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GENERAL INTRODUCTION

The background to the work

Itisa tribute to the insight of our early ecologists that we
can still return with profit to Types of British Vegetation
which Tansley (1911) edited for the British Vegetation
Committee as the first coordinated attempt to recognise
and describe different kinds of plant community in this
country. The contributors there wrote practically all
they knew and a good deal that they guessed, as Tansley
himself put it, but they were, on their own admission, far
from comprehensive in their coverage. It was to provide
this greater breadth, and much more detailed descrip-
tion of the structure and development of plant commu-
nities, that Tansley (1939) drew together the wealth of
subsequent work in The British Islands and their Vege-
tation, and there must be few ecologists of the gene-
rations following who have not been inspired and chal-
lenged by the vision of this magisterial book.

Yet, partly because of its greater scope and the uneven
understanding of different kinds of vegetation at the
time, this is a less systematic work than Types in some
respects: its narrative thread of explication is authorita-
tive and engaging, but it lacks the light-handed frame-
work of classification which made the earlier volume so
very attractive, and within which the plant communities
might be related one to another, and to the environmen-
tal variables which influence their composition and
distribution. Indeed, for the most part, there is a rather
self-conscious avoidance of the kind of rigorous taxo-
nomy of vegetation types that had been developing for
some time elsewhere in Europe, particularly under the
leadership of Braun-Blanquet (1928) and Tiixen (1937).
The difference in the scientific temperament of British
ecologists that this reflected, their interest in how vege-
tation works, rather than in exactly what distinguishes
plant communities from one another, though refreshing
in itself, has been a lasting hindrance to the emergence in
this country of any consensus as to how vegetation
ought to be described, and whether it ought to be
classified at all.

In fact, an impressive demonstration of the value of

the traditional 'phytosociological approach to the
description of plant communities in the British Isles was
published in German after an international excursion to
Ireland in 1949 (Braun-Blanquet & Tiixen 1952), but
more immediately productive was a critical test of the
techniques among a range of Scottish mountain vege-
tation by Poore (19554, b, ¢). From this, it seemed that
the really valuable element in the phytosociological
method might be not so much the hierarchical definition
of plant associations, as the meticulous sampling of
homogeneous stands of vegetation on which this was
based, and the possibility of using this to provide a
multidimensional framework for the presentation and
study of ecological problems. Poore & McVean’s (1957)
subsequent exercise in the description and mapping of
communities defined using this more flexible approach
then proved just a prelude to the survey of huge tracts of
mountain vegetation by McVean & Ratcliffe (1962),
work sponsored and published by the Nature Conser-
vancy (as it then was) as Plant Communities of the
Scottish Highlands. Here, for the first time, was the
application of a systematised sampling technique across
the vegetation cover of an extensive and varied land-
scape in mainland Britain, with assemblages defined ina
standard fashion from full floristic data, and interpreted
in relation to a complex of climatic, edaphic and biotic
factors. The opportunity was taken, too, to relate the
classification to other European traditions of vegetation
description, particularly that developed in Scandinavia
(Nordhagen 1943, Dahl 1956).

McVean & Ratcliffe’s study was to prove a continual
stimulus to the academic investigation of our mountain
vegetation and of abiding value to the development of
conservation policy, but their methods were not
extended to other parts of the country in any ambitious
sponsored surveys in the years immediately following.
Despite renewed attempts to commend traditional phy-
tosociology, too (Moore 1962), the attraction of this
whole approach was overwhelmed for many by the
heated debates that preoccupied British plant ecologists
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in the 1960s, on the issues of objectivity in the sampling
and sorting of data, and the respective values of classifi-
cation or ordination as analytical techniques. Others,
though, found it perfectly possible to integrate multivar-
iate analysis into phytosociological survey, and demon-
strated the advantage of computers for the display and
interpretation of ecological data, rather than the simple
testing of methodologies (Ivimey-Cook & Proctor
1966). New generations of research students also began
to draw inspiration from the Scottish and Irish initia-
tives by applying phytosociology to the solving of
particular descriptive and interpretive problems, such as
variation among British calcicolous grasslands (Shim-
well 1968a), heaths (Bridgewater 1970), rich fens
{(Wheeler 1975) and salt-marshes (Adam 1976), the
vegetation of Skye (Birks 1969), Cornish cliffs (Malloch
1970) and Upper Teesdale (Bradshaw & Jones 1976).
Meanwhile, too, workers at the Macaulay Institute in
Aberdeen had been extending the survey of Scottish
vegetation to the lowlands and the Southern Uplands
(Birse & Robertson 1976, Birse 1980, 1984).

With an accumulating volume of such data and the
appearance of uncoordinated phytosociological per-
spectives on different kinds of British vegetation, the
need for an overall framework of classification became
ever more pressing. For some, it was also an increasingly
urgent concern that it still proved impossible to integrate
a wide variety of ecological research on plants within a
generally accepted understanding of their vegetational
context in this country. Dr Derek Ratcliffe, as Scientific
Assessor of the Nature Conservancy’s Reserves Review
from the end of 1966, had encountered the problem of
the lack of any comprehensive classification of British
vegetation types on which to base a systematic selection
of habitats for conservation. This same limitation was
recognised by Professor Sir Harry Godwin, Professor
Donald Pigott and Dr John Phillipson who, as members
of the Nature Conservancy, had been asked to read and
comment on the Reserves Review. The published
version, 4 Nature Conservation Review (Ratcliffe 1977),
was able to base the description of only the lowland and
upland grasslands and heaths on a phytosociological
treatment. In 1971, Dr Ratcliffe, then Deputy Director
(Scientific) of the Nature Conservancy, in proposals for
development of its research programme, drew attention
to ‘the need for a national and systematic phytosociolo-
gical treatment of British vegetation, using standard
methods in the field and in analysis/classification of the
data’. The intention of setting up a group to examine the
issue lapsed through the splitting of the Conservancy
which was announced by the Government in 1972.
Meanwhile, after discussions with Dr Ratcliffe, Pro-
fessor Donald Pigott of the University of Lancaster
proposed to the Nature Conservancy a programme of
research to provide a systematic and comprehensive
classification of British plant communities. The new
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Nature Conservancy Council included it as a priority
item within its proposed commissioned research pro-
gramme. At its meeting on 24 March 1974, the Council
of the British Ecological Society welcomed the proposal.
Professor Pigott and Dr Andrew Malloch submitted
specific plans for the project and a contract was awarded
to Lancaster University, with sub-contractual arrange-
ments with the Universities of Cambridge, Exeter and
Manchester, with whom it was intended to share the
early stages of the work. A coordinating panel was set
up, jointly chaired by Professor Pigott and Dr Ratcliffe,
and with research supervisors from the academic staff of
the four universities, Drs John Birks, Michael Proctor
and David Shimwell joining Dr Malloch. At a later
stage, Dr Tim Bines replaced Dr Ratcliffe as nominated
officer for the NCC, and Miss Lynne Farrell succeeded
him in 1985.

With the appointment of Dr John Rodwell as full-
time coordinator of the project, based at Lancaster, the
National Vegetation Classification began its work
officially in August 1975. Shortly afterwards, four full-
time research assistants took up their posts, one based at
each of the universities: Mr Martin Wigginton, Miss
Jacqueline Paice (later Huntley), Mr Paul Wilkins and
Dr Elaine Grindey (later Radford). These remained
with the project until the close of the first stage of the
work in 1980, sharing with the coordinator the tasks of
data collection and analysis in different regions of the
country, and beginning to prepare preliminary accounts
of the major vegetation types. Drs Michael Lock and
Hilary Birks and Miss Katherine Hearn were also able
to join the research team for short periods of time. After
the departure of the research assistants, the supervisors
supplied Dr Rodwell with material for writing the final
accounts of the plant communities and their integration
within an overall framework. With the completion of
this charge in 1989, the handover of the manuscript for
publication by the Cambridge University Press began.

The scope and methods of data collection

The contract brief required the production of a classifi-
cation with standardised descriptions of named and
systematically arranged vegetation types and, from the
beginning, this was conceived as something much more
than an annotated list of interesting and unusual plant
communities. [t was to be comprehensive in its coverage,
taking in the whole of Great Britain but not Northern
Ireland, and including vegetation from all natural, semi-
natural and major artificial habitats. Around the mari-
time fringe, interest was to extend to the start of
the truly marine zone, and from there to the tops of our
remotest mountains, covering virtually all terrestrial
plant communities and those of brackish and fresh
waters, except where non-vascular plants were the domi-
nants. Only short-term leys were specifically excluded,
and, though care was to be taken to sample more pristine
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Scope and methods of data collection

and long-established kinds of vegetation, no undue
attention was to be given to assemblages of rare plants
or to especially rich and varied sites. Thus widespread
and dull communities from improved pastures, plant-
ations, run-down mires and neglected heaths were to be
extensively sampled, together with the vegetation of
paths, verges and recreational swards, walls, man-made
waterways and industrial and urban wasteland.

For some vegetation types, we hoped that we might be
able to make use, from early on, of existing studies,
where these had produced data compatible in style and
quality with the requirements of the project. The con-
tract envisaged the abstraction and collation of such
material from both published and unpublished sources,

Figure 1. Standard NVC sample card.

and discussions with other workers involved in vege-
tation survey, so that we could ascertain the precise
extent and character of existing coverage and plan our
own sampling accordingly. Systematic searches of the
literature and research reports revealed many data that
we could use in some way and, with scarcely a single
exception, the originators of such material allowed us
unhindered access to it. Apart from the very few classic
phytosociological accounts, the most important sources
proved to be postgraduate theses, some of which had
already amassed very comprehensive sets of samples of
certain kinds of vegetation or from particular areas, and
these we were generously permitted to incorporate
directly.

Location Grid reference
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Then, from the NCC and some other government
agencies, or from individuals who had been engaged in
earlier contracts for them, there were some generally
smaller bodies of data, occasionally from reports of
extensive surveys, more usually from investigations of
localised areas. Published papers on particular locali-
ties, vegetation types or individual species also provided
small numbers of samples. In addition to these sources,
the project was able to benefit from and influence
ongoing studies by institutions and individuals, and
itself to stimulate new work with a similar kind of
approach among university researchers, NCC sur-
veyors, local flora recorders and a few suitably qualified
amateurs. An initial assessment and annual monitoring
of floristic and geographical coverage were designed to
ensure that the accumulating data were fairly evenly
spread, fully representative of the range of British
vegetation, and of a consistently high quality. Full
details of the sources of the material, and our acknow-
ledgements of help, are given in the preface and intro-
duction to each volume.

Our own approach to data collection was simple and
pragmatic, and a brief period of training at the outset
ensured standardisation among the team of five staff
who were to carry out the bulk of the sampling for the
project in the field seasons of the first four years, 1976-9.
The thrust of the approach was phytosociological in its
emphasis on the systematic recording of floristic infor-
mation from stands of vegetation, though these were
chosen solely on the basis of their relative homogeneity
in composition and structure. Such selection took a little
practice, but it was not nearly so difficult as some critics
of this approach imply, even in complex vegetation, and
not at all mysterious. Thus, crucial guidelines were to
avoid obvious vegetation boundaries or unrepresenta-
tive floristic or physiognomic features. No prior judge-
ments were necessary about the identity of the vege-
tation type, nor were stands ever selected because of the
presence of species thought characteristic for one reason
or another, nor by virtue of any observed uniformity of
the environmental context.

From within such homogeneous stands of vegetation,
the data were recorded in quadrats, generally square
unless the peculiar shape of stands dictated otherwise. A
relatively small number of possible sample sizes was
used, determined not by any calculation of minimal
areas, but by the experienced assessment of their appro-
priateness to the range of structural scale found among
our plant communities. Thus plots of 2 x 2 m were used
for most short, herbaceous vegetation and dwarf-shrub
heaths, 4 x 4 m for taller or more open herb communi-
ties, sub-shrub heaths and low woodland field layers,
10x 10 m for species-poor or very tall herbaceous
vegetation or woodland field layers and dense scrub, and
50 x 50 m for sparse scrub, and woodland canopy and
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understorey. Linear vegetation, like that in streams and
ditches, on walls or from hedgerow ficld layers, was
sampled in 10 m strips, with 30 m strips for hedgerow
shrubs and trees. Quadrats of 1 x 1 m were rejected as
being generally inadequate for representative sampling,
although some bodies of existing data were used where
this, or other sizes different from our own, had been
employed. Stands smaller than the relevant sample size
were recorded in their entirety, and mosaics were treated
as a single vegetation type where they were repeatedly
encountered in the same form, or where their scale made
it quite impossible to sample their elements separately.

Samples from all different kinds of vegetation were
recorded on identical sheets (Figure 1). Priority was
always given to the accurate scoring of all vascular
plants, bryophytes and macrolichens (sensu Dahl 1968),
a task which often required assiduous searching in dense
and complex vegetation, and the determination of diffi-
cult plants in the laboratory or with the help of referees.
Critical taxa were treated in as much detail as possible
though, with the urgency of sampling, certain groups,
like the brambles, hawkweeds, eyebrights and dan-
delions, often defeated us, and some awkward bryo-
phytes and crusts of lichen squamules had to be referred
to just a genus. Itis more than likely, too, that some very
diminutive mosses and especially hepatics escaped
notice in the field and, with much sampling taking place
in summer, winter annuals and vernal perennials might
have been missed on occasion. In general, nomenclature
for vascular plants follows Flora Europaea (Tutin et al.
1964 et seq.) with Corley & Hill (1981) providing the
authority for bryophytes and Dahl (1968) for lichens.
Any exceptions to this, and details of any difficulties
with sampling or identifying particular plants, are given
in the introductions to each of the major vegetation
types.

A quantitative measure of the abundance of every
taxon was recorded using the Domin scale (sensu Dahl &
Hadac 1941), cover being assessed by eye as a vertical
projection on to the ground of all the live, above-ground
parts of the plants in the quadrat. On this scale:

Cover of 91-100% is recorded as Domin 10
76-90% 9

51-75% 8

34-50% 7

26-33% 6

11-25% 5

4-10% 4

with many individuals 3

<4% with several individuals 2

with few individuals 1

In heaths, and more especially in woodlands, where the
vegetation was obviously layered, the species in the
different elements were listed separately as part of the
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Approach to data analysis

same sample, and any different generations of seedlings
or saplings distinguished. A record was made of the total
cover and height of the layers, together with the cover of
any bare soil, litter, bare rock or open water. Where
existing data had been collected using percentage cover
or the Braun-Blanquet scale (Braun-Blanquet 1928), it
was possible to convert the abundance values to the
Domin scale, but we had to reject all samples where
DAFOR scoring had been used, because of the inherent
confusion within this scale of abundance and frequency.

Each sample was numbered and its location noted
using a site name and full grid reference. Altitude was
estimated in metres from the Ordnance Survey 1:50 000
series maps, slope estimated by eye or measured using a
hand level to the nearest degree, and aspect measured to
the nearest degree using a compass. For terrestrial
samples, soil depth was measured in centimetres using a
probe, and in many cases a soil pit was dug sufficient to
allocate the profile to a major soil group (sensu Avery
1980). From such profiles, a superficial soil sample was
removed for pH determination as soon as possible
thereafter using an electric meter on a 1:5 soil:water
paste. With aquatic vegetation, water depth was mea-
sured in centimetres wherever possible, and some indica-
tion of the character of the bottom noted. Details of
bedrock and superficial geology were obtained from
Geological Survey maps and by field observation.

This basic information was supplemented by notes,
with sketches and diagrams where appropriate, on any
aspects of the vegetation and the habitat thought likely
to help with interpretation of the data. In many cases,
for example, the quantitative records for the species
were filled out by details of the growth form and patterns
of dominance among the plants, and an indication of
how they related structurally one to another in finely
organised layers, mosaics or phenological sequences
within the vegetation. Then, there was often valuable
information about the environment to be gained by
simple observation of the gross landscape or microrelief,
the drainage pattern, signs of erosion or deposition and
patterning among rock outcrops, talus slopes or stony
soils. Often, too, there were indications of biotic effects
including treatments of the vegetation by man, with
evidence of grazing or browsing, trampling, dunging,
mowing, timber extraction or amenity use. Sometimes,
it was possible to detect obvious signs of ongoing change
in the vegetation, natural cycles of senescence and
regeneration among the plants, or successional shifts
consequent upon invasion or particular environmental
impacts. In many cases, also, the spatial relationships
between the stand and neighbouring vegetation types
were highly informative and, where a number of samples
was taken from an especially varied or complex site, it
often proved useful to draw a map indicating how the
various elements in the pattern were interrelated.

The approach to data analysis

At the close of the programme of data collection, we had
assembled, through the efforts of the survey team and by
the generosity of others, a total of about 35 000 samples
of the same basic type, originating from more than 80%
of the 10 x 10 km grid squares of the British mainland
and many islands (Figure 2). Thereafter began a coordi-
nated phase of data processing, with each of the four
universities taking responsibility for producing prelimi-
nary analyses from data sets crudely separated into
major vegetation types — mires, calcicolous grasslands,
sand-dunes and so on — and liaising with the others
where there was a shared interest. We were briefed in the
contract to produce accounts of discrete plant commu-
nities which could be named and mapped, so our
attention was naturally concentrated on techniques of
multivariate classification, with the help of computers
to sort the very numerous and often complex samples on
the basis of their similarity. We were concerned to
employ reputable methods of analysis, but the consider-
able experience of the team in this kind of work led us to
resolve at the outset to concentrate on the ecological
integrity of the results, rather than on the minutiae of
mathematical technique. In fact, each centre was free to

Figure 2. Distribution of samples available for
analysis.
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some extent to make its own contribution to the deve-
lopment of computer programs for the task, Exeter
concentrating on Association and Information Analysis
(Ivimey-Cook ef al. 1975), Cambridge and Manchester
on cluster analysis (Huntley et al. 1981), Lancaster on
Indicator Species Analysis, later Twinspan (Hill et al.
1975, Hill 1979), a technique which came to form the
core of the VESPAN package, designed, using the exper-
ience of the project, to be particularly appropriate for
this kind of vegetation survey (Malloch 1988).

Throughout this phase of the work, however, we had
some important guiding principles. First, thiswastobe a
new classification, and not an attempt to employ com-
putational analysis to fit groups of samples to some
existing scheme, whether phytosociological or other-
wise. Second, we were to produce a classification of
vegetation types, not of habitats, so only the quantita-
tive floristic records were used to test for similarity
between the samples, and not any of the environmental
information: this would be reserved, rather, to provide
one valuable correlative check on the ecological mean-
ing of the sample groups. Third, no samples were to be
rejected at the outset because they appeared nondescript
or troublesome, nor removed during the course of
analysis or data presentation where they seemed to
confuse an otherwise crisply-defined result. Fourth,
though, there was to be no slavish adherence to the
products of single analyses using arbitrary cut-off points
when convenient numbers of end-groups had been
produced. In fact, the whole scheme was to be the
outcome of many rounds of sorting, with data being
pooled and reanalysed repeatedly until optimum stabi-
lity and sense were achieved within each of the major
vegetation types. An important part of the coordination
at this stage was to ensure roughly comparable scales of
definition among the emerging classifications and to
mesh together the work of the separate centres so as to
avoid any omissions in the processing or wasteful
overlaps.

With the departure from the team of the four research
assistants in 1980, the academic supervisors were left to
continue the preparation of the preliminary accounts of
the vegetation types for the coordinator to bring to
completion and integrate into a coherent whole.
Throughout the periods of field work and data analysis,
we had all been conscious of the charge in the contract
that the whole project must gain wide support among
ecologists with different attitudes to the descriptive
analysis of vegetation. Great efforts were therefore
made to establish a regular exchange of information and
ideas through the production of progress reports, which
gained a wide circulation in Britain and overseas, via
contacts with NCC staff and those of other research
agencies, and the giving of papers at scientific meetings.
This meant that, as we approached the presentation of
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the results of the project, we were well informed about
the needs of prospective users, and in a good position to
offer that balance of concise terminology and broadly-
based description that the NCC considered would com-
mend the work, not only to their own personnel, but to
others engaged in the assessment and management of
vegetation, to plant and animal ecologists in universities
and colleges, and to those concerned with land use and
planning.

The style of presentation

The presentation of our results gives priority to the
definition of the vegetation types, rather than to the
construction of a hierarchical classification. We have
striven to characterise the basic units of the scheme on
roughly the same scale as a Braun-Blanquet association,
but these have been ordered finally not by any rigid
adherence to the higher phytosociological categories of
alliance, order and class, but in sections akin to the
formations long familiar to British ecologists. In some
respects, this is a more untidy arrangement, and even
those who find the general approach congenial may be
surprised to discover what they have always considered
to be, say, a heath, grouped here among the mires, or to
search in vain for what they are used to calling ‘marsh’.
The five volumes of the work gather the major vege-
tation types into what seem like sensible combinations
and provide introductions to the range of communities
included: aquatic vegetation, swamps and tall-herb fens;
grasslands and montane vegetation; heaths and mires;
woodlands and scrub; salt-marsh, sand-dune and sea-
cliff communities and weed vegetation. The order of
appearance of the volumes, however, reflects more the
exigencies of publishing than any ecological viewpoint.

The bulk of the material in the volumes comprises the
descriptions of the vegetation types. After much con-
sideration, we decided to call the basic units of the
scheme by the rather non-committal term ‘community’,
using ‘sub-community’ for the first-order sub-groups
which could often be distinguished within these, and
‘variant’ in those very exceptional cases where we have
defined a further tier of variation below this. We have
also refrained from erecting any novel scheme of compli-
cated nomenclature for the vegetation types, invoking
existing names where there is an undisputed phytosocio-
logical synonym already in widespread use, but gener-
ally using the latin names of one, two or occasionally
three of the most frequent species. Among the mesotro-
phic swards, for example, we have distinguished a
Centaurea nigra-Cynosurus cristatus grassland, which
is fairly obviously identical to what Braun-Blanquet
& Tiixen (1952) called Centaureo-Cynosuretum cristati,
and within which, from our data, we have
characterised three sub-communities. For the conve-
nience of shorthand description and mapping, every
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vegetation type has been given a code letter and number,
so that Centaurea-Cynosurus grassland for example is
MGS5, MG referring to its place among the mesotrophic
grasslands. The Galium verum sub-community of this
vegetation type, the second to be distinguished within
the description, is thus MGSb.

Vegetation being as variable as it is, it is sometimes
expedient to allocate a sample to a community even
though the name species are themselves absent. What
defines a community as unique are rarely just the plants
used to name it, but the particular combination of
frequency and abundance values for all the species
found in the samples. It is this information which is
presented in summary form in the floristic tables for
each of the communities in the scheme. Figure 3, for
example, shows such a table for MG5 Centaurea-
Cynosurus grassland. Like all the tables in the volumes,
it includes such vascular plants, bryophytes and lichens
as occur with a frequency of 5% or more in any one of
the sub-communities (or, for vegetation types with no
sub-communities, in the community as a whole). Early
tests showed that records of species below this level of
frequency could be largely considered as noise, but
cutting off at any higher level meant that valuable
floristic information was lost. The vascular species are
not separated from the cryptogams on the table though,
for woodlands and scrub, the vegetation is sufficiently
complex for it to be sensible to tabulate the species in a
way which reflects the layered structure.

Every table has the frequency and abundance values
arranged in columns for the species. Here, ‘frequency’
refers to how often a plant is found on moving from one
sample of the vegetation to the next, irrespective of how
much of that species is present in each sample. This is
summarised in the tables as classes denoted by the
Roman numerals I to V: 1-20% frequency (that s, up to
one sample in five) =1, 21-40% =11, 41-60% =111, 61—
80% =IV and 81-100% =V. We have followed the
usual phytosociological convention of referring to spe-
cies of frequency classes IV and V in a particular
community as its constants, and in the text usually refer
to those of class III as common or frequent species, of
class II as occasional and of class I as scarce. The term
‘abundance’, on the other hand, is used to describe how
much of a plant is present in a sample, irrespective of
how frequent or rare it is among the samples, and it is
summarised on the tables as bracketed numbers for the
Domin ranges, and denoted in the text using terms such
as dominant, abundant, plentiful and sparse. Where
there are sub-communities, as in this case, the data for
these are listed first, with a final column summarising the
records for the community as a whole.

The species are arranged in blocks according to their
pattern of occurrence among the different sub-commu-
nities and within these blocks are generally ordered by

decreasing frequency. The first group, Festuca rubra to
Trifolium pratense in this case, is made up of the
community constants, that is those species which have
an overall frequency IV or V. Generally speaking, such
plants tend to maintain their high frequency in each of
the sub-communities, though there may be some mea-
sure of variation in their representation from one to the
next: here, for example, Plantago lanceolatais somewhat
less common in the last sub-community than the first
two, with Holcus lanatus and a number of others show-
ing the reverse pattern. More often, there are consider-
able differences in the abundance of these most frequent
species: many of the constants can have very high
covers, while others are more consistently sparse, and
plants which are not constant can sometimes be num-
bered among the dominants.

The last group of species on a table, Ranunculus acris
to Festuca arundinacea here, lists the general associates
of the community, sometimes referred to as com-
panions. These are plants which occur in the community
as a whole with frequencies of IIl or less, though
sometimes they rise to constancy in one or other of the
sub-communities, as with R. acris in this vegetation.
Certain of the companions are consistently common
overall like Rumex acetosa, some are more occasional
throughout as with Rhinanthus minor, some are always
scarce, for example Calliergon cuspidatum. Others,
though, are more unevenly represented, like R. acris,
Heracleum sphondylium or Poa trivialis, though they do
not show any marked affiliation to any particular sub-
community. Again, there can be marked variation in the
abundance of these associates: Rumex acetosa, for
example, though quite frequent, is usually of low cover,
while Arrhenatherum elatius and some of the bryo-
phytes, though more occasional, can be patchily abun-
dant; Alchemilla xanthochlora is both uncommon
among the samples and sparse within them.

The intervening blocks comprise those species which
are distinctly more frequent within one or more of the
sub-communities than the others, plants which are
referred to as preferential, or differential where their
affiliation is more exclusive. For example, the group
Lolium perenne to Juncus inflexus is particularly charac-
teristic of the first sub-community of Centaurea-Cyno-
surus grassland, although some species, like Leucanthe-
mum vulgare and, even more so, Lathyrus pratensis, are
more strongly preferential than others, such as Lolium,
which continues to be frequent in the second sub-
community. Even uncommon plants can be good prefer-
entials, as with Festuca pratensis here: it is not often
found in Centaurea-Cynosurus grassland but, when it
does occur, it is generally in this first sub-type.

The species group Galium verum to Festuca ovina
helps to distinguish the second sub-community from the
first, though again there is some variation in the strength
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Floristic table MG5

a b < MGS35
Festuca rubra V (1-8) V (2-8) v (2-7) vV (1-8)
Cynosurus cristatus V(1-8) v Q-7 V(-7 Vv (1-8)
Lotus corniculatus V(1-7) vV (1-5) V(2-4) vV (i-7)
Plantago lanceolata v i-7n Vv (1-5) vV (1-4) v{-7
Holcus lanatus 1V (1-6) v (1-6) vV (1-5) 1V (1-6)
Dactylis glomerata v {1-7 1V (1-6) Vv (1-6) v (1-7)
Trifolium repens v (1-9) 1V (1-6) Vv (14) v (1-9)
Centaurea nigra 1V (1-5) IV (1-4) V{24 v (1-5)
Agrostis capillaris v (1-7) v (-7 Vv (3-8) 1V (1-8)
Anthoxanthum odoratum IV (1-7) v (1-8) V(14) 1V (1-8)
Trifolium pratense vV (1-5) 1V (1-4) v (1-3) vV (1-5)
Lolium perenne 1V (1-8) m Q-7 1(2-3) 11 (1-8)
Bellis perennis ur (1-7) 11 (1-7) 1(4) Q-7
Lathyrus pratensis 111 (1-5) 1(1-3) L(hy 1 (1-5)
Leucanthemum vulgare 111 (1-3) 1(1-3) 1 (1-3) 1n(1-3)
Festuca pratensis 11 (I~5) 1(2-5) 1(H 1(1-5)
Knautia arvensis 14) 14
Juncus inflexus 1(3-5) 1 (3-5)
Galium verum 1(1-6) Vv (1-6) Il (1-6)
Trisetum flavescens 1 (14) 1V (1-6) 11 (1-3) I (1-6)
Achillea millefolium 11 (1-6) V(i-4) 11 (1-4) 1 (1-6)
Cuarex flacca 1{(1-4) 1 (-4) 1) 1(1-4)
Sanguisorba minor 14 1 (3-5) I(3-5)
Koeleria macrantha 1() 11 (1-6) [(i-6)
Agrostis stolonifera 1(1-7) 11 (1-6) 1(6) 1(1-7)
Festuca ovina 11 (1-6) 1(1-6)
Prunella vulgaris 11 (14) 111 (1-4) 1V (1-3) I (1-4)
Leontodon autumnalis 11 (1-5) HQa-3) 1V (1-4) I (1-5)
Luzula campestris 11 (1-4) 11 (1-6) 1V (i4) 11 (1-6)
Danthonia decumbens 1(2-5) 1(1-3) V(2-5) 1(1-5)
Potentilla erecta 1(1-4) 1(3) V(-4 1(1-4)
Succisa pratensis (-4 1(1-5) V(14 1(1-5)
Pimpinellu saxifraga 1(1-4) 1(1-4) 11§ (1-4) 1(14)
Stachys betonica 1(1-5) 1(1-4) 11 (1-4) 1(1-5)
Carex caryvophyliea 1(14) 1(1-3) 1(¢1-2) 1(14)
Conopodium majus I(1-4) 1(1-5) 11 (2-3) 1(1-5)
Ranunculus acris IV (1-4) 11 (1-4) 1V (2-4) 11 (1-4)
Rumex acetosa i1l (1-4) il (1-4) 11 (1-3) 1M (1-4)
Hypochoeris radicata I (1-5) 11 (2-4) 1H {1-4) I (1-5)
Ranunculus bulbosus I (1-7) 1 (1-5) 11 (1-2) i (1-7y
Taraxacum officinale agg. 1 (1-4) n1 (14 1 (1-3) HI(1-4)
Brachythecium rutabulum 11 (1-6) H1 (1-4) neQ) 1M1 (1-6)
Cerastium fontanum HI(1-3) Q-3 (-3 1 (1-3)
Leontodon hispidus 11 (1-6) Il (2-4) 11 (1-5) Il (1-6)
Rhinanthus minor 11 (1-5) 11 (1-4) 11 (1-3) I (1-5)
Briza media 11 (1-6) 111 (1-4) 11 (2-3) il (1-6)
Heraclewm sphondylium 11 (1-5) i1 (1-3) 111 (1-3) I (1-5)
Trifolium dubium 1 (1-8) 1 (1-5) 1(2) 11(1-8)
Primula veris 11 (1-4) 11 24) 1(2) 11 (1-4)
Arrhenatherum elatius 11 (1-6) 11(1-7 1(3-4) I (1-7)
Cirsium arvense 11 (1-3) 11 (1-4) I(n I (1-4)
Eurhynchium praelongum 1 {1-5) 1 (1-4) 1(1-2) 1 (1-5)
Rhytidiadelphus squarrosus It (1-7) 11 (1-5) 11 (1-4) 1L (1-7)
Poa pratensis 11 (1-6) 11 (2-5) 11 (1-6)
Poa trivialis 11 (1-8) 1(1-3) 1¢1-2) 11 (1-8)
Veronica chamaedrys 11 (1-4) 104 I 11 (1-4)
Alopecurus pratensis 1(1-6) 1(14) () 1(1-6)
Cardamine pratensis 1(1-3) 1(1) 1(3) 1(1-3)
Vicia cracca I(1-4) 1(1-3) 1(1-2) 1(1-4)
Bromus hordeaceus hordeaceus 1(1-6) 1(2-3) 1(3) 1 (1-6)
Phleum pratense pratense 1(1-6) 1(1-5) 1 1(1-6)
Juncus effusus 1(2-3) 1(3) 1(1-2) 1(1-3)
Phleum pratense bertolonii 1(1-3) 1(1-3) 1(1) 1(1-3)
Calliergon cuspidatum 1(1-5) 1(2-4) 103) 1(1-5)
Ranunculus repens 11 (1-7) 1(2) 15 (1-4) 1(1-7)
Pseudoscleropodium purum 1(1-5) 1(3-4) 11 (2) 1(1-5)
Ophioglossum vulgatum 1(1-5) 1() [ (1-5)
Silaum silaus 1(1-5) 1(1-3) 1(1-5)
Agrimonia eupatoria 1(1-5) 1(1-3) 1(1-5)
Avenula pubescens 1(1-3) 1(2-5) 1(1-5)
Plantago media (14 1(1-4) 1(1-4)
Alchemilla glabra 1(2) 13) 1(2-3)
Alchemilla filicaulis vestita 1(1-3) 1(3) 1(1-3)
Alchemilla xanthochlora 1Q-3) 1(2) 1(1-3)
Carex panicea 1(14) 124 1(1-4)
Colchicum autumnale 1(3-4) 1(1-3) 1(1-4)
Crepis capillaris 1(1-5) 1(3) 1(1-5)
Festuca arundinacea 1(1-5) 1(3-5) 1(1-5)

Figure 3. Floristic table for NVC community MGS5 Centaurea nigra-Cynosurus cristatus grassland.
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Style of presentation

of association between these preferentials and the vege-
tation type, with Achillea millefolium being less mar-
kedly diagnostic than Trisetum flavescens and, particu-
larly, G. verum. There are also important negative
features, too, because, although some plants typical of
the first and third sub-communities, such as Lolium and
Prunella vulgaris, remain quite common here, the disap-
pearance of others, like Lathyrus pratensis, Danthonia
decumbens, Potentilla erecta and Succisa pratensis is
strongly diagnostic. Similarly, with the third sub-
community, there is that same mixture of positive and
negative characteristics, and there is, among all the
groups of preferentials, that same variation in abun-
dance as is found among the constants and companions.
Thus, some plants which can be very marked preferen-
tials are always of rather low cover, as with Prunella,
whereas others, like Agrostis stolonifera, though diag-
nostic at low frequency, can be locally plentiful.

For the naming of the sub-communities, we have
generally used the most strongly preferential species, not
necessarily those most frequent in the vegetation type.
Sometimes, sub-communities are characterised by no
floristic features over and above those of the community
as a whole, in which case there will be no block of
preferentials on the table. Usually, such vegetation types
have been called Typical, although we have tried to
avoid this epithet where the sub-community has a very
restricted or eccentric distribution.

The tables organise and summarise the floristic varia-
tion which we encountered in the vegetation sampled:
the text of the community accounts attempts to expound
and interpret it in a standardised descriptive format. For
each community, there is first a synonymy section which
lists those names applied to that particular kind of
vegetation where it has figured in some form or another
in previous surveys, together with the name of the
author and the date of ascription. The list is arranged
chronologically, and it includes references to important
unpublished studies and to accounts of Irish and Conti-
nental associations where these are obviously very simi-
lar. It is important to realise that very many synonyms
are inexact, our communities corresponding to just part
of a previously described vegetation type, in which case
the initials p.p. (for pro parte) follow the name, or being
subsumed within an older, more broadly-defined unit.
Despite this complexity, however, we hope that this
section, together with that on the affinities of the vege-
tation (see below), will help readers translate our scheme
into terms with which they may have been long familiar.
A special attempt has been made to indicate correspon-
dence with popular existing schemes and to make sense
of venerable but ill-defined terms like ‘herb-rich mea-
dow’, ‘oakwood’ or ‘general salt-marsh’.

There then follow a list of the constant species of the
community, and a list of the rare vascular plants,
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bryophytes and lichens which have been encountered in
the particular vegetation type, or which are reliably
known to occur in it. In this context, ‘rare’ means, for
vascular plants, an A rating in the Atlas of the British
Flora (Perring & Walters 1962), where scarcity is mea-
sured by occurrence in vice-counties, or inclusion on
lists compiled by the NCC of plants found in less than
100 10 x 10 km squares. For bryophytes, recorded pres-
ence in under 20 vice-counties has been used as a
criterion (Corley & Hill 1981), with a necessarily more
subjective estimate for lichens.

The first substantial section of text in each community
description is an account of the physiognomy, which
attempts to communicate the feel of the vegetationin a
way which a tabulation of data can never do. Thus, the
patterns of frequency and abundance of the different
species which characterise the community are here filled
out by details of the appearance and structure, variation
in dominance and the growth form of the prominent
elements of the vegetation, the physiognomic contribu-
tion of subordinate plants, and how all these compo-
nents relate to one another. There is information, too,
on important phenological changes that can affect the
vegetation through the seasons and an indication of the
structural and floristic implications of the progress of
the life cycle of the dominants, any patterns of regene-
ration within the community or obvious signs of compe-
titive interaction between plants. Much of this material
is based on observations made during sampling, but it
has often been possible to incorporate insights from
previous studies, sometimes as brief interpretive notes,
in other cases as extended treatments of|, say, the biology
of particular species such as Phragmites australis or
Ammophila arenaria, the phenology of winter annuals or
the demography of turf perennials. We trust that this
will help demonstrate the value of this kind of descrip-
tive classification as a framework for integrating all
manner of autecological studies (Pigott 1984).

Some indication of the range of floristic and structural
variation within each community is given in the discus-
sion of general physiognomy, but where distinct sub-
communities have been recognised these are each given a
descriptive section of their own. The sub-community
name is followed by any synonyms from previous stu-
dies, and by a text which concentrates on pointing up the
particular features of composition and organisation
which distinguish it from the other sub-communities.

Passing reference is often made in these portions of
the community accounts to the ways in which the nature
of the vegetation reflects the influence of environmental
factors upon it, but extended treatment of this is
reserved for a section devoted to the habitat. An opening
paragraph here attempts to summarise the typical con-
ditions which favour the development and maintenance
of the vegetation types, and the major factors which
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