 2,
heather (Calluna vulgaris) 2, cock's-foot (Dactylis
glomerata) 1, daisy (Bellis perennis) 1, and shep-
herd’s purse (Capsella bursa-pastoris) 0. Even the
Kelso square had only 100 of the 400 ‘common’
species which are recorded from every vice-county
in the British Isles.

The major interest in the distribution maps at that
time was a biogeographical one, particularly the
wish to study the relationship between climate, soils
and altitude, outlined by Professor Clapham in 1950,
made possible by the overlays provided with the
Atlas. There was the additional interest in using the
information to shed light on the climate of the past,
based on the rapidly growing body of information
from sub-fossil deposits coming out of Professor
Godwin's Sub-Department of Quaternary Research
in Cambridge, and which was elegantly demon-
strated in a paper by Conolly and Dahl (1970). Soon
after the move to Monks Wood, a research assistant
of Professor Godwin's made weekly visits to BRC
preparing data for the second edition of History of
the British flora (Godwin 1975).

What is almost unbelievable to us now, perhaps, is
that nowhere in the 1950 Conference report is there
a reference to conservation — despite which the




Nature Conservancy provided 50% of the funding for
four of the first five years, and all the funding for the
second five-year period of the project. Yet, by the
time the Atlas and Critical supplement had been
published, the threat to our flora, particularly from
modern agriculture, was only too apparent, and
Monks Wood Experimental Station, to which we had
now moved, had been set up in 1961 to study that
threat to our flora and fauna. BSBI and BRC have par-
ticular reason to be grateful to Max Nicholson, who
was at that time Director-General of the Nature Con-
servancy. It was far-sighted of him to ensure financial
support from the Nature Conservancy for the Atlas
over a nine-year period until it was completed (even
though conservation was not a primary objective),
and to help create BRC.

It was only then, I believe, that the full potential of the
Atlas as a conservation tool was appreciated, though
the fact that we had data of immediate value was
only as a by-product of the method. With many of the
data from the remoter areas, especially in Ireland
and the Highlands of Scotland, being based on a visit
to a 10 km square for one day or less, it was appre-
ciated that rare species would be overlooked and
under-recorded, but, on the other hand, these were
the species best represented in herbaria and the
literature.

Thus, it was determined that, for the rare species,
the ‘A’ species in the Atlas, arbitrarily defined as
occurring in 20 or fewer vice-counties, a thorough
search of herbarium and literature sources should
be made and prominent botanists consulted. This list
covered over 400 species — about 25% of the total —
and, because we had the sorting facilities, ‘old’
records (before 1930) were shown on the maps in
the Atlas with a circle rather than a dot.

So it was that in the late 1960s, instead of settling
down to write that book on phytogeographical
relationships of the British flora for which Dr Walters
and [ had signed a contract, we found ourselves
much more concerned with the current changes in
our flora and the threats which faced it. A new mem-
ber of staff was appointed at Monks Wood to carry
out a survey of the up-to-date distribution of the ‘A’
species, the list now pruned to include only those
occurring, post-1930, in 15 or fewer 10 km squares.
The next Conference of the BSBI, in September

1969, the proceedings of which were published the
following year (Perring 1970), was on the theme ‘The
flora of a changing Britain'. I gave a paper on the
previous 70 years, which drew attention to the
serious decline in many of our rare species, and Max
Walters presented a paper on the next 25 years.

Those data were available for the first Conservation
of Wild Plants Act 1975, and the work of survey and
report has continued ever since as a combined
operation involving the Nature Conservancy Council
(NCC), BRC, BSBI members, and the Royal Society
for Nature Conservation (RSNC). The organisations
combined with the World Wildlife Fund to publish
both editions of the Red Data Book 1. Vascular plants

in 1977 and 1983 (Perring & Farrell 1977, 1983),
which have influenced Schedules of species now
protected under the Wildlife and Countryside Act
1981.

Although there have been surveys of some obvious
groups, like arable weeds where changes might be
anticipated, the list of species being kept under
surveillance is still based on the original ‘A’ species
for the Atlas selected in the mid-1950s.

It was because the BSBI believed that we should
periodically be looking at what is happening to the
whole flora that, in 1986, the Society applied to NCC
for funds for a three-year project called the-
monitoring scheme, which was seen as the start of a
three-phase operation to produce a new Atlas of the
British flora in the late 1990s.

The scheme had two aims:

— to make a comparison between the flora
recorded in the period 1954-59 for the Atlas with
the flora recorded today in an 11% sample of
10 km squares (1 in 9);

— to list, within each of the same 10 ki squares,
three 2x2 km squares (tetrads) which would be
the basis for monitoring future change in the
flora.

The application to NCC was successful, as was the
scheme under the dynamic drive of Dr Tim Rich. By
one of those coincidences of timing which can only
point to a divine co-ordinator, the completed type-
script of the report was delivered to the chairman of
the monitoring scheme committee yesterday (12
March 1990); it is likely to be received by the com-
mittee on 27 March. Despite 1 April 1990 falling on a
Sunday, it would be only proper, it seems to me, if
someone from the NCC in Peterborough could be
present at Northminster House to receive the report
they commissioned, exactly 40 years after Professor
Clapham’s original proposal.

It is one of life’s little ironies that now the true value
of the Atlas as a conservation tool is widely recog-
nised, the Nature Conservancy Council has been
unable to fund the BSBI's application to continue with
the next phase of the project to publish a completely
new edition in about seven years’' time.* In the mean-
time, we have to continue with the old Atlas which is
about to be reprinted yet again (Perring & Walters
1990).
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The Biological Records Centre: a pioneer in data gathering and

retrieval

P T Harding and J Sheail

Institute of Terrestrial Ecology, Monks Wood Experimental Station, Abbots Ripton, Huntingdon, Cambs

PE17 2LS

INTRODUCTION

The establishment of the Nature Conservancy in
1949 brought unprecedented opportunities for the
study and conservation of plant and animal species,
and their communities (Sheail 1987). How well
equipped were botanists and zoologdists to discharge
these responsibilities? Could they provide the kind of
national perspective that would be required to deter-
mine priorities? Captain Cyril Diver, the Director-
General of the Conservancy, wrote to the Botanical
Society of the British Isles (BSBI) in March 1950,
emphasising how it would be impossible to fulfil all
the duties laid on the Conservancy without the full
support and co-operation of the national biological
societies. They were of obvious value in carrying out
biological surveys, and in acting as a bush-telegraph
in reporting threats to ‘smaller species sites'.!

This paper outlines how that collaboration was devel-
oped, first in the form of the BSBI plant mapping
scheme and then, under the aegis of the Nature
Conservancy (and latterly the Natural Environment
Research Council), at the Biological Records Centre,
located at Monks Wood Experimental Station.

THE ATLAS OF THE BRITISH FLORA

In 1938, Diver had discussed the need to map the
distribution of species, as a means to understanding
the limiting factors in the ranges of species, in the
context of a grandiose national atlas (Taylor 1940).
However, the stimulus to Diver’'s 1950 correspon-
dence was the decision to devote the BSBI
Conference of 1950 to the ‘Aims an