D. E. COTION and W. H. G. HALE

Department of Environmental Science, University of Bradford
SUMMARY

In 1970 a set of maps was published which summarized the results of an extensive survey of
the vegetation of Ilkley Moor. This paper presents new maps showing the distribution of
selected vegetation communities based on a detailed survey undertaken in 1983-84, and
examines the changes which have occurred in the period 1964--1984.
Comparison of the maps reveals that Calluna vulgaris and Pteridium aquilinum have
increased their occupancy of the moor, whilst there has been a marked reduction in the
abundance of Empetrum nigrum and Eriophorum spp. These changes indicate that the
degradation of the moor which was recorded during the 1960s was reversed, at least
partially, between 1964 and 1984.

INTRODUCTION

Yorkshire naturalists have long taken a keen interest in aspects of the ecology of Ilkley
Moor, and there is a considerable body of information detailing aspects of its geology and
vegetation (Lees, 1885; Smith and Moss, 1903; Smith and Rankin, 1903; Lamming, 1969;
Clouston and Partners, 1974).
Between 1961 and 1970, members of the Wharfedale Naturalists' Society published a
number of useful papers which reviewed vegetation changes on Ilkley Moor (Dalby, 1961;
Fidler, 1963; Fidler et at., 1970; Dalby et al., 1971). Fidler et al. (1970) include maps which
provide an overview of the vegetation distribution on the moor in 1964. They highlighted
the spread of Empetrum nigrum (crowberry) and Pteridium aqui/inum (bracken) and
attributed the changes to excessive grazing by sheep and to drainage activity which they
considered was causing the moor to dry out.
During the local government re-organization of 1974, administration of the common land
on Ilkley Moor became the responsibility of Bradford Metropolitan District Council. There
was a general disquiet about the state of the moor, with many people contending that
Calluna vulgaris (heather) was in decline and Pteridium aquilinum rapidly spreading
(Leach, 1982). It was feared that the appeal of the moor to visitors was slowly diminishing:
and that its wildlife and economic value were declining owing to the disappearance of
heather which was important in providing food and shelter for animal populations. Because
ofthe need for factual information, the Manpower Services Commission provided personnel
to re-survey the moor in order to assess the extent of changes taking place over recent
years. A team of five people was appointed, based at the Department of Environmental
Science at Bradford University, whose staff supervised the work and provided guidance
and training.
The new survey of the moor was completed during the period May 1983-April 1984.
This paper provides maps of the distribution of plant communities in 1984, and outlines
the major changes-which appear to have occurred in the period between 1964 and 1984.

METHODS

Fidler et al (1970) do not provide full details of the procedure that they used to survey the
moor in 1964, but they mention that mapping was based both on aerial photographs and
field surveys. In this respect the earlier work is similar to the 1984 survey, which began by
examining a series of panchromatic vertical aerial photographs taken in April 1968 by
Meridian Air Maps. Areas clearly delineated on the photographs were visited and the
characteristic vegetation determined. It quickly became apparent that although the
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Figures 1-4 Distribution of the principal species on IIkley Moor in 1964 and 1984

photographs provided a useful guide, the species composition of any given tract of land
could not be accurately determined on the basis of these alone. Field surveys based upon
transects therefore became the primary means of acquiring data.
After considerable experimentation, it was found that a broad categorization of the
vegetation into ten basic divisions enabled replicable mapping to be achieved. The ten
divisions are described below.
Six categories were assigned for communities where Ericales accounted for over 50% of
the vegetation cover. As Calluna vulgaris, Empetrum nigrum and Vaccinium myrtillus
(bilberry) are the only abundant Ericales on the moor, the first three categories were
allocated to each of these species respectively when anyone individually comprised more
than 80% of the cover for the Ericales in total. Two further categories encompassed those
communities where crowberry and bilberry, or heather and crowberry, were virtually coequal. Where there were approximately equal proportions of crowberry, heather and
bilberry, the community was assigned to a further category.
The four remaining categories related to communities where the Ericales comprised less
than 50% of the vegetation cover. Bracken was allocated to a discrete category whenever
it was present. This emphasis on bracken was acceptable because the survey was particularly
concerned with determining its extent. Moreover, it rarely occurs sparsely and where
present usually overtops other species in the community. Dominance by grasses and Juncus
squarrosus (heath rush), or by Juncus effusus (soft rush), were the respective criteria for
two further categories, while areas dominated by Eriophorum spp. (cotton grasses) were
assigned to the final category.
Using this categorization, a map of the vegetation was produced at a scale of 1:500. This
map was then overlaid with a grid of almost 9000 points, providing a density of nine points
in each 100 metre square. The maps presented here record the cover of species in each 100
metre square. A square occupied by a majority of points where one species was dominant
was considered to be a pure community. Where a majority of points within the square was
of other species, or a mixed-dominance category, then the species was considered to have
partial cover. A square with no record of the species, or with only one mixed-dominance
category record, was counted as not being represented and was left blank.
As the 1984 survey covered a slightly smaller portion of Ilkley Moor, the original maps
in Fidler et al (1970) have been redrawn to provide a common basis for comparison.

RESULTS

The pairs of distribution maps from 1964 and 1984 for heather, crowberry, bracken and
cotton grasses are illustrated in Figures 1 to 4: Comparison of the two maps in Figure 1
reveals that there has been a notable change in the distribution of heather. In 1964 it was
found in some smaller patches and primarily present in two large areas. However, by 1984
there had been a substantial expansion of the principal areas of heather, particularly in the
south-eastern and north-eastern sections of the moor, where dominant heather had
markedly increased. There had also been a major spread of heather in both the western
and east central areas of the moor where it had not been recorded in 1964. However, in
1984 it was still largely absent in the central section of the moor;
In 1964, crowberry was almost ubiquitous, described as encroaching and was absent
only where heather was dominant. On the lower northern levels of the moor, where
bracken and cotton grass communities are firmly established, crowberry appears to have
become much less abundant than it was in 1964. It also suffered an apparent decline in the
southeast of the moor, where heather increased its dominance. However, crowberry was
still present in 1984 in almost all areas where it was the dominant species in 1964, and in
one area (around GR 44/105465) it appears to have increased its presence and now
comprises over 40% of the cover, whereas formerly it was recorded as providing only
partial cover.
In 1984, the strongholds of bracken occupancy recorded in the 1964 survey, on the lower
ground which makes up the northern edge of the moor, were still being maintained.
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However, though there have been some areas of expansion and some of contraction, the
total area where it was recorded as being dominant had markedly increased.
In 1964, cotton grasses occupied large areas of the moor, particularly in the central
section which consists of a poorly drained plateau. There was also a very strong
representation in the southernmost, highest section, especially on Hawksworth Moor. The
1984 map indicates that there has been a general reduction in distribution of these species,
but with a consolidation in parts of the central plateau where more favourable conditions
exist. Whilst the recorded dominance in the central plateau has increased, on the higher
plateau in the south, where pure and mixed heather communities have expanded, cotton
grasses have undergone a substantial reduction. By 1984, there had also been some
reduction on the lower levels of the moor.
DISCUSSION

Though broad vegetation changes are clearly detectable, detailed interpretation of the
results is hampered by the different methods of recording the vegetation used in the two
surveys. In 1964, the vegetation was described by assigning areas to seven phytosociological
communities. With the exception of Empetrum nigrum, these were based on the dominant
species. E. nigrum, however, was recorded simply either as present or dominant,
irrespective of whatever associates were present. In contrast, in 1984 the ten-division
categorization enabled both individual species and jointly dominant species to be used to
define categories, and E. nigrum was not given special treatment.
Interpretation is also difficult because observed changes may be attributed to various
factors. For example, the observed reduction in cotton grasses may be due to the moor
drying out, as suggested by Fidler et al (1970), or to reduced grazing pressure limiting the
availability of bare ground, which these species readily colonize (Phillips, 1954). It may,
however, also be accounted for by differences in recording procedure. It is not clear when
the 1964 survey took place, but as cotton grass species have striking flowers, their presence
would be more readily noted in an early summer survey. However, the 1984 survey took
place in late summer, autumn and early spring when the plants would have been much less
obvious.
While bearing these qualifications in mind, analysis of the maps from the two dates
indicates that over the last two decades the nature of the vegetation on Ilkley Moor has
undergone appreciable change. Fidler et al (1970) suggested that at the time of their survey
heather might have been recovering due to a reduction in sheep graZing pressure since the
mid-1950s. Many of the changes revealed by the 1984 survey support this view. Both the
expansion of heather and the reduction of crowberry can be attributed to changes in
grazing pressure, as removal of grazing at othdr sites on the Pennines is known to have
produced such ,effects (Anderson.and Yalden, 1981; Rawes, 1983). Where both species
are present, sheep preferentially graze the heather. Consequently, a reduction in the
number of sheep might be expected to produce a striking expansion of heather such as the
one which has been recorded in the 1984 survey. Vigorous heather growth is known to
overtop crowberry (Rawes, 1983) and the resulting enhanced competition could be a factor
in the decline of the latter species.
Changes in the recorded dominance of the bracken stands may also be attributed to
changed grazing pressure. In many parts of Britain, bracken has traditionally been
controlled by heavy stocking as it is sensitive to trampling during the dormant season and
period of early growth (MAFF, 1974). Whilst such trampling is best achieved by cattle,
Pen nine farmers sometimes use high sheep stocking rates to obtain a similar effect. It is
possible that overstocking by sheep during and after the 1939-45 war effectively controlled
bracken, but that when stocking rates were reduced, the species consolidated its occupancy
of suitable habitats. The fact that there has been little increase in the total area which it
occupies indicates that physical factors, such as exposure or drainage, may limit its
distribution on the moor.
Bilberry remains a minor component of the vegetation, and a separate map for this
species has therefore not been presented. There are indications that it too had expanded
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its distribution, which would further support the hypothesis of reduced grazing. However,
this and other aspects of change in the vegetation can only adequately be assessed by a
more detailed and finer-scale analysis of the data than has been undertaken in the present
paper; this is currently in progress. However, the evidence presented here regarding the
vegetation of Ilkley Moor does not support the view that its status deteriorated in the
period 1964--1984.
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