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1. SUMMARY

1.1 This report provides an overview of a vegetation survey of
twelve large upland blocks, outwith existing SSSI, in the
northern Pennines.

1.2 Forty-one National Vegetation Classification (NVC)
communities were recorded. The vegetation consists largely of
ericaceous dwarf-shrub heaths dominated by Calluna and Calluna-
rich blanket mires. There is a predominance of the relatively
undisturbed Calluna-Eriophorum blanket mire (NVC type M19).
Acidic grasslands are moderately extensive and there is a high
proportion of Carex-Sphagnum flush-mires (M6), bracken community
(U20), wet heaths (M16) and valley-mire (M21).

1.3 These moorland plant communities, especially the extensive
dwarf-shrub heaths and blanket mire, are of high nature
conservation value in national and international contexts. The
blocks fill a gap in the biogeographical composition and range
of important upland vegetation in England.

1.4 Plant community suites in the survey blocks were analysed
by multivariate methods. These gave two main equal-sized groups

of blocks. Broadly these are: a) "western" group of high
altitude sites with calcareous communities, western flush mires
and extensive Calluna-Eriophorum blanket mire (M19); and D)

"eastern" group of low altitude sites with extensive Calluna
heath, wet heath, valley-mire and relic woodland.

1.5 The comparative nature conservation assessments of the plant
communities in the survey blocks, singly and collectively, are
based on measures of naturalness, diversity and rarity.
Intensity of land-use and management is also examined. The
"western" group has broadly higher scores for naturalness,
diversity and rarity but higher intensities of land-use and
management than the "eastern" group. The best blocks to
represent the fullest extent of variation in plant communities
are identified.

1.6 The plant communities of the survey blocks are compared both
generally with the representation in upland regions of England
and in detail with plant communities on SSST and a few other non-
statutory sites in the Pennines, Cheviots, northern Lake
District, Bowland Fells and North York Moors. Multivariate
analysis was carried out on the suites of plant communities on
the sites to place them in context and conservation assessments
were applied to the SSSI and non-stats and compared with the
survey blocks.
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1.7 Multivariate analysis demonstrates that some of the survey
blocks (nos 14(ii), 15, 16) are closely related in their suites
of plant communities to SSSI, though the majority cluster into
their own group. This majority group of survey blocks 1is
characterised by many preferential plant communities, though
their complement of communities is largely shared with other
closely related groups of sites. The majority group 1is
intermediate in 1its suites of plant communities between a
southern Pennines group, which includes blocks 15 and 16, and a
North York Moors group and the more wholly acidic northern
Pennine and Cheviot sites. Block 14(ii) (western Gt Whernside)
is similar to a large group of northern Pennine SSSI with
extensive limestone.

1.8 The survey Dblocks fill a geographical gap in the
representation of a range of communities by SSSI and many of the
communities on the survey blocks are demonstrated to be poorly
represented on SSSI. The geographical representation of
communities that potentially may be filled include northern
dwarf-shrub heaths and blanket mire, soligenous mires, and a
range of eastern, low-altitude dwarf-shrub heaths, wet heath,
valley mire and grassland.

1.9 Conservation assessments of naturalness, diversity and

rarity of the survey blocks are compared with the SSSI. In
general the survey blocks compare favourably with SSSI while
falling short in many respects compared with some SSSI. The

naturalness of the survey blocks is generally high compared with
SSSTI, higher than many SSSI and only a few SSSI have higher
values. This is due to a combination on many of the survey
blocks of extensive Calluna-Eriophorum blanket mire and Calluna-
dominated heath which are extensive together on only a few SSST.
The diversity of the survey blocks lies well within the range of
SSST and some blocks are more diverse than some SSSI. The number
and area of rare/relic communities on the survey blocks is modest
compared with SSSI, though some blocks are comparable with SSST.

2.0 Survey blocks of the "western" group (esp. 1, 7 & 12) have
higher values for conservation criteria in general than blocks
of the "eastern" group though some of the latter (esp. 15 & 16)
are comparable with vegetationally similar SSSI. The "western"
group have larger tracts of relatively undisturbed blanket mire
than the "eastern" group. The "eastern" group have larger stands
than the "western" group of many communities which fill gaps in
geographical cover of eastern, low-altitude communities.
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2. INTRODUCTION

There has been long-standing interest in the wuplands and
peatlands of the northern Pennines. Much of the land is managed
as grouse moor, and the recreational interest and beauty of the
area 1is reflected by the existence of the Yorkshire Dales
National Park and the North Pennines Area of Natural Beauty.
Upland/peatland habitat scheduled as Sites of Special Scientific
Interest (8SSI) 1s localised mainly in the Geltsdale-Upper
Teesdale area and Craven (Map 1).

Knights (1990) originally proposed that the wuplands of the
northern Pennines represent a highly significant national nature
conservation resource, comprising a fairly continuous zone of
semi-natural habitat extending over two regions and 7 areas of
search within the counties of North Yorkshire, east Lancashire,
east Cumbria, Durham, Northumberland and West Yorkshire. He
further emphasised that the predominant vegetation of heather
moorland and blanket mire was not adequately represented within
the current SSSI series and that current habitat survey
information was inadequate for an assessment of the vegetation
to be carried out.

Most north Pennines SSSI lie along the high Pennine escarpment
taking in the montane ground of major summits (e.g. Moor House
and Cross Fell, Appleby Fells) or large expanses of limestone
(e.g. Ingleborough, Malham-Arncliffe). There 1s a poor
representation within the SSSI series of the rolling, lower
altitude areas, chiefly with much deep peat and mineral soils
that are mainly acidic. These areas are located mainly on the
eastern dip slopes of the Pennines and are characterised by some
of the largest tracts in England of Calluna-Eriophorum blanket
mire and Calluna vulgaris heath.

These large areas of Calluna-rich moorland are mainly made up of
internationally scarce kinds of plant communities which support
internationally important concentrations of breeding birds (e.g.
Thompson et al, in press). Important vegetation and bird fauna
of the northern Pennines is poorly represented in the present
SSSI series.

Horsfield & Thompson (1991) gave further details of the gaps in
the representation of habitats within the existing north Pennines
SSST series. They put forward proposals for vegetation survey
of the most important unsurveyed areas. These areas were
selected as being the most Calluna-rich, with both heath on
mineral soils and blanket mire on deep peat. The Calluna-rich
areas are those which are likely to have the least intensively
exploited plant communities, and therefore likely to be the more
diverse structurally and floristically.



A satellite photograph of the northern Pennines (Sheffield, 1986)
was used to select large Calluna-rich blocks (Map 2 and Table 1).
Some small areas may also be locally important and Calluna will
be subordinate to Eriophorum in many areas of blanket mire
vegetation. However, the main blocks of Calluna-rich moorland
remaining outwith SSSI in the northern Pennines were all
surveyed, as these were considered to be the most important.

The aims of the project were to map, describe, classify and then
evaluate the plant communities on the survey blocks according to
the National Vegetation Classification (NVC) (Rodwell 1991la,
1991b, 1992). Management and land-use information were also
collected as were data on the condition of Calluna. This enabled
an index of land-use intensity to be determined.

An analysis and assessment of the nature conservation interest
and management of the habitat areas was then carried out for
blocks, either singly or grouped. A method of numerical
classification which classifies both the blocks on the basis of
their suites of plant communities and also classifies the plant
communities themselves on the basis of their co-occurrence across
the suite of sites was used to compare the blocks. The method
was also used to compare the blocks, on the basis of suites of
plant communities, with northern English SSSI (and a few other
non-statutory sites) in the Pennines and surrounding areas.
Assessments of nature conservation value based on the suites of
plant communities were compared.

These assessments of the plant community and management
information should assist English Nature in taking decisions
about both the conservation value of the survey blocks, selection
of areas that best fill gaps in the SSSI series, setting
priorities for nature conservation, and determining ensuing
management needs.

3. METHODS

Details of the methods of field survey and mapping of the north
Pennine survey blocks of ground are given in the 11 reports
describing the blocks surveyed (Graham, Webb & Horsfield 1992 a,
b, ¢ d; 1993 a, b, ¢, 4, e, £, g). A summary of data on physical
features, vegetation and plant community composition, management
and land-use from these reports was used in the analysis and
assessments.

The following gives an outline of the methods, more details are
given in the relevant sections.



Analvsis and assessment of the survey blocks

In field survey of north Pennine blocks plant communities were
assigned either to NVC communities or sub-communities. For the
analysis and assessments the plant community data was
standardised to NVC community, except for diversity where the
number of sub-communities was used. This maintained consistency
across the blocks and made the results easier to interpret than
would have been the case (see sections 4, 5 and 6 for details).

Two multivariate analyses of the NVC plant community data for
blocks were carried out (TWINSPAN and an agglomerative polythetic
analysis) in order to obtain classifications of both the survey
blocks based on their suites and areas of plant communities, and
of the plant communities based on their distribution across the
blocks (section 5).

For assessments of comparative conservation value primary
conservation criteria: naturalness, diversity and rarity were
applied to the block plant community data together with an
assessment of the intensity of management and land-use (section
6) .

To place the suites of plant communities on the survey blocks in
a wider context plant community information from the SNH Uplands
and Peatlands Branch data-base was summarised for 13 upland
geographical regions in GB for comparison with the Dblocks
(section 6).

Northern England SSSI and non-statutory sites: analysis and
assessment for comparison with survey block data

For comparison with the survey blocks plant community data for
upland sites in the following geographical areas were taken:

(1) all of the Pennines and Cheviots from Leek Moors to Kielder
Head;

(1i1) Bowland Fells;

(i1ii) North York Moors;

(iv) northern Lake District.

These sites include all the larger wupland SSSI within a
continuous geographical area and make up over half of the
available information on English upland SSSI in the SNH uplands
database. 21 of the sites are SSSI and four (Danby High Moor,
Fountains/Darnbrook Fells, Lealholm & Roxby Moors, Pockley & East
Moors) are non-statutory.

The vegetation on the above sites was mapped by the Upland Survey
Project of the NCC largely in the years 1983-87. The vegetation
was classified according to Birks & Ratcliffe (1980) types, which
were converted to their equivalent National Vegetation
Classification types prior to analysis. The conversion tables
given in NCC (1989) were used as a basis to find equivalents.



Additional information on the NVC plant communities present on
the sites gathered since the original surveys was also used. The

plant community data was also summarised into broad habitat
categories.

A TWINSPAN was implemented on the plant community data for survey
blocks together with the SSSI data and other non-statutory sites.
The input data-set was based on Appendix 3, with sites as samples
and NVC community types as attributes, as in the initial analysis
of the survey blocks alone. There were 37 survey blocks and
other sites, and 58 communities in the analysis (see section 5.
for details of the method).

Measurements of naturalness, diversity and rarity were calculated
from the suites of NVC plant communities in the same way as they
were calculated from the plant communities of the survey blocks
(section 3., 6.1). Data on land-use and land-management is not
as detailed as that available for the survey blocks and has not
been used so that for comparisons with the survey blocks reliance

is placed wholly on assessments based on the suites of plant
communities.

Criteria for naturalness and diversity were applied to the SSSI
and non-statutory site data in the same way as with the survey
blocks (section 6.).

For diversity both the number of communities (number of sub-
communities is the same) 1s given and the Shannon index of
diversity calculated from the areas of plant communities . The
latter was calculated from the areas of plant communities but
lacked area figures for rock communities (some such as U23 were
recorded as present only) and rock habitats such as scree or
limestone pavement were not included. These were of little
importance on the survey blocks but are important for diversity
on many of the SSSI. Therefore the limitations of the Shannon
index for some SSSI should be borne in mind when interpreting the
results.

For rarity there are many extra rare/relic communities present
on these sites (especially the SSSI) compared with the survey
blocks. As with the survey blocks (section 6.) a broad
interpretation was taken in selecting rare/relic communities
incorporating both those which are rare or local nationally and
also in the Pennines or northern England.



4. PHYSICAL FEATURES AND VEGETATION ON THE SURVEY BLOCKS

Map 1 gives outline maps of upland SSSI in the northern Pennines,
Yorkshire Dales National Park and the North Pennines Area of
Outstanding Natural Beauty to help place the north Pennine survey
blocks in a geographical context. Map 2 provides outline maps
of the survey blocks while Table 1 gives the names of the survey
blocks (Appendices 5 & 6) at end are fold-out versions).

4.1 PLANT COMMUNITY COMPOSITION

Table 2 gives a list of all the NVC plant communities and sub-
communities found on the survey blocks.

Table 3 gives a summary of the areas of plant communities on each
of the blocks together with % area of each community on the
block, total area on the blocks and range of % area across the
blocks. Table 3 also gives rare communities and naturalness
rankings (see section 6). Table 4 summarises the extent of the
three predominant types of vegetation: Calluna-dominated dwarf-
shrub heath, blanket mire and grassland; and the ratio of
different kinds of blanket mire and of Calluna-rich:Calluna-poor
vegetation.

A summary of the plant community data, including sub-communities,
for the blocks is also given in Appendix 1, while details of the
plant community data for all the sites into which the blocks were

split for the purposes of survey and mapping is given in Appendix
2.

The plant community tables differ from those presented in the
descriptive reports in the omission of area measurements for
Burnhope Seat in block 1 because it 1is part of the Moor House &
Cross Fell SSSI and similarly Bowes Moor and Cotherstone Moor
SSSI are omitted from the figures for block 8. The block 14 of
the descriptive reports is now referred to as block 14(1i). The
western half (block 14(ii)) was surveyed in 1984 by the Upland
Survey Team consisting of Mark Owen and Richard Tapper.

4.2 RELATIONSHIPS OF VEGETATION TO GEOLOGY AND CLIMATE

Table 5 gives data for the blocks on topography, altitudinal
range, bioclimatic classes, geology and predominant vegetation
(Calluna-dominated heath, blanket mire and grassland). The data
provide an aid to the interpretation of the analyses and
assessment that follows. Similar data for Pennine SSSI are given
by Horsfield & Thompson (1991).



Geology

Except for block 14(ii) where there are extensive outcrops of
limestone along the slopes of upper Wharfedale and to a lesser
extent block 12, outcrops of limestone are generally small
compared with many of the upland SSSI to the west. Outcrops are
often on the valley sides or lower slopes. Some apparently large
areas of limestone marked on the 1:625,000 solid geology map
(e.g. Barningham Moor and Gilmonby Moor on block 8 and Lune
Forest on block 6) are largely covered in glacial drift or deep
peat and outcrops of limestone are small. Some of the limestone
of block 12 is also drift covered.

There is a general correlation between the presence of limestone
on a block and calcareous grassland (Sesleria-Galium CG9 and, or
Festuca-Agrostis-Thymus CG10) (Tables 2, 4). In the Pennines
these grasslands are almost invariably associated with limestone.
The only extensive areas of calcareous grassland are on blocks
12 and 14 (ii) where there are relatively extensive outcrops of
limestone.

Carex-Pinguicula mires (M10) are not restricted to blocks, or
parts of blocks, with limestone, though they are only extensive
where limestone is extensive. They are developed only rarely on
the wholly, or mainly, millstone grit blocks 15 and 16. The only
record of the calcareous Cratoneuron communtatum/filicinum-
Festuca rubra spring (M37) was on block 8 which has a moderate
extent of limestone.

The proportional extent of neutral or mesotrophic Festuca-
Agrostis-Galium grassland (U4) correlates well with the extent

of limestone outcrops. U4 is extensive on deep soils over
limestone e.g. colluvial soils at the foot of limestone crags or
on drift over limestone. Blocks 7, 8 and 12 with moderately

extensive, or extensive limestone, have about 2-4% U4 while block
14 (ii) with the most extensive limestone has 17% U4 mostly
developed on the limestone escarpment. Blocks with no limestone,
or only small outcrops, have <1% U4 or thereabouts.

Of four blocks with high or moderately high limestone three also
have a high proportion of grassland (U4, U5, U6, CG9, CG10).
Block 12 is the exception suggesting either that overall, sheep
numbers are low in proportion to good grassland in comparison to
the other blocks, or sheep are more restricted in their range to
the good grasslands. Where there is much limestone with good
grassland for grazing (U4, CG9, CGl0) then it 1s expected that
sheep will also graze adjacent heath and blanket mire heavily,
resulting eventually in the development of Nardus and Juncus
squarrosus grasslands (U5, U6). This has apparently occurred on
blocks 7, 8 and 14(ii) but not so widely on block 12.




Climate

Map 3 gives outline maps of the survey blocks and northern
English SSSI on a map of bioclimatic classes (Bendelow & Hartnup,
1980) and Table 5 gives an estimate of proportional extent of the
classes on the survey blocks.

The main bioclimatic groups that the ground of the survey blocks
is classified as are B2p and B3p, joined by C3m and C3p on the
more southerly blocks. The latter only predominates on the most
southerly block 16. The higher blocks also have small areas of
harsher bioclimate.

B2p is the chief bioclimate of the high plateaux and high summits
(450-600m) and is extensive in the northern Pennines in general
on the higher dip slopes in the east. B3p is the bioclimate
chiefly of the upper parts of low plateaux and low summits
(<450m) and also takes in some of the lower parts of high
plateaux and the lower of the high summits.

Below about 350m there is ground classified as the mild C3p and
C3m categories taking in low altitude areas of low plateau and
low summit. C3p is mainly of low plateau or summit while C3m is
mainly in more sheltered valleys or low slopes.

Of the less extensive bioclimates, the harsh Alv occurs on high
summits (450-600m) and very high plateaux (>600m). Blv and Blp
occur on very high plateaux and very high summits (>600m),
respectively. B3m is developed in more sheltered areas of low
plateaux and low slopes.

The extensive bioclimatic categories of the blocks are all poorly
represented within SSSI (Horsfield & Thompson, 1991) .

Where the bioclimate is extensively categorised as B2p, and also
with variable representation of Blp on most of these blocks, then
the block has a high cover of blanket mire. Where B3p 1is
extensive, either on its own, or with C3p and C3m, there is a
high cover of Calluna heath (Tables 4, 5).

On block 12 where ground is extensively assigned to B2p, B3p and
C3m the vegetation of the block is exceptional in having both a
high proportion of blanket mire and Calluna heath.

There are three other blocks with B2p and B3p both extensive.
Two of these (blocks 2 and 3) have a high proportion of Calluna
heath but combined with moderately extensive blanket mire (25%
and 17% block area respectively) while the other (block 14(1i))
has a high proportion of blanket mire with a moderately high
proportion of Calluna heath (15% block area) .



4.3 BIOCLIMATE ON THE SURVEY BLOCKS COMPARED WITH THE SSSI
SERIES IN THE NORTHERN PENNINES

Horsfield & Thompson (1991) identified four gaps in the range of
bioclimate in upland areas of the Pennines represented by the
SSSI series:

Gap 1.) Blv, Blp;
Gap 2.) B2p;
Gap 3.) B3p (and B3m);

Gap 4.) C3p, C3m.

Gaps 3.) and 4.) are the largest and least well-represented on
SSST.

The vegetation on areas of gap 1, represented by the Howgills and
Middleton Fell, has much Nardus grassland and no large areas of
Calluna-rich vegetation. The associated soils are poorly
represented on Pennine SSSI. However, the bioclimate classes are
well-represented by SSSI both on the Pennines and Lake District,
and the soils and vegetation in the Lakes as well.

All the survey blocks have a predominance, or at least a large
part of their ground classified into bioclimatic classes filling
gaps 2, 3 and 4. Roughly moving from west to east and north to
south the proportional representation of B2p,m -> B3p,m -> C3p,m
increases on the blocks (Map 3, Table 5). The high plateau
blocks tend to have a predominance of B2p and a little B2m, while
the low plateau blocks have B3p, and B3m to a lesser extent,
except for the southerly block 16 which has a predominance of C,
as C2p, C3p and C3m. Block 15 also has a substantial area
classified as C3p.

A1l the blocks are potentially important for filling these gaps
in biogeographical cover. Blocks 1, 7 and 14(i1) are the best
to fill the gap in B2p and B2m. All three belong to the
"western" group given by the first division of the TWINSPAN
analysis (section 4). Blocks 1 and 7 have the largest areas of
Calluna-Eriophorum blanket mire (M19) while block 14 (ii) has
extensive blanket mire but much of it is the degraded Eriophorum
mire (M20). The only similar site in the SSSI series in the
northern Pennines is Geltsdale & Glendue Fells.

Other blocks with extensive B2p also have much ground classified
as B3p and B3m. The best of these blocks (2, 3, 6, 14(ii))
belong to both the "western" and "eastern" groups of blocks given
by the TWINSPAN analysis, though mainly the "eastern" (section
5.). Choosing the best of these is difficult because they are
all of high conservation value. However, block 3 is a good all
round choice while block 6 is outstanding for blanket mire.

Blocks classified mainly as B3p (5, 8, 12, 15) also belong to



both the "western" and "eastern" groups of blocks. Blocks 12 and
15 are the most outstanding of these on other grounds (and are
"western" and "eastern" respectively).

Block 16 is the only block with a large extent of ground
classified as C3 (C3p, m) and therefore is the best choice to
represent these categories.

5. ANALYSIS: CLASSIFICATION OF THE SURVEY BLOCKS AND THEIR
SUITES OF PLANT COMMUNITIES

After field survey and site description the next stage 1in
‘conservation evaluation is the classification of
biological/environmental variation (Ratcliffe, 1986). An
analysis of the blocks and communities was made according to the
suites of plant communities and their proportional extent on the
survey blocks. Two methods of analysis of the suites of plant
communities on the blocks were applied.

Firstly, two-way indicator species analysis as implemented by the
computer programme TWINSPAN (Hill, 1979) was carried out. This
is a widely used method of polythetic divisive classification.
The method is based on progressive refinement of a single axis
ordination from reciprocal averaging or correspondence analysis
(Kent & Coker, 1992). TWINSPAN gives a classification of both
sites (or samples) and communities (or attributes) and one of its
most useful features is the computer-generated two-way table of
sites against communities which greatly facilitates
interpretation. Brown et al (1992a, b) used TWINSPAN in their
biogeographical classification of the Scottish uplands based on
suites of plant communities and proportional area across a range
of sites which gave a classification of both sites and of
communities.

Secondly, an agglomerative polythetic analysis was carried out
involving firstly, the calculation of matrices of Canberra
distances between both the blocks, based on their suites of plant
communities, and between the plant communities based on their
proportional abundance across the blocks. The resulting matrices
where then clustered by a range of methods. The one selected as
giving the most easily interpretable results was the farthest
neighbour method. The analyses and clustering was implemented
by the computer programme MVSP (Kovach, 1990) .

For both sets of analyses (TWINSPAN, and Canberra distance and
clustering) the area data for plant communities was first
converted to % (of site area) and then transformed to an octave
scale (approx. log2) giving 9 (8 positive since 8 and 9 are
combined) abundance classes as below:
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The classes are the same in the analyses but abundances are
represented by different numbers.

The results as expressed by two-way tables of communities against
blocks are given in Tables 6 and 7. The latter table also
includes dendrograms of the cluster analysis.

Two different analyses were run as a check on each other so the
resulting divisions could be compared and the significance of the
groups produced assessed. The resulting groupings of the blocks
and communities are essentially similar at the higher levels.
The first divisions of both TWINSPAN and cluster analysis give
two groups of blocks which differ in only one block on each side

(blocks 3 and 14 (ii)). The second division of TWINSPAN divides
off only one block from each of the two initial divisions (blocks
14 (ii) and 16). Similarly, the cluster analysis splits off

block 16 into its own group after the initial bisection.

Examination of the two-way tables suggests that further splits
are of little significance in terms of difference in suites of
plant communities. In conclusion, there are two main divisions
into equal sized groups of blocks, with block 16 occupying its
own sub-group and block 14(ii) lying somewhere between the two
groups or it could be regarded as occupying its own sub-group
like block 16.

The blocks show a trend (left to right on Table 6 and right to
left on Table 7) roughly west to east and from high plateau
blocks with comparatively extensive exposures of limestone and
extensive blanket mire (esp. M19) to low plateau blocks with
little or no limestone and extensive dwarf-shrub heath (esp. H9).
TWINSPAN gives preferential communities for the groups. These
can be easily identified on the two-way table. All communities
from CG9 to M4 inclusive and higher levels of M19, U4 and U6 are
preferential for the first group. The group of communities HI10
to W23 inclusive and higher levels of H9, M6, M25 and U20 are
preferential for the second group.
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The communities characteristic of the first or "western" group
of blocks (14(ii), 8, 12, 1, 6, 7) are divisible into the
following groups:

Base-rich communities associated with limestone

CG9, CG10, M37, U23, U4 (where extensive)

Western mire communities

M15, M17, M23

Communities making up, or associated with, blanket peat (esp.
undisturbed)

M2, M3, M4, M18, and M19 and U6 where extensive

In addition Ul only occurs on the disturbed ground of old lead
mine spoil heaps which are associated with limestone. H12 1is
more extensive on the higher ground of these blocks.

The communities associated with the second or "eastern" group are

all acidophilous except for W9 (on block 16 only). These
preferential communities divide into two main groups:

Acidophilous heaths, mires and bracken

Where extensive: H9, M6, M25, U20
Where present: M1l6, M21, M29

Relic woodland and low altitude scrub

W9, Wle, W17, W23

H9 and M6 are both extensive on the low altitude slopes on
mineral soils on the "eastern" group. M25 and U20 are similar
but are only moderately preferential. Other preferential
communities are associated with low altitudes either in wet or
moist hollows or rills within prevailing dry heath (Mlée, M21,
M29). These mires appear to be favoured by low altitude on the
survey blocks and in a wider context are also characteristic of
low altitude. The relic woodland is perhaps indicative of the
generally lower grazing levels on the "eastern" group.

In conclusion at least one block in each group would have to be
selected to represent the range of variation within the two main
groups of blocks.

Block 14 (ii) would be a poor representative of the "western"
group since it lacks many of the characteristic communities of
the group which is why it splits off on its own at the second
division. However, block 14(ii) is good for its unusually large
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extent of calcareous grasslands, CG9 and CG10. The remaining
five blocks are all good representatives, except block 1 lacks
CG10. The best choice to represent the "western" group is block
12, while 7 and 8 are also good, 7 having a larger extent of M19
than block 12.

The "eastern" group has less consistent preferentials e.g. either
M16 or M21 are present on all six blocks of the group, though
both are only present on three of the blocks. The best general
representatives are blocks 15 and 16. Block 2 is also good
though it lacks relic woodland. Block 16 forms its own group in
the second division but it is so similar to the others that it
can be considered a good representative.

The second divisions of TWINSPAN are not very significant when
the suites of preferentials are considered. The most important
positive preferentials for block 16 in the second division are
W7, W9, W1ll, W23, and M4 and U20 at higher levels. These are
relatively minor differences from the rest of the "eastern®
blocks. However, block 16 does differ climatologically from
other Dblocks giving good grounds for considering extra
representation from this block.

6. ASSESSMENTS OF CONSERVATION VALUE

6.1 APPLICATION OF PRIMARY CONSERVATION CRITERIA

Primary conservation criteria (Ratcliffe 1977, 1986) have been
applied to the plant community information to aid assessments of
the relative conservation value of the survey blocks. Three
criteria were applied: naturalness, diversity and rarity. The
intensity of land-use and management is also considered since it
relates to all the criteria but chiefly naturalness.

The values of naturalness, diversity and rarity have been given
a ranking on a 1-3 scale (low *, medium **, high ***) to
facilitate comparison. The ranks for intensity of land-use and
management are also on a 1-3 scale (high *, medium **, low **¥*)
(Table 9).

Naturalness

Naturalness is really a measure of the degree of disturbance,
which on moorland is mainly due to burning, grazing and to lesser
extent other factors such as draining and bracken spraying. The
blocks can be given a rating according to the proportion of the
vegetation made up of more or less disturbed plant communities
and the rating devised is intended to reflect the degree of
intensity of land-use.

All the communities developed on the survey blocks are affected
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by man to some extent resulting in increase, decrease or loss of

species from the flora. However, the species composition
consists of native species with natural processes operating on
the communities which are referred to as semi-natural. At the

more natural (or near-natural) end of the scale in category 1
ranking are placed woodland and scrub communities, relatively
undisturbed blanket mire communities that commonly have much
Sphagna, Sphagnum-rich bog-pool and valley-mire, and spring
communities. 1In the intermediate category 2 ranking are placed
dwarf-shrub heaths and bracken communities that are derived from
woodland ground flora, disturbed Sphagnum-poor blanket mire that
is derived from the Sphagnum-rich forms of category 1 by
intensive burning and grazing, and graminoid-rich wet heath and
mire derived from woodland or scrub. Category 3 ranking is
applied to grasslands that are ultimately derived from woodland
or scrub, often from an intermediate stage of dwarf-shrub heath
(Table 8).

The 1-3 scale of rankings of naturalness are arbitrary to the
extent that some grasslands may be derived directly from woodland
and scrub and not via an intermediate stage of dwarf-shrub heath
but they do sustain a higher intensity of land-use than most
category 2 types. This applies especially to mesotrophic or
calcareous grasslands (U4, CG9, CG10) which are probably derived
from woodland or scrub originally lacking an ericaceous ground
flora. However, the more extensive acidophilous grasslands (U5,
U6) are probably chiefly derived from prolonged grazing of dwarf-
shrub heath, wet heath and blanket mire (see Fig. 1 for probable
grazing derivatives of upland woods and Fig. 2 for burning,
grazing and draining derivatives of blanket mire and wet heath
in the Pennines that help interpret the rankings).

The overall naturalness score 1s derived as follows:

Overall naturalness score = area category 1 communities+

area category 2 communities/2

0P o

Overall naturalness thus ranges from 0 (all category 3) to 100
(all category 1), while if all the communities were category 2
the score would be 50. The score is largely dependent on the
balance between the proportion of Calluna-Eriophorum blanket mire
(M19) which accounts for the bulk of category 1 communities in
area, and dwarf-shrub heath which makes up most of category 2
communities in area.

The results are given in Tables 9, 10, 11, 12 & 13 and discussed
in the block accounts and section 7.

Diversity
Plant community diversity has two aspects, the number of

communities/sub-communities represented and the proportional
distribution or evenness of the distribution of areas of the
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community types. The former are straightforward measures while
an index of diversity gives a combined measure of richness of
types and proportional abundance, so that blocks of different
sizes can be compared. The Shannon diversity index is commonly
used (MacGurran, 1989) and was used by Thompson & Brown (1992)
to compare the diversity of plant communities on montane areas
in Scotland. Survey blocks that have large tracts of a few
communities will have lower indices of diversity than blocks with
a more even partition of the ground between communities even
though the total number of communities may be the same.

Table 9 gives the number of communities and sub-communities and
values of the Shannon index for the survey blocks.

Six blocks have high diversity (ranked ***) and of these four
have a high diversity of bioclimatic groups (blocks 5, 7, 12, 14
(i1)) . The six high diversity blocks include all four with
moderately extensive limestone outcrops and associated grasslands
(blocks 7, 8, 12 14(ii)) which gives both more communities and
a greater evenness in community proportions. The high Shannon
diversity for the other two blocks (5 and 14(i)) 1is also
attributable to a high evenness of the areas of communities.

Sites with low diversity have wholly acidic rocks, or small
outcrops with no marked effect on the vegetation, and have a
narrower range of bioclimatic types, or both. The block with the
lowest diversity is block 6, which is due to the predominance of

one kind of blanket mire (Calluna-Eriophorum, M19). Similarly
block 16 also has low diversity index because of the predominance
of one kind of heath (Calluna-Deschampsia, H9), despite a

relatively varied bioclimate and moderately high number of
communities.

The results are discussed further in the block accounts.

Rarity

Rarity has been interpreted broadly to include not just those
communities given as nationally rare (CG9, CGl0, M10) in the
Guidelines for selection of biological SSSI (Nature Conservancy
Council, 1989), but also those which are local in the uplands as
a whole in England and regionally in the northern Pennines. Also
included, to save erecting another group, are relic communities
of woodland and scrub all of which are regionally local in the
northern Pennines (Table 14).

The rare communities of the SSSI guidelines are all calcicolous
communities. Due to the extensive outcrops of Carboniferous
]limestone in the northern Pennines there is a concentration and
large extent of calcicolous grasslands (CG9, CG1l0) of national
and international importance and a lesser extent, but also
important, representation of calcicolous mires. They are all
well-represented on the current SSSI series (Horsfield &
Thompson, 1991).
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There are two communities local in the uplands of England as a
whole (Juniperus-Oxalis woodland, W19 and Cystopteris-Asplenium
community, U23). All the larger stands of W19 in the northern
Pennines are within SSSI. U23 is restricted to limestone rock
outcrops and well-represented within SSSIT.

The other communities are local in the northern Pennines but more
frequent in other parts of the English (and Welsh) uplands. They
include a western group of communities (Calluna-Vaccinium-
Sphagnum heath H21, Scirpus-Erica wet heath MI15, Scirpus-
Eriophorum blanket mire M17, Hypericum-Potamogeton soakway M29,
Ranunculus-Montia spring M35, Quercus-Betula-Oxalis woodland W11,
Ouercus-Betula-Dicranum woodland W1l7) that are more abundant in
western Scotland, the Lake District, North Wales and South-West
England. Erica-Sphagnum raised and blanket mire (M18) is more
abundant at moderate to low altitudes further north around the
Roman Wall and in southern Scotland. Narthecium-Sphagnum valley-
mire (M21) 1is a southern (chiefly western) community well-
developed in the uplands of SW England and in Wales to a lesser
extent.

The woodland communities are all very local in the northern
Pennines though they are more frequent in other parts of the
uplands (esp. W1l and W17 in the Lake District and North Wales) .

Although the primary aim of the North Pennines Project is to
characterise the best areas of open moorland of heath, bog and
grassland, giving weight to relic scrub and woodland communities
is Jjustified because of the possibility they offer for
recolonisation of parts of the open moorland with consequent
increase in diversity of flora and fauna.

The results for the blocks are given in Tables 9 & 15 and
discussed in the block accounts and section 7.

Management and land-use intensity

Information on land-use and management practices was gathered in
the field and details of the methods and results are given in the
descriptive reports. The information gives details of vegetation
condition, especially of Calluna, which was used as a general
index of condition. The information enables generalisations to
be made about the condition and make up of the vegetation in
relation to land-use and management.

The land-use and management information from the descriptive
reports has been summarised for both sites and blocks for ease
of comparison (Tables 16). Most of the information has been
transferred directly from the descriptive reports.

On the majority of sites land-use is for both sheep and red
grouse. Where sheep is recorded as the main land-use a score of
three is given for sheep, and a score of one for grouse, as the
secondary land-use. Where neither is recorded as the main land-
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use both are given a score of two. The scores respectively for
sheep grazing and grouse rearing for each site are summed to give
a total for the block. The two scores are then summed and a
sheep:grouse land-use ratio as a fraction of one calculated
(score/total score). The higher the figure for grouse rearing
the higher is the likelihood that the intensity of land-use on
the block as a whole will be lower.

Similarly, scores were assigned to the grazing density estimates
for the sites (L: low, M: medium or H: high, respectively given
scores of 1, 2 or 3).

Heather condition was recorded in the field in four categories
of lightly grazed, topiary or suppressed, drumstick and dead.
Each category was assigned to one of four abundances: none,
local (>0-25%), medium (26-75%) and widespread (76-100%). These
abundances have been simplified to fit a three point scale of
heather condition of generally in good condition (G), locally
suppressed (L) and widely suppressed (S). The categories were
given scores of 1-3 (G: 1, L: 2, S: 3).

Note that the grazing density estimates are not entirely
independent of heather condition since the judgement as to
grazing density is at least partially dependent on observations
on the condition of the vegetation, especially Calluna. The
other main factor taken into account is the proportion of
grassland to heather-rich communities estimated in the field.
The estimate of sheep grazing density may also be influenced by
the numbers of sheep observed on the ground. Altogether the
estimate is crude and largely comparative.

Table 17 gives totals for grazing density estimates and heather
condition scores on 71 sites. This shows that only on a minority
of the sites was grazing density recorded as low (28%) and
heather condition as generally good (37%).

Fig. 3 shows plots of the ratios of (Calluna heathland
area:grassland area and Calluna-poor:Calluna-rich vegetation
against five categories of land-use ranging from wholly sheep to
wholly red grouse. Fig. 3 demonstrates that a generalisation may
be drawn between the use of land primarily for sheep and a high
proportion of grassland or Calluna-poor vegetation. This may be
taken as implying that grouse management 1is broadly good for
heather but this does not mean that it is good for the vegetation
and conservation generally. For example there is a tendency on
grouse moor for blanket mire to be degraded to Eriophorum blanket
mire (M20), just as on sheep ground, albeit a Calluna-rich form.

The scores for the sites for both grazing density and and heather
condition were summed to give a block score. A block index was
calculated for each by dividing the total scores by the number
of sites on the block. Low scores for grazing density are an
indication of low grazing pressure across the block while low
scores for Calluna condition indicate that Calluna is in good
condition across the block as a whole.
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In Table 9 sheep:grouse ratios are assigned a rank on a 3-point
scale depending on the proportion of land-use for grouse (high
grouse: ***, medium grouse: **, low grouse: *).

The grazing index and heather condition scores are not assigned
ranks individually but an overall rank is assigned based on the
sheep:grouse ratio, grazing index and heather condition. This
overall index of intensity of land-use and management is on a 3-
point scale of low: ***, medium: ** and high: *.

Table 18 gives a summary of the overall rankings for of
assessment criteria for Dblocks divided into the two first
division TWINSPAN groups.

6.2 ASSESSMENTS OF THE CONSERVATION VALUE OF THE SUITES OF
PLANT COMMUNITIES ON THE BLOCKS IN A WIDER CONTEXT

6.2.1 BIOGEOGRAPHICAL RELATIONSHIPS OF THE PLANT COMMUNITIES

Table 19 gives the geographical distribution of commonly
occurring NVC communities in the British uplands and indicates
those communities that were found on the North Pennines Project
survey blocks. Table 19 enables the plant communities of the
North Pennines survey blocks to Dbe placed 1in a GB
phytogeographical context so that their importance can be
assessed.

There is a good spread of communities from different geographical
groups. The only main group from which communities are entirely
absent are the Northern: Highlands group which is only barely
represented on the very highest hills south of the Scottish
Highlands. There is a good representation of Widespread:
Generally distributed and of Northern: Widespread communities.
There is, as might be expected, a good representation within the
broad grouping of Mainly eastern communities found chiefly in the
less oceanic (hemioceanic) areas. Surprisingly, since all the
North Pennines Project survey area lies within the hemioceanic
zone there is also a good representation of Mainly western
communities which are chiefly found in hyperoceanic and euoceanic
areas, or at least are more extensive there. These western
communities have stands only of small extent and are generally
of infrequent occurrence on the survey blocks.

Of the nine extensive communities which make up more than 1% of
total block area and are present on every block (Table 3), six
(NVC types H12, U4, U5, U6, U20, M6), belong to the Widespread:
generally distributed group, one (NVC type M19) to the Northern:
widespread group and two (NVC types H9, M20) to the Mainly
eastern: northern group.

Other communities are much less extensive and only infrequently
exceed more than 1% of the total area of any one block. Eleven
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of these communities may be described as frequent, occurring on
at least half of the blocks (Table 3). Most of these communities
are Widespread: generally distributed (NVC types H18, M2, M3,
M10, CG10, MG1l0), while three are Mainly western: widespread
communities (NVC types H21, M23, M25) and one each are Northern:
widespread (NVC type M18) and Eastern: widespread (NVC type U2).

Communities which occur on five or fewer of the blocks belong to
a wide range of the geographical groups. Widespread: generally
distributed (NVC types M4, W7, W9, W23) ; Northern: northern
England (NVC type CG9); Northern : widespread (NVC types M32,
M37); Mainly western (all sub-groups) (NVC types H10, M15, M17,
M21, M29, M35, Wll, W17) and Mainly eastern (all sub-groups) (NVC
types Ml6, Ul, W16, WI19). Of these the most frequent, each
occurring on five of the blocks, are M4, Ml6, M21, Ul, W7 and
W17.

6.2.2 PHYTOGEOGRAPHICAL IMPORTANCE OF THE SURVEY BLOCKS FOR
PLANT COMMUNITIES

Appendix 4 gives a brief description of the conservation
importance of different wupland regions for their plant
communities. The survey blocks have elements common to the
southern Pennines, northern Pennines and Cheviots, and North York
Moors. There are no new elements and biogeographically the
survey areas bridge the gap between the higher altitude and more
calcareous northern and western Pennines, northern and wholly
acidic Cheviots, and the more easterly, almost wholly acidic and
lower altitude North York Moors and southern Pennines.

There are extensive eastern dwarf-shrub heath and blanket mire
communities (NVC types Calluna-Deschampsia H9, Eriophorum
vaginatum M20) characteristic of the more southerly and easterly
parts of northern England combined with other mainly eastern wet
heath and grassland communities (M16, Ul, U2) which are
comparatively extensive on the survey blocks. The dwarf-shrub
heath descends to relatively low altitudes where it is
transitional to lowland heath and where the associations of wet
heath (M16) and valley-mire (NVC  type M21) are more
characteristic of lowland heathland.

There is an extensive development of northern Calluna-Eriophorum
blanket mire (M19) on the survey blocks. This reaches its
southern limit in England in the southern Pennines. In the
geographical area of the survey blocks it is the extensive and
the predominant blanket mire. Further south in the Pennines,
south of a line Grassington-Pateley Bridge which includes block
16, Calluna-Eriophorum mire is very local and the predominant and
extensive blanket mire community is Eriophorum mire (M20).

Also, the widely distributed Calluna-Vaccinium heath (H12) is
moderately extensive replacing Calluna-Deschampsia heath (H9)
locally at high altitude and on steep slopes.
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These parts of the Pennines also have extensive Juncus/Carex-
Sphagnum flush mires (NVC type M6) .

There is a small component of calcicolous grasslands developed
on Carboniferous limestone, mainly the widely distributed
Festuca-Agrostis-Thymus grassland (NVC type CG10) and also
Sesleria-Calium grassland (NVC type CG9), which is restricted to
northern England. There is also a small development of
basiphilous mires and springs (NVC types M10, M37).

There are outliers of western communities characteristic of more
oceanic areas but here developed locally under a hemioceanic
climate (inc. NVC types H10, H21, M23, M25).

There is a small representation of southern, chiefly south-
westerly mire communities at their north-easterly edges of their
range (M21, M29, M35). The most important of these 1is
Narthecium-Sphagnum valley-mire (M21). M29 and M35 are
represented by stands lacking many of the community constants of
the NVC diagnostic tables and may represent undescribed eastern
variants of these communities.

There are important stands of relic woodland and scrub on the
survey blocks which tends to be more local in eastern England
than in the west.

6.2.3 GENERAL IMPORTANCE OF THE VEGETATION OF THE SURVEY BLOCKS
IN COMPARISON WITH OTHER UPLAND REGIONS

Tables 20 and 21 give summaries of the occurrence and extent of
plant communities in 13 upland geographical regions of GB. The
area measurements are based on data from 292 wupland sites
including both SSSI and non-statutory sites with additional
occurrences derived from NVC maps and additional survey work by
uplands staff. The figures are intended to give an assessment
of the importance of regions for their extent and representation
of upland plant communities and not to detail exactly their
representation on SSSI. The figures for Wales include a large
proportion of non-statutory sites and are probably double that
on SSSI. Figures for the North York Moors are similarly inflated
while SW England and the southern Pennines are under-represented
by around 50% compared with SSST. Under-representation is due
to the large increase in the size of SSSI in some regions since
vegetation survey was carried out. This has resulted in heaths
and blanket mire being under-represented by the available figures
for SW England and southern Pennines. There have also been large
additions of ground to north Pennine SSSI resulting in increases
in some vegetation types, especially blanket mire, and heath to
a lesser extent. Scottish figures are probably around 10-15%
higher than SSSI alone (except Orkney and Shetland where only
88SI are included).

As expected, the representation of communities and % totals on
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the survey blocks are similar to those of north-east England and
the southern Pennines. All the communities represented on the
North York Moors are also represented on the survey blocks.

Calluna-Deschampsia heath (H9) is the predominant heath in the
southern Pennines and on the North York Moors but has only a
"presence" recorded from the NE England suite of sites. Like the
southern Pennines, H9 is the predominant heath on the survey
blocks though there is a much larger contribution from the more
upland Calluna-Vaccinium heath (H12) (Table 3) than in the
southern Pennines. Vaccinium-Deschampsia heath (H18) 1is less
extensive on the surveyed blocks than either in the southern
Pennines or in NE England. There are none of the montane heaths
of NE England (Calluna-Cladonia H13, Vaccinium-Deschampsia H18
p.p., Vaccinium-Cladonia H19, Vaccinium-Rubus H22) on the survey
blocks, or montane grassland and Racomitrium heath. There is
only a tiny representation on the survey blocks of Calluna-Erica
heath (H10) which is probably much better represented in northern
England in the Lake District. Calluna-Vaccinium-Sphagnum heath
(H21) is present as small stands on both the survey blocks and
NE England suite where it is known from Kielder Head and Pen-y-
Ghent but is more extensive in western regions including NW
England. The stands on the survey  blocks are of
phytogeographical interest as outliers.

The total area of dwarf-shrub heath (H9, H10, H12) mapped on the
12 survey blocks was 38856 ha (Table 3), about 30% of total block
area. The figures for the NE England suite, which does not
include all SSSI, is only 6963 ha making up 12% of the regional
total of vegetation. Almost all of the dwarf-shrub heath is
Calluna-Vaccinium (H12) developed chiefly on the more northerly
and westerly SSSI (mainly Cheviot group, Geltsdale & Glendue
Fells, and Upper Teesdale). By contrast Calluna heath (chiefly
Calluna-Deschampsia H9) is well-represented in the southern
Pennines with at least 5065 ha, 23% of the vegetation total, with
more probably scheduled on the greatly enlarged Dark Peak SSST.
There is little Calluna heath on upland SSSI south of the Cross
Fell-Upper Teesdale block and the survey blocks have the
potential to fill this large gap in geographic cover between the
far northern and southern Pennines.

Sphagnum cuspidatum/recurvum (M2) and Eriophorum angustifolium
(M3) bog pools are present on the survey blocks. These are
widely distributed including the southern Pennines and NE
England. On the survey blocks they are chiefly developed on
blocks with extensive Calluna-Eriophorum blanket mire (M19).
Carex rostrata-Sphagnum mire (M4) 1is of small extent on the
survey blocks, as on the NE England suite, but it is not known
from the southern Pennines.

Carex echinata-Sphagnum mire (mainly Juncus effusus-rich forms)
(M6) is one of the most extensive communities on the survey
blocks at 5.43% (6832.0 ha) of total block area (range 0.6-
13.3%). This is much higher than its representation on the NE
England suite (1.03%: 593.4 ha) though representation is higher
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in NW England (2.3%: 1183.3 ha). On the survey blocks M6 tends
to be developed in association with Calluna heaths on low plateau
or gentle slopes. Although this is a common and widespread
community in GB, it appears to be under-represented on the
current NE England suite.

Base-rich Carex-Pinguicula mires (M10) are only local on the
survey blocks (block 14(ii) has the largest area). They are
proportionately more extensive on the NE England suite. Other,
rarer, base-rich flushes found in NE England were not represented
on the survey blocks.

Scirpus-Erica wet heath (M15) which is very local on the survey
blocks is much better represented outwith the survey blocks in
NW England and elsewhere in the west, as 1is Scirpus-Eriophorum
mire (M17). By contrast, Erica-Sphagnum compactum wet heath
(M16), which replaces M15 in the east, is much more extensive on
the survey blocks though still only of relatively minor extent.
M16 is only extensive on the North York Moors and the southern
Pennines in England, and only recorded as "present" on the NE
England suite. Representation on SSSI is poor though there are
some moderately extensive stands on Fylingdales and Leek Moors.
M16 occupies damp hollows within Calluna heath, especially within
Calluna-Deschampsia heath (H9) on gentle slopes and has a patchy
development on the Calluna heath-rich survey blocks, most
extensively on blocks 15, 2 and 16. Representation of M1l6 on
survey blocks as SSSI is recommended.

There are generally small to medium-sized stands of Erica-
Sphagnum blanket mire (M18) on the survey blocks and it is not
extensive on the NE England suite either, but rather is widely
developed below the usual limit of upland around the Roman Wall,
Solway and in the Southern Uplands of Scotland. The largest
stands are on block 8, where they have been damaged by burning
and draining. M18 appears to reach its southern limit in England
within the area of the survey blocks.

By far the most extensive blanket mire communities on the survey
blocks are Calluna-Eriophorum (M19) (26330.9 ha, 20.9% of total
area) and Eriophorum (M20) (18554.4 ha, 14.7% of total area) .
The area of M19 on the survey blocks 1s greater than that
currently known from the NE England suite (20224 ha: 35.2% of
total area), though this figure may be expected to increase with
the addition of areas included within extensions to Moor House
& Cross Fell and Upper Teesdale SSSI. At 35%, representation is
high, mostly 1lying in the Cheviots and Geltsdale to Upper
Teesdale area, leaving a gap in geographic cover in more southern
parts of the northern Pennines and on the climatically less harsh
easterly plateau. NE England is one of the most important areas
in GB for M19 and further representation on the milder and more
eastern and southerly slopes ought to be sought for. The largest
areas (>3000 ha) on the survey blocks are on blocks 1, 7, 6 and
12. The most southerly moderately extensive tracts are on block
14 (1)&(11) with 2563 ha.
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M20, which is a heavily managed and degraded development of M19,
is less well-represented than M19 on the NE England suite.
However, it is well-represented in the southern Pennines where
it is the predominant type of blanket mire. Further
representation may be sought of the Calluna-rich form (M20Db)
which is extensive on blocks 14 (i)&(ii) and 16. This community
may be regarded as the typical grouse-moor bog community of the
more easterly and southerly moors of the survey area.

The two extensive blanket mire communities (Calluna-Eriophorum,
M19 and Eriophorum, M20) are also the two most extensive in NE
England, NW England and Wales. On the survey blocks the balance
is more in favour of M20 with M20 at 41.3% of total M19+M20.
However, this does not approach the overwhelming predominance of
M20 of the southern Pennines.

Narthecium-Sphagnum valley mire (M21) is present locally on the
survey blocks but is otherwise very local in NE England and is
not definitely known from upland SSSI in northern England except
for Fylingdales (and Fen Bog) on the North Yorks Moors. M21
probably reaches its northern limit in the northern Pennines.

Similarly, the mainly western Juncus-Galium rush-pasture (M23)
is very local, chiefly on the more westerly of the survey blocks,
as it is in NE England as a whole.

Molinia-Potentilla mire (M25) is only locally extensive on the
survey blocks, though widely developed, and only occupies 0.4%
overall. M25 is more extensive in other English regions, even
on the NE England suite as a whole, which is mainly due to its
large extent on sites in the Cheviots.

Philonotis-Saxifraga springs (M32) are local and infrequent on
both the survey blocks and on the NE England suite.

Acidic grassland communities on the survey blocks are the same
as those on the NE England suite. These grasslands are
widespread occurring in all of the upland regions of southern
Britain, though some become local in SW England. There 1s more
Festuca-Agrostis-Rumex grassland (Ul) recorded from the survey
blocks (on mine tips) than is known from the NE England suite
(where the community is only recorded as "present") though the
proportion of Deschampsia flexuosa grassland (U2) 1s similar to
NE England, while there is more on the southern Pennines suite.
The three most extensive acidic-mesotrophic grasslands (Festuca-
Agrostis-Galium, U4; Nardus-Galium, U5 and Juncus-Festuca, Uo6)
differ in their proportions between the survey blocks and the NE
England suite. There is much less U4 on the survey blocks than
on the NE England suite due to its large extent on limestone on
various SSSI (e.g. Malham-Arncliffe and Ingleborough). There is
proportionately slightly less U5 on the survey blocks than on the
NE England suite, though it is similar to the southern Pennines.
U6 is much more extensive on the survey blocks compared with NE
England (11.99% v. 7.77% of total area). There are only small
areas of U6 in the southern Pennines and it is barely represented
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on the North Yorks Moors, though it is extensive in Wales and NW
England.

Tall-herb communities (Luzula-Vaccinium, Ul6 and Luzula-Geum,
U1l7), which are very local in NE England, were not recorded on
the survey blocks.

Bracken community (U20) is proportionately more extensive on the
survey blocks (4.0% of total area) than on the NE England suite
(1.7%), a reflection probably of the harsher climate and
extensive limestone with unsuitable soils on many of the SSST.

Calcareous grasslands (Sesleria-Galium, CG9 and Festuca-Agrostis-
Thymus, CGl0) are extensive and well-represented on the NE
England suite due to many SSSI with extensive limestone and this
region is the most important area in GB for southerly forms of
upland calcareous grassland. By comparison, these grasslands are
much less extensive on the mainly acidic survey blocks but are
relatively extensive when compared with wholly acidic upland
regions.

6.3 BRIEF DESCRIPTIONS OF THE PHYSICAL FEATURES AND VEGETATION
OF THE SURVEY BLOCKS WITH COMPARISONS BETWEEN THE BLOCKS
BASED ON THE APPLICATION OF CONSERVATION CRITERIA

The blocks are convenient geographical and topographical
divisions of the ground for the purposes of field survey and
analysis. They were intended to be roughly comparable with large
SSSI. The analysis of the results presented here is only
intended as a guide to the relative conservation value of the
survey blocks based on their suites of plant communities.

Contiguous blocks could be combined and the analyses re-run. For
example blocks 7 and 8, separated only partially by
Arkengarthdale, could be combined to give both a combined high
plateau and low plateau block similar to, though larger than,
block 12.

Note that the block 14 of the descriptive reports has been
designated as block 14 (i), effectively the eastern half of block
14 as it was originally proposed for survey. Block 14 (ii),
which was surveyed as Gt Whernside Block by the Upland Survey
Project in 1984, forms the remaining western half of block 14.
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Block accounts

Block 1: Whitfield Moor-Stangend Currick

The topography of block 1 consists chiefly of high plateau rising
to a little over 600m with much hill-slope running down to minor
valleys. Like all the blocks located centrally on the Pennines
the bioclimate is classed mainly as B2p with smaller areas of the
more severe Alp and Blp classes (Soil Survey, 1980, Map 3, Table
5). The rocks are almost wholly acidic, chiefly sandstones and
grits, with only small limestone outcrops (Table 5) which have
only a small effect on the vegetation.

There are large tracts of blanket peat with Calluna-Eriophorum
blanket mire (M19) predominant on the block to the north on
Whitfield Moor and Snope Common and in the east from Acton Moor
southwards to Burnhope Seat. These areas are fringed by Calluna
heath usually in mosaics with acidic grasslands. Most of the
western part of the block overlooking Tynedale has acidic
grassland and Eriophorum blanket mire (M20).

The vegetation of the block has a high cover of blanket mire
(54.6%), combined with low Calluna heath cover (8.2%) and high
grassland cover (31.3%) (Tables 4, 5). A large proportion of the
blanket mire is Calluna-Eriophorum (M19: 79.6%) and this block
has the highest extent of M19 at 5330.4 ha. There are only three
other blocks with a similarly large extent of MI19 (block 7:
5232.6 ha, block 6: 4784.7 ha and block 12: 3523.2 ha), all with

similarly large proportions of M19 (Tables 4, 5). Most other
blocks have around 1000-1500 ha of M19, except for blocks 15 and
16 which have low or very low areas. Blocks 2 and 8 have a

similarly high proportion of their blanket bog classified as M19
(87.3 and 70.8% respectively) though both have a low cover of
blanket bog compared with the above four blocks (Tables 4, 5).

There is the third lowest extent of dwarf-shrub heath on the
survey blocks (1008.6 ha). Most of the heath is Calluna-
Deschampsia heath (H9: 84.3% of total heath) with the rest mainly
Calluna-Vaccinium (H12) except for tiny areas of Calluna-Erica
(H10) and Calluna-Vaccinium-Sphagnum heath (H21).

There is a high score for overall naturalness (56.20), due
largely to the high proportion of M19. Blocks 2, 6, 7 and 12 are
similar. The score for category 1 communities (the most natural
and largely M19) is 43.68 which is the second highest score after
block 6 (54.88) and similar to block 7 (Tables 9, 13).

The number of sub-communities and communities recorded was high
(respectively 37 and 24) and the Shannon diversity index 1is
moderately high (1.67) (Table 9).

The number of rare or relict communities recorded was also high

(7) though they are only moderately extensive (25.5 ha) (Table
9) . The most extensive are western blanket mire (M17) and Erica-
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Sphagnum mire (M18), both communities which are local in the
Pennines but more extensive in other parts of the uplands and
northern Britain. There is also a comparatively extensive stand
of juniper scrub (W19). Calcareous grasslands and base-rich
mires are not represented.

The emphasis of land-use is for sheep grazing and compared with
other blocks grazing intensity is relatively high with five out
of six sites recorded as having moderate and the other high
grazing levels (Table 16). Both the overall grazing score and
heather condition scores are >2.0 indicating intensive use
generally, though heather condition is variable (Table 9, 16).

As a whole, this large block is important for the large extent
and naturalness of the blanket mires. Part of this block
combining the best of the blanket mire with dwarf-shrub heath and
juniper scrub could be considered for scheduling as SSSI.
Importantly, the vegetation would benefit from reductions in
grazing levels on most of the sites, especially on the mineral
soils.

Block 2: Hexhamshire Common-Blanchland Moor-Nookton Fell

The topography of block 2 consists chiefly of low plateau and the
ground rises mostly to around 450m with only a small area rising
to a maximum of 590m. The bioclimate is classified about equally
as B2p and B3p with smaller areas of milder type (Table 5). This
is similar to other mainly low plateau blocks (2 and 6), and also
the high plateau/low plateau blocks 3 and 14 (i) where there is
much ground around the upper limit of low plateau.

The rocks are almost wholly acidic sandstones and grits (Table
5).

Calluna heath is the predominant vegetation on the block except
on the high-altitude plateau in the south between Tedham Moss and
Nookton Edge where there is a tract of Calluna-Eriophorum blanket
mire (M19). The vegetation of the detached Blanchland Moor is
almost wholly Calluna heath.

The vegetation has a high cover of heath (48.6%) with moderately
low cover of blanket mire (25.7%) and low cover of grassland
(10.6%) (Table 4). Blocks 3, 5, 8, 15 and 16 have a similar high
cover of heath with low cover of blanket mire, while blocks 15
and 16 have a very low cover of blanket mire, though of these
only 15 and 16 have similarly low grassland cover, 15 much lower.
These two southern blocks are therefore the most generally
similar to block 2.

Dwarf-shrub heath consists overwhelmingly of Calluna-Deschampsia
heath (H9: 93.1% of total heath) with Calluna-Vaccinium only
subsidiary (6.5% of total heath), though like the adjacent block
3, and to a lesser extent block 1, there 1is an wunusual
representation of Calluna-Erica heath (H10: 0.4%).
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Blanket mire is chiefly Calluna-Eriophorum (M19: 87.3% total
blanket mire) with only a tiny proportion of Calluna-poor
Eriophorum mire (M20a: 3.1%), and the rest is Calluna-rich
Eriophorum (M20b). Since the area and proportion of blanket mire
is fairly low the extent of M19 is comparatively low at 1182.5
ha, though the context of the blanket mire within heath at a
relatively low altitude is unusual.

The overall naturalness score (55.92) 1is high due to a
combination of a high proportion of heath, low grassland cover,
and a moderately high proportion of M19 (22.5%) of category 1
ranking, giving a high also a moderately high category 1 ranking
(22.46) (Table 9).

Block 2 has low diversity. There is both a low number of sub-
communities and communities and the Shannon diversity index is
low (Table 9). The latter is low not just to the small number
of communities but also to the dominance of just two communities
(H9, M19).

Narthecium-Sphagnum valley-mire (M21) is the only rare community
represented (similar to block 14(i)), and relic scrub and
woodland is absent.

Despite the predominance of Calluna-rich vegetation (Table 4) the
balance of land-use is in favour of sheep over grouse on two of
the five sites and equal on the others. Heather condition is
generally only locally suppressed with one site in generally good
condition, while grazing intensity is noted as medium on most and
high on one. This suggest a medium overall score for intensity
of land use.

This is an unusual block in that it is generally similar to the
high heath cover blocks 15 and 16 at the southern end of the
series but differs from them in that the blanket mire, which is
moderately extensive, is mainly M19, rather than M20. Part of
the area could be considered for SSSI combining the best of the
blanket mire in an unusual context among Calluna heath. Grazing
levels over much of the block are too high for the good of the
heather and the vegetation would benefit from reductions.

Block 3: Middlehope Moor-Stanhope Common-Wolsingham Park Moor

The topography of block 3 is similar to that of block 2 but rises
higher, to around 600m and consists of both high and low plateau.
The bioclimate is similar to block 2 (mainly B2p and B3p) and the
rocks are chiefly sandstones and grits with only small outcrops
of limestone (Table 5).

To the north and east the vegetation is largely Calluna heath in
fairly good condition. Areas of Calluna-Eriophorum blanket mire
(M19) are scattered and mostly of relatively small extent,
interspersed with areas of Eriophorum mire (M20). Some of the
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largest and least disturbed areas of blanket mire lie along the
high watershed between Middlehope Moor and Nookton Fell. Parts
of the blanket mire here were found by the National Peatlands
Resource Inventory survey team to be outstanding. They found a
most unusual development of hummock-hollow microtopography
without pools as might be expected in an eastern, relatively low

rainfall area. The bog expanse appears to be relatively
undisturbed by burning and there is a high cover of Sphagnum
mosses. Areas should be considered for scheduling as SSSI

(further details may be obtained from Richard Lindsay, SNH).

The vegetation has a high cover of Calluna heath (48.8%), a low
cover of blanket mire (17.4%) and a moderately high cover of
grassland (27.7%). These proportions are similar to block 2
except that there is higher grassland and lower blanket mire.
The only other blocks to combine high cover of heath and high
cover of grassland with a low cover blanket mire are 5 and 8.
Blocks 12, 15 and 16 also have high Calluna heath cover though
in the case of block 12 this is combined with high cover of
blanket mire (and high grassland cover), while blocks 15 and 16
have both low grassland and low blanket mire cover (Table 4).

When both Calluna-rich heath and mire is summed, block 3 has the
second largest area of Calluna-rich vegetation at 8598.2 ha
compared with the nearest rivals of block 16 (8767.9 ha), block
12 (7384.7 ha) and block 15 (7235.7 ha) (Table 4).

Block 3 with 7000.8 ha of dwarf-shrub heath is only a little
short of the 7131.4 ha on block 16 (and the latter is divided
between three topographic units), while the only other block to
exceed 6000 ha is block 15 with 6424.0 ha (Table 4). Like block
2, Calluna-Deschampsia heath (H9) is the overwhelmingly dominant
heath with 98.7% of total heath, Calluna-Vaccinium (H12) 1is
subsidiary with 1.1% and Calluna-Erica (H10) minor with only
0.2%. Block 3 has the second largest area of H9 on the survey
blocks.

Although most of the blanket mire is Calluna-rich (M19+M20b) with
1597.4 ha or 63.9% of the total blanket mire there 1is a
substantial component of Calluna-poor bog (M20a) at 903.8 ha or
36.1% of total blanket mire. There is an unusual weighting at
either end of the M19:M20b:M20a ratio, similar to block 7. Not
only is there a relatively large proportion of poor bog (M20a)
but the proportion of M19 is unusually low for a northern block.
The extent of Calluna-Eriophorum mire (M19) at 1352 ha, however,
is typical of the Calluna-heath rich northern blocks with low
cover of blanket mire (Table 4).

The extent of grassland (almost all acidic Nardus-Galium U5 and
Juncus-Festuca U6) is high at 3973.9 ha, 27.7% of the Dblock
total. There are four other blocks with nearly equal or slightly
larger extent (block 14(ii): 4185.0 ha, block 1: 3832.7 ha, block
7: 3775.2 and block 5: 3179.0 ha).

Due to the high proportion of grassland and relatively low

27



proportion of M19 the overall naturalness rating (40.86) and
score for category 1 is low (9.46), similar to 5 and 8 of the
northern blocks (block 12 northwards), there being only three out
of eight with such low scores (Table 9).

The number of sub-communities and communities is only moderately
high and the Shannon diversity index is low, the same as block
2 (Table 9).

The number of rare or relict communities is only moderately high
with low area. These include a tiny representation of calcareous
grassland (CG10) and woodland fragments (W7, W17) (Table 9).

Land-use is about equally matched between sheep and grouse though
there is much variation from place to place. The large extent
of grassland suggests that the importance of sheep may have been
under-rated. Grazing intensity and heather condition are
variable between sites though the overall grazing intensity and
heather condition scores are favourable at well below 2 (Tables
9, 16).

This block is difficult to summarise due to its variability. The
vegetation is Calluna-rich, mainly heath but also heather-rich
blanket mire, though combined with much Calluna-poor vegetation
including both grassland and Eriophorum bog. Compared with most
northern blocks, though it is similar to block 5, there is a high
proportion of degraded blanket mire (M20a+b). The vegetation
would benefit from local reductions in grazing pressure and
probably of burning intensity.

Block 5: Ireshope Moor-Bollihope Common-Woodland Fell

Like block 3, the topography of block 5 consists of both high and
low plateau, together with mainly northerly-facing valley-side
slopes. The western part is on the high spine between Weardale
and Teesdale forming a northern and eastern continuation of Upper
Teesdale SSSI. The block rises to a little over 700m and the
topography of the eastern half of the block consists of low
plateau.

The bioclimatic classes are similar to those of blocks 2 and 3,
with proportionately more ground classified as the mild B3p. The
rocks are similar to block 3, mostly acidic sandstones and grits
with small exposures of limestone (Table 5).

The eastern half of the site has a predominance of Calluna heath,
generally in good condition. The north-facing slopes overlooking
Weardale are largely covered in blanket mire, mixed in quality
and including both Calluna-Eriophorum (M19) and Eriophorum mire
(M20) and extensive soligenous mires. The M19 1is locally
undisturbed with a high cover of bryophytes.

The proportions of heath, grassland and blanket bog are similar
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to those of block 3. There is a high cover of dwarf-shrub heath
(33.7%) and high grassland cover (26.1%) combined with relatively
low blanket mire (23.7%). Block 8 is similar, while blocks 2,
15 and 16 differ in having a low proportion of grassland, and
block 12 has a high cover of blanket bog as well as heath (Table
4) .

The proportion of heath:grassland (5.6:4.4) is a little lower
than that of block 3 (similar to block 8) and although the block
is up with the leaders in extent of Calluna heath, its 4103.7 ha
is well below that of block 16 with 7131.4 ha, block 3 with
7000.8 ha and block 15 with 6424.0 ha. The total extent of
Calluna-rich vegetation is also high, among the nine blocks with
most, however like blocks 1, 3, 6 and 8, about one third of the
vegetation of the block is grassland. Blocks 7 and 14(ii) have
a similar proportion of grassland, but a much lower proportion
of dwarf-shrub heath.

The overwhelmingly dominant type of dwarf-shrub heath is Calluna-
Deschampsia (H9) with 95.2% of total heath and Calluna-Vaccinium
heath (H12) is subsidiary with 4.8%, which is similar on most of
the blocks.

The proportion of Calluna-Eriophorum (M19) of total blanket mire
is very low for a northern block at only 40%, the greater part
being Eriophorum mire (M20). The total area of M19 is
comparatively low at 1153.2 ha, similar to blocks 2 and 8 (Table
4) .

Due to the low proportion of M19 and high proportion of
grassland, the overall naturalness score is low (41.70) and the
category 1 score is very low (9.46), similar to block 3 (Table
9).

The number of sub-communities and communities is moderately high
while the Shannon diversity index is high largely as a result of
the evenness of plant community areas (Table 9).

Block 5 has a high number of rare or local communities though
they have only a small area. These include base-rich flush mire
(M10), spring and rill communities (M29, M32) and relic fragments
of woodland and scrub (W7, W17, W19) (Table 9).

The sheep:grouse ratio is 0.69:0.31 with five out of eight blocks
noted as predomlnantly used for sheep rearlng and none primarily
used for grouse and is therefore highly in favour of sheep. Both
the graz1ng score and heather condition score are high indicating
that this is an intensively used block on the whole (Tables 9 and
16).

From the available information this block appears to be the most
intensively used overall of the seven high Calluna-heath blocks
(2, 3, 5, 8, 12, 15, 1le6). Blocks 2 and 8 are the next most
intensively used but with only moderate use overall. Block 8 has
a similar heath:grassland ratio (5.8:4.2) as block 5 and locally
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there is 1intensive use for sheep grazing (counter-balanced
overall by mainly grouse sites with lighter usage).

In general therefore the vegetation of block 5 is not in the best
condition compared with similar blocks. The vegetation would
benefit widely from reductions in grazing levels. There are some
locally important flush/rill complexes and relic fragments of
woodland and scrub.

Block 6: Lune Forest-Stainmore Forest

The topography of block 6 consists mainly of low plateau and
gentle slopes in and around the Stainmore Depression and the
lower slopes of Mickle Fell in the north. While the descriptive
reports have full area measurements for plant communities for the
whole of the block, the areas for Bowes Moor and Cotherstone Moor
§88Is have been excluded from this analysis.

The bioclimate is similar to other chiefly low plateau blocks,
mainly classified as B2p and B3p, with smaller areas of both
milder and harsher categories. The rocks are mainly acidic
sandstones and grits with only small exposures of limestone
(Table 5).

Calluna-Eriophorum blanket mire (M19) is the predominant plant
community. There are small areas of Calluna heath to the north
and east on Lune Moor, Currack Rigg, Ravock Moor, Wytham Moor and
Seven Hills. Moderately large areas of grassland are developed
on the eastern edges.

The vegetation of this block has a very high proportion of
blanket mire, indeed the highest proportional cover of all blocks
(64.2%), combined with one of the lowest proportions of dwarf-
shrub heath (8.0%). Grassland cover is moderately high at
(24.2%) (Table 4).

The blanket mire consists mainly of Calluna-Eriophorum (M19) at
85.2% of the total, the second highest proportion on the blocks.
The remaining bog is mainly Calluna-poor Eriophorum mire (M20a)
(4.4%), indicating small areas of more intensive land-use and
management . The area of M19 at 4784.7 ha is the third highest
following block 1 with 5330.4 ha and block 7 with 5232.6 ha.
Similarly there is the third highest total extent of blanket mire
after blocks 1 and 7 (Table 4).

Unusually, the proportions of the 701.7 ha of dwarf-shrub heath,
the second lowest of the survey blocks, are about equally split
between Calluna-Deschampsia (H9) and Calluna-Vaccinium (H12)
heaths.

Due largely to the high proportion of MI19 coupled with only
moderately high grassland there is a high overall naturalness
score, at 65.34 the highest of all the blocks, and the score for
ranking 1 at 54.88 is also the highest. Block 12 is the nearest

30



rival with an overall naturalness score of 59.73, though the

ranking 1 score is much lower at 35.3. The nearest rival
generally is block 1 with an overall naturalness score of 56.20
and a ranking 1 score of 43.68. The area of ranking 1

communities (largely M19) is only a little short of that for
block 1 (Table 9).

Diversity is low with both a low number of sub-communities and
communities, and the lowest of the Shannon diversity indices
(Table 9).

These results demonstrate that where there are large areas of
relatively undisturbed vegetation, diversity may be
correspondingly low. More intensive usage leading to a greater
evenness or equitability of community areas would increase
diversity at the expense of naturalness.

The number and area of rare or relic communities is also low.
There are small stands of Erica-Sphagnum mire (M18) and
calcareous grassland (CG10).

This i1s an area where sheep rearing is combined with grouse at
about equal emphasis on most of the ground. The sheep:grouse
ratio is weighted in favour of sheep but is probably overweighed
due to one site where there was no evidence of grouse management.
A better indication of the intensity of land-use is given by
heather condition which was recorded as generally good on four
out of the five sites on the block giving one of the lowest
scores (Tables 9 and 16).

Block 6 is clearly one of the most outstanding blocks for M19.
The location of the blanket mire spreading down the gentle slopes
of the Stainmore Depression contrasts with its more general
location on high watersheds on other blocks outstanding for their
large extent of M19 (blocks 1, 7, 12).

The results confirm the general importance of the area for
blanket mire. This blanket mire is already represented on Bowes
Moor and Cotherstone Moor SSSI, though further representation of
SSSI for peatland could be sought on this block.

Block 7: Nine Standard’s Rigg-Rogan’s Seat-Melbeck'’s Moor

The topography of this block is mainly high plateau rising
generally to a little over 610m (maximum 671m) along the high
watershed between Swaledale and the Stainmore Depression. The
block includes part of the Mallerstang-Swaledale Head SSSI on
Birkdale Common.

The bioclimate is categorized as chiefly Blp and B2p and thus has
one of the generally more harsh climates of the series. The
rocks are chiefly sandstones and grits with small exposures of
limestone (Table 5).
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There are is a large tract of Calluna-Eriophorum blanket mire
(M19) to the west around Nine Standard’s Rigg and in the east a
large area from Sleightholme Moor in the north to Gunnerside Moor
in the south. Much of the blanket mire is relatively undisturbed
with a high cover of bryophytes, including Sphagna. The largest
area of Calluna heath is on Brownsey Moor overlooking Swaledale.

Block 7 has a high cover of blanket mire (54.7%) with a low cover
of dwarf-shrub heath (12.6%) and a high grassland cover (28.7%).
The greater part of the blanket mire is Calluna-Eriophorum (M19)
with 72.8% of the total. When the ratios of M19:M20b:M20a
(7.3:0.1:2.6) are examined a dichotomy (similar to block 3) 1is
apparent between the relatively undisturbed and predominant MI19
at one end and the heavily managed M20a at the other. This
suggests marked management differences across the block with some
areas of blanket bog being hammered by sheep and perhaps more
frequently burnt while other areas are relatively untouched.

The block has the second largest extent of M19, at 5232.6 ha
close in area to block 1 with 5330.4 ha; the next rivals being
block 6 with 4784.7 ha and block 12 with 3523.2 ha (Table 4).

Like block 6 the extent of dwarf-shrub heath (1662.4 ha) 1is
almost equally split between Calluna-Deschampsia (H9) and
Calluna-Vaccinium (H12) heaths and this block has one of the
largest extent of H12.

Due largely to the large extent of M19, block 7 has a high
overall naturalness score (55.52) and a high ranking 1 score
(39.81) (Table 9).

The number of sub-communities and communities is moderately high
while there is quite a high Shannon diversity index due also to
the evenness of the areas of communities.

There is a high number of rare or local communities and they are
moderately extensive. These include small areas of western wet
heath and blanket mire (M15, M17) and there is a good suite of
woodland communities (W7, W1l, W17). Most of the extent is made
up of 51.0 ha of calcareous grassland (CGl0) on limestone.

There is a balance between land-use for sheep and grouse although
both the grazing score and heather condition scores are more than
2. There is heavy or moderate grazing densities on most of the
site and heather is locally suppressed on four out of five sites
and generally suppressed only on one (Table 16).

Generally the block appears to be a more heavily managed and
grazed version of the western two-thirds of block 12. There is
a much larger extent of grassland and Calluna-poor Eriophorum
mire (M20a), though M19 has greater extent and also makes up a
larger proportion of block 7 than block 12. Topographically the
eastern continuation of block 7 forms block 8, a Calluna-rich
block with much Calluna-Deschampsia heath (H9).

32



This 1is an outstanding block both for its large extent of
undisturbed M19 blanket and also for its variety of dwarf-shrub
heath (both H9 and H12). The vegetation is similar to that of
block 12 though it is more heavily grazed and the vegetation
would benefit widely from reductions in stocking levels.

Block 8: Scargill High Moor-Kexwith Moor-Marske

Block 8 is an eastward continuation of block 7 with a topography
mainly of low plateau and gentle slopes rising mainly only to a
little over 500m.

The bioclimate is mainly of 1less harsh categories of B3p,
generally characteristic of the higher parts of the low plateau
on the more southerly and easterly blocks, and B3m of more
sheltered ground and low slopes compared with B3p, with a small
area classified as C3m. The rocks are chiefly acidic sandstones
and grits with small outcrops of limestone (Table 5).

There are large areas of Calluna heath on Gilmonby Moor and
Scargill Low Moor in the north, and Barningham Moor, and Kexwith
to Marrick Moor in the east all with Calluna in generally good
condition. Calluna-Eriophorum blanket mire (M19) is patchy, the
largest areas being developed on Cleasby Hill and Kexwith Moor.
There are large areas of poor Eriophorum blanket mire (M20) and
acidic grassland in the southern and western parts of the block.

The vegetation of this easterly block has a high cover of Calluna
heath (41.4%), though this is coupled with a high cover of
grassland (30.3%). Blanket mire cover is low at only 19.3% of
block area (Table 4).

Like other easterly blocks the type of heath is mainly Calluna-
Deschampsia (H9) with 99.1% of the total dwarf-shrub area of
3303.3 ha, with only a tiny contribution from Calluna-Vaccinium
heath (H12).

Although making up a large proportion of the block, the area of
dwarf-shrub heath is much less than that of the much larger block
16 with 7131.4 ha, block 3 with 7000.8 ha and or block 15 with
6424.0 ha; though greater than the only other Calluna heath-rich
block 2 which has 2557.5 ha.

Calluna-Eriophorum (M19) makes up a large proportion of the total
blanket mire (70.8%) though the extent at only 1088.5 ha is not
relatively high and similar to the other northern Calluna heath-
rich blocks. The residue of bog is split more or less equally
between Calluna-rich and Calluna-poor Eriophorum mire (M20b and
M20a respectively) (Table 4).

The overall naturalness score is low (41.95) which is
attributable to the low proportion of M19 (only 13.6% of block
area) and extensive grassland. Similarly, the ranking 1 score
is low at only 14.51. These low naturalness scores are
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characteristic of high heath cover blocks with high cover of
grassland and low cover of M19 (Table 9).

Block 8 has a moderate complement of rare or relic communities,
occupying a large area (Table 9). These include a relatively
large extent of base-rich flush mire (M10: 5.9 ha), large Erica-
Sphagnum mires (M18: 60.0 ha), springs (M32, M37) and moderately
extensive calcareous grassland (CGl0: 26.4 ha).

There is much variation in intensity of land-use on the block
from low, where there is emphasis on grouse to high where there
is emphasis on sheep. On balance management 1is mainly for grouse
but a large site (Arkengarthdale) is used primarily for sheep.
Although the overall heather condition score is 2.0 this hides
much variation and there is widespread suppression of Calluna on
two of the five sites of the block (Tables 9 and 16).

Like some other Calluna heath-rich blocks (2, and especially 5)
this block is relatively intensively managed with a clear
dichotomy emerging in the vegetation between different parts of
the block due to different emphasis in land-use and management.
There is a split between the heathery (heath and bog) northern
and eastern half of the block where land-use is primarily for
grouse (or equal sheep and grouse) and the southern and western
graminoid-rich (grassland and bog) half where management 1is
primarily for sheep.

The northern and eastern half of the block is the most valuable
for Calluna heath and relatively undisturbed M19, both in good
condition. The vegetation on large parts of the Dblock
(especially the south and west) would benefit from less intensive
grazing.

Block 12: Abbotside Common-Askrigg Common-East Bolton-Redmire
Moor

The topography of this block consists of both high and low
plateau. The ground ascends to over 610m on the high watershed
between Swaledale and Wensleydale and gradually descends towards
Catterick in the east. The southerly facing slopes of Abbotside
Common (to the west) and Great Shunner Fell where the vegetation
consists chiefly of acidic grasslands and Eriophorum vaginatum-
dominated blanket mire were not surveyed.

There is a wide range of bioclimatic categories though the block
is similar to block 8 in extensive B3p, but also includes the
harsher B2p and milder C3m categories. The geology is chiefly
acidic sandstones and grits but also there are moderately
extensive outcrops of limestone, second only to block 14(ii)
(Table 5).

The western two-thirds of the block from Abbotside Common to East
Bolton Moor are largely covered in Calluna-Eriophorum blanket
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mire (M19) which is in generally good condition. To the east of
this Calluna heath largely predominates with blanket mire and
grassland subordinate.

This is the only block to combine a large proportion of dwarf-
shrub heath (31.5%: 3173.0 ha) with extensive blanket mire
(45.4%: 4571.0 ha). The nearest rival for both communities 1is
lock 2 which has a moderate proportion of blanket mire (25.7%:
mostly M19) and 48.6% dwarf-shrub heath. However, since block
12 is a much larger block than block 2 the areas of both heath,
and especially bog, are much larger.

The proportion of grassland is low (15.8%: 1595.2 ha) (Table 4).

Dwarf-shrub heath is mainly Calluna-Deschampsia (H9) with 73.2%
of the total heath (2325.1 ha) but there is also a substantial
contribution from Calluna-Vaccinium heath (H12) (847.9 ha)
reflecting the harsh climate of parts of the block.

The blanket mire is mainly Calluna-Eriophorum (M19) (77.1%:
3523.2 ha) which constitutes the third largest extent on the
survey blocks (Table 4). Much of the remaining blanket mire on

the block is Calluna-rich Eriophorum mire (M20b: 15.0%) leaving
only a small residue of Calluna-poor Eriophorum mire (M20a: 7.9%)
(Table 4).

The overall naturalness score (59.73) is high, second only to
block 6, due largely to the large proportion of M19 and low
proportion of grassland. Naturalness ranking 1 score (35.30) is
moderately high and is accounted for almost solely by M19 (35.0%
of block area) (Table 9).

This block has a high diversity with the highest recorded number
of sub-communities and communities and the highest Shannon
diversity index. The latter is attributable to the high number
of communities and to the evenness of community areas.

Block 12 also has the highest number of rare or relic communities
and the largest area of these. Block 14(ii) has a similar area
but much fewer communities (Table 9). The communities include
base-rich flush mires (M10), western wet heath and blanket mire
(M15, M17), calcareous grasslands and rock communities (CG9,
CG10, U23). Much of the area is accounted for by calcareous
grassland (CG10: 261.6 ha), which is the largest area on the
survey blocks, rivalled only by block 14(ii) with 230.1 ha of
CG1l0. The juniper scrub (W19: 10.2 ha) at Harkerside is already
included within an SSSI.

All seven sites which make up the block are managed for both
grouse and sheep, only one 1s noted as being managed
predominantly for grouse, while none are managed predominantly
for sheep. Grazing densities are nearly equally divided on the
sites between low and medium, and similarly heather condition is
generally good on three sites and only locally suppressed on four
(Table 16). These give low grazing scores and good heather
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condition scores below 2.0 (Table 9). The intensity of land-use
is therefore relatively low and vegetation widely 1in good
condition.

This is an outstanding block combining high naturalness and
diversity with a large complement of rare communities including
extensive calcareous grasslands. The block is superlative among
the blocks for its combination of extensive dwarf-shrub heath and
blanket mire, mainly the relatively undisturbed Calluna-
Eriophorum mire (M19). Thus it represents both typical high
Calluna-heath and high blanket mire in one block.

If only one block could be selected to represent the range of
variation within the survey blocks this block would be the first
choice. The nearest rival for a combination of heath and M19 is
block 2 to the north, which is smaller and more intensively
managed. Block 7 is also similar (though it lacks extensive
dwarf-shrub heath) forming an alternative to block 12. Blanket
mire, especially M19, is represented in larger quantity on blocks
1 and 6, while dwarf-shrub heath (though mainly Calluna-
Deschampsia (H9) with little Calluna-Vaccinium (H12).) is more
extensive on blocks 15 and 16. ‘

Blocks 14 (i) and 14 (ii): Buckden Pike-Great Whernside-Heathfield
Moor

The vegetation of the eastern half (block 14 (1)) was surveyed by
the North Pennines team while the western half (block 14(ii)),
including Buckden Pike, Gt Whernside summit, Conistone Moor and
much of Grassington Moor was mapped by the NCC Upland Survey Team
(Mark Owen and Richard Tapper) in 1984. These two parts have
been treat separately in the analysis. The descriptive reports
give details of block 14(i) as block "14".

The Upland Survey mapping was carried out using Birks &
Ratcliffe’s (1980) classification of upland vegetation which has
been converted to the National Vegetation Classification. The
chief difficulties are in converting dry Calluna heath (Bla) to
NVC heath where I have had to assume equal areas of Calluna-
Deschampsia (H9) and Calluna-Vaccinium (H12) heaths. Similarly,
Calluna-Eriophorum blanket mire (G4) could be either M19 or M20
and I have assumed equal areas of M19 and M20. Since the area
mapped as G4 is large (1988.4 ha) there is obviously potential
for error here if there is a predominance of one or other of the
possible types and in particular the area of M19 may have been
exaggerated by these conversions. For ‘"typical" Calluna-
Eriophorum mire (G4a) I have converted solely to M19 (115.0 ha).
"Waccinium-rich" Calluna-Eriophorum mire (G4e) has been converted
to M20b (596.5 ha) and "Eriophorum-dominated" Calluna-Eriophorum
mire to M20a (1801.2 ha).

The area of M19 given for block 14(ii) by these conversions is
similar to that on block 14 (i) surveyed according to the NVC by
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the North Pennines’ survey team. The proportions of Calluna-poor
M20a is much higher on block 14(ii) than on block 14(i), which
is expected since it is a much grassier and more heavily grazed.

The plant community areas for the two sub-blocks have been
analysed separately although since the two areas make up a single
topographic unit they are treat together here.

The topography of 14(ii) consists of high plateau rising to a
small area of very high plateau on the summit of Gt Whernside at
about 700m. The slopes fall in altitude eastward to give mainly
low plateau on 14(i). Block 14(ii) is bounded to the west by a
massive stepped limestone escarpment above upper Wharfedale.
There are SSSI along this escarpment at Conistone 0Old Pasture
(limestone grassland and pavement) and Bastow & Grass Woods

(limestone woodland on pavement). Neither of these areas were
surveyed.
There is a wide range of bioclimate. Block 14(ii) has a

moderately extensive representation of harsh classes (Blv, Blp).
Otherwise the greater part of block 14(ii) is classed as B2p and
block 14 (i) as B2p and B3p, while the latter also has small areas
of the mild C3m of low altitude ground (Table 5). Harsh classes
also occur on blocks 1, 5, 6, 7 and 12, most extensively on 1 and
7.

The rocks consist of acidic grits and sandstone together with
tiny exposures of limestone on block 14 (i) and large outcrops of
limestone making up the escarpment slopes of upper Wharfedale on
block 14 (ii). This limestone constitutes the most easterly
massive exposures of Great Scar Limestone.

There is extensive blanket mire on the higher, western parts of
the block. This mire is of mixed quality consisting of Calluna-
Eriophorum mire (M19) interspersed with Eriophorum mire (M20)
though some of the latter has much Calluna. Undisturbed blanket
mire is very local and Sphagna generally are patchy even in MI19.
Calluna heath occurs along the eastern and southern edges of the
block, mainly in the south.

The block as a whole has a large proportion and extent of blanket
mire (respectively for blocks 14(i)/14(ii): 55.9/48.6%, total
9465.5 ha). The proportion of blanket mire is similar to blocks
1, 7 and 12 and is exceeded only by block 6 (64.2%). All these
other blocks with high cover of blanket mire (and 8 too) have a
high proportion of Calluna-Eriophorum (M19) (range 87.3-70.8% of
total blanket mire), block 14 by contrast has a very low
proportion of M19 (29.3/24.6%). Block 14 has large areas of
Calluna-rich Eriophorum mire (M20b) (4939.4 ha: 52.2% of total
mire), which predominates on block 14 (i) (Table 4). Large areas
of M20b are otherwise only developed on block 5 (1733.3 ha: 60.0%
of total mire) and block 16 (1631.4 ha: 75.3% of total mire).
Field observations suggest that Calluna-rich M20b is indicative
of low grazing levels coupled with intensive management Dby
frequent burning for the benefit of red grouse.
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Block 14 (ii) has a much higher proportion of Calluna-poor M20a
than block 14 (i) (19.0 and 1.7 respectively), an indication of
higher grazing levels on the western side of block 14.

High cover of blanket mire is combined with low cover of dwarf-
shrub heath, especially on block 14(ii) (16.4/3.6%). The
proportion of grassland differs on the two parts of the block:
10.8% on 14(i) and is exceptionally high at 45.2% on 14(ii).
There is an exceptionally large extent of mesotrophic species-
poor Festuca-Agrostis-Galium grassland (U4) on block 14(ii),
developed largely on the limestone escarpment (1581.6 ha: 17.1%
of block area). This large area of mesotrophic grassland is not
rivalled by any other block, though block 12, with moderately
extensive limestone, has moderately extensive U4 (357.2 ha: 3.6%)
making up a large proportion of its grassland (blocks 7 and 8 are
similar) (Table 3).

Dwarf-shrub heath is mainly Calluna-Deschampsia (H9) (81.1% of
total heath: 1450.8 ha) with the remainder Calluna-Vaccinium
(H12). Most of the heath is on the eastern fringes of block
14 (1) .

The overall naturalness score is higher for block 14(i) (52.71)
than 14 (ii) (33.42) due to the much lower proportion of grassland
and higher proportion of M19 on the former than on the latter.
The score for block 14(ii) is the lowest of all the blocks.
Overall, block 14 has low naturalness, similar to block 16,
though with a higher ranking 1 score due to the higher proportion
of M19 (Table 9).

The number of sub-communities and communities on the blocks is
low or only moderately high (Table 9). Combining block 14 (i) and
(ii) gives 24 sub-communities and 19 communities, giving this
huge block an intermediate overall score. The Shannon diversity
index is high for both blocks. These high scores are due to an
evenness of community area produced by a high intensity of land-
use and management.

On block 14 (i) the only rare community is Narthecium-Sphagnum
valley-mire (M21), of tiny extent, while on block 14(ii) there
are only three rare communities recorded, base-rich flush mire
(M10) and calcareous grasslands (CG9, CG1l0). The total extent of
the latter is a little larger than that on block 12.

The suites of vegetation on block 14 make it transitional between
the more grassy upland areas lying to the west and the more
heathy areas to the east and north. Although the proportion of
Calluna heath is low there is much more than is likely to be
present on the unsurveyed grassy blocks lying to the west (blocks
10, 11 and 13 - see Horsfield & Thompson, 1991). The proportion
of Calluna-Eriophorum blanket mire (M19) of total blanket mire
is much smaller than on topographically comparable blocks to the
north though on topographically similar areas in the southern
Pennines such as Haworth Moors SSSI and The Dark Peak SSSI only
fragments of M19 remain among large tracts of predominant M20.
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On block 14 about three-guarters of the blanket mire is M20,
which is also developed extensively on block 5 in the north.
Further south on block 16 and in the southern Pennines it becomes
the overwhelmingly predominant blanket mire community. Around
two-thirds of M20 is Calluna-rich M20b (inc. some Vaccinium-
rich). Pockets of M19 with high bryophyte cover including bulky
pleurocarpous mosses and Sphagna - especially Sphagnum papillosum
and Sphagnum capillifolium occur through much of the M20b in wet
hollows where there is protection from fire and there is an
obvious gradation in floristics between these two communities.

S. papillosum and S. capillifolium also occur scattered through
M20 and are not uncommon on the block. This is different from
the southern Pennines where virtually no S. papillosum or S.
capillifolium survives probably due to burning coupled with heavy
acidic deposition. On block 14 reductions in grazing and burning
intensities, perhaps the latter alone, could potentially result
in significant recovery to a more Sphagnum-rich blanket mire.
This is probably not possible in the southern Pennines where
Sphagna are held in check by high levels of acidic deposition.

Land-use and management is only recorded in detail for block
14 (i) where sites tend to be mainly used either for sheep or
grouse rearing. Heather condition is equally variable though
grazing levels are noted as only medium on most sites (6 out of
9), or low (2 out of 9) and high on only one. On block 14(i)
most of the Calluna-rich blanket mire is chiefly used for grouse
rearing. On the mineral soils the heath:grassland ratio at
6.0:4.0 1is 1in favour of heath. Similarly, the overall
sheep:grouse is in favour of grouse and the overall
grazing/heather condition score is intermediate, though this
conceals much variation.

No detail is available on land-use and management for block
14 (1ii) though Upland Survey reports state that sheep rearing
predominates with grouse shot locally. The large proportion of
grassland and Calluna-poor Eriophorum bog indicates a relatively
intensive land-use.

Clearly the quality of the vegetation, especially the blanket
mires, on this block is variable. This is a large block with
high diversity, though naturalness is relatively low. The block
is contiguous with the Calluna-heath rich block 15 to the east,
the two being only partially separated by Nidderdale. The
predominant vegetation of blocks 14 and 15 differs and taken
together forms a massive tract of continuous moorland. The large
size of the area and remoteness of much of the block are
important and this coupled with high diversity, despite low
naturalness (due to comparatively low proportion of M19), gives
the block a high value for nature conservation.
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Block 15: Colsterdale Moor-Hambleton Hill-Pateley Moor

This block is an easterly continuation of block 14. Although the
ground rises to 540m at its junction with block 14 the topography
of the block consists almost wholly of low plateau and gentle
slopes below 450m, with most of the ground lying below 400m.

The bioclimate is relatively mild, chiefly classified as B3p
which is characteristic of the higher parts of low plateau and
C3p and C3m of the lower parts of low plateau and valleys.

The rocks are almost all acidic, chiefly sandstones and grits,
with very small exposures of limestone (Table 5).

Calluna heath predominates except on the plateau to the west
overlooking Nidderdale where there is Calluna-rich Eriophorum
mire (M20).

The vegetation of the block is predominantly dwarf-shrub heath
with the highest proportion (66.3%) of all the survey blocks.
Both grassland (5.1%) and blanket mire (9.3%) are very low
proportionately and in extent, being the lowest of all the survey
blocks.

The extent of dwarf-shrub heath (6424.0 ha) is the third largest
of the survey blocks after block 16 (7131.4 ha) and block 3
(7000.8 ha). There are no other close rivals even among other
dwarf-shrub rich blocks (Table 4).

Most of the heath is Calluna-Deschampsia (H9) (67.6%) with
Calluna-Vaccinium (H12) making up the remainder.

Most of the blanket mire is Eriophorum mire (M20) (87.1% of total
mire) and most of that is Calluna-rich M20b, with only a minor
contribution from M19 (12.9%) (Table 4).

Due to the preponderance of dwarf-shrub heath but low
representation of Calluna-Eriophorum mire (M19) compared with
other blocks, overall naturalness is only moderately high, at a
level a little below 50%. The very low proportion of M19 1is
responsible for the very low ranking 1 score, though it is higher
than the vegetationally similar block 16 (Table 9).

Diversity as measured both by the number of sub-communities and
communities, and by the Shannon diversity index 1is only
moderately high. The nearest generally similar Dblock in
proportions and range of vegetation is block 16 which has a lower
number of communities but a higher Shannon diversity index (Table
9).

The number of rare or local communities and their area is only
moderately high (Table 9). These are base-rich flush mire (M10),
Erica-Sphagnum mire (M18), Narthecium-Sphagnum valley mire (M21),
spring and rill communities (M32, M35) and a fragment of woodland
(W17) .
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Land-use across most of the block (on 6 out of 9 sites, Table 16)
is primarily for red grouse while grazing densities are recorded
as low also for six of the sites and medium for the other three.
Heather condition is generally good on the six sites with low
grazing pressure and locally suppressed where grazing density is
medium. This gives the lowest overall sheep to grouse ratio for
the blocks and the lowest grazing scores and heather condition
score (Tables 9, 16).

The block is important for having the second largest tract of
Calluna heath (6424.0 ha) on a single topographic area. Block
15 is second to block 3 in area of heath, though the management
on block 3 is not gquite so strongly in favour of grouse as block
15. Block 16 has 7131.4 ha of heath, the largest area of heath
in total, but it is divided between three topographic sub-blocks.

Block 15 has the largest area of Erica-Sphagnum wet heath (M16)
of all the blocks. Observations suggest that M16 is susceptible
to moderately heavy grazing by sheep which converts it to Juncus-
Festuca grassland (U6). This appeared to be occurring even on
block 15 where there were locally moderately high grazing levels
operating at the edges of the moor. M1l6 perhaps deserves relict
status and is a community that may be expected to virtually
disappear from areas with sustained high grazing levels.

Block 15, along with parts of block 16, may be regarded as the
best representative of the northern English grouse moor
landscape.

Block 16: Embsay Moor-Barden Fell-Round Hill-Tlkley Moor

Block 16 consists of three detached topographic areas of moorland
(Ilkley Moor (or Rombalds Moor), Barden Fell and Embsay Moor).
Their topography consists of tilted tablelands while Rombalds
Moor is stepped on the northern side. The topography of all may
be classed as low plateau with mainly gentle slopes and
escarpments bordering the raised edges to the north and west.
The maximum altitude of the three sub-blocks rises (402->485-
>506m) and the general plateau height is about 300-400m with
little ground above 450m.

The climate is varied and this is the mildest of the blocks
(Table 5). The bioclimatic classes include those characteristic
of the lower parts of low plateau and low slopes (C2p, C3p, C3m)
while higher parts are classed as B3p which is represented on
most blocks as the bioclimate of the upper parts of the low
plateau (and on to the high plateau on some blocks as well).

The rocks are mostly acidic, chiefly sandstones and grits with
limestone confined to a small area in the north near Stump Cross
(Table 5).

Like block 15, block 16 has a high cover of dwarf-shrub heath
(50.6%) together with low grassland cover (12.7%) and low blanket
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bog cover (15.4%).

In total the three topographic areas in which the block is
divided have the largest area of Calluna-dominated dwarf-shrub
heath of the survey blocks (7131.4 ha compared with block 3:
7000.8 ha and block 15: 6424.0 ha, Table 4). The dwarf-shrub
heath is almost all Calluna-Deschampsia (H9) (99.97%) with only
a tiny contribution from Calluna-Vaccinium heath (H12) and
Calluna-Vaccinium-Sphagnum heath (H21). At high altitude on all
the sub-blocks, but especially well developed on Embsay Moor and
Barden Fell around gritstone outcrops, there is a form of H9 rich
in dwarf-shrub species with an abundance of Vaccinium vitis-
idaea, Vaccinium myrtillus and Empetrum nigrum. This community
is the closest approach floristically of Calluna-Deshampsia heath
to Myrtillion heaths, which include Calluna-Vaccinium heath. The
best representation of this species-rich upland form of Calluna-
Deschampsia heath is here and on block 15.

This is one of the largest blocks (at 14,093.1 ha only a little
short of block 3 with 14,337.2 ha) and although blanket mire is
proportionately low there is 2166.3 ha, mainly on the northern
part of Barden Fell. Almost all the blanket mire is Eriophorum
mire (M20) (2161.2 ha: 99.8%) with only a tiny contribution from
Calluna-Eriophorum (M19), which has apparently been reduced to
relic status, presumably by prolonged burning and grazing. The
bulk of the M20 is Calluna-rich M20b (locally Vaccinium-rich)
(75.5% of M20), with the remainder Calluna-poor M20a (Table 4).

The vegetation of block 16 has other distinguishing developments.
There is the largest proportion and extent of bracken community
(U20: 1867.5 ha, 13.3%) of all the blocks. This may be
attributed to the mild climate and presence of suitable steep-
sided well-drained gullies and escarpment slopes at low altitude.
On most parts of the sub-blocks there has been an intensive
effort to eradicate bracken by application of herbicide. Little
growth of grass was seen on the exposed soils of sprayed areas.
Restoration to broadleaved woodland or scrub would be a better
ecological use of these stands of bracken.

Like other southerly blocks the extent of Vaccinium-Deschampsia
heath (H18) is moderately high (chiefly along the steep north-
west escarpment of Embsay Moor). H18 develops chiefly on steep
rocky escarpments and steep, sheltered gullies and is most
extensive on blocks 12, 14, 15 and 16 where grazing levels are
generally low. It is probably derived mainly from Calluna-
Vaccinium heath at moderate grazing levels, or survives high
stocking levels on very steep, rocky, excessively drained ground,
which is difficult of access to sheep. On other blocks Vaccinium
heath may have given way to grassland under heavy grazing
pressure.

Like other Calluna heath-rich blocks 2 and 15, Erica-Sphagnum wet
heath is comparatively extensive (15.4 ha) and perhaps only
persists where there are relatively low grazing intensities. The
largest stands of the mainly southern Narthecium-Sphagnum valley-
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mire (M21l) are developed on block 16.

Like the similar block 15 (and also 1, 2, 6 and 14) only a small
proportion of grassland is of the mesotrophic Festuca-Agrostis-
Galium (U4) (74.6 ha: 4.2% of grassland). This is due to the
prevailing poor soils developed on the grits and sandstones
underlying most of these sites.

Due to the minuscule representation of Calluna-Eriophorum blanket
mire (M19) and other communities ranking 1 on the naturalness
scale, the overall naturalness score is low (43.86), similar to
other Calluna heath-rich blocks (3, 5, 8), which also have a low
proportion of M19 blanket mire. The other Calluna heath-rich
block 2 has a moderately low cover of blanket mire (much of it
M19) and low grassland cover like block 16, but unlike blocks 3,
5 and 8, has a much higher overall naturalness score. Block 15
has a higher naturalness rating than block 16 which is attributed
to greater proportion of dwarf-shrub heath (66.3 v. 50.6%)
coupled with an even lower proportion of grassland.

Compared with other Calluna-heath rich blocks, block 16 1is
distinguished by a high number of sub-communities and
communities, higher than the generally most closely similar block
15. The Shannon diversity index is low, the lowest of the
surveyed blocks except for block 6 (Table 9). Like block 6 the
low index may be attributable to unevenness produced by the
dominance of a single community (H9 in the case of block 16).

The number of rare or local communities is high, though they are
only moderately extensive (Table 9). These include the most
southerly definitely known stand of Calluna-Vaccinium-Sphagnum
heath (H21) in England, a type with its headquarters in the
north-west Highlands, and most extensive in England in the Lake
District. There are a few tiny stands of base-rich flushes
(M10), a few examples of Narthecium-Sphagnum valley-mire (M21)
and woodland fragments (W7, W9, W1l, W1l7). Most of the area is
accounted for by the 61.3 ha of W17 of Guisecliff Wood.

For the purposes of recording management details (Table 16), the
heavily grazed and graminoid dominated area of the northern part
of the Barden Fell site has been separated as "Pock Stones Moor"
(see Barden Fell site in the descriptive report). This area lies
within the boundary walls and fences north from Lord’s Seat to
High Lathe, then the northern edge of the site; and east from
Lord’s Seat to Little Pock Stones then to Eller Edge Nook, across
to Washburn Head, down the River Washburn to the edge of the site
and across to the boundary between Braithewaite Moor and Redlish
to the fence around the course of Greenhow Sike to the northern
Edge of the site. 1In contrast to most of the rest of the block,
this area (which includes the only limestone on the block) 1is
heavily grazed with a preponderance of grassland and Calluna-poor
Eriophorum blanket mire (M20a). This part of the block forms a
southward continuation of the intensively used parts of block
14 (i) .

43



Pock Stones Moor 1is an area of heavy sheep grazing where
management and land-use is for sheep only, and heather condition
is poor (Calluna is virtually absent). Disregarding this area
the sheep:grouse ratio, grazing score and heather condition score
of block is similar to that of block 15 (Table 9).

The southern half of Embsay Moor and the northern half of Ilkley
Moor sustain localised moderately heavy grazing which 1is
resulting in suppression and loss of Calluna. Blubberhouses Moor
is rated as moderate grazing density but Calluna is still in
generally good condition. Grazing levels are low and Calluna
in generally good condition on all the other sites and is in
espec1ally good condition on Barden Fell. The latter area taklng
in all ground north of the A59 road to Pock Stones Moor is the
largest area on the block with Calluna in generally good
condition.

Individually and collectively the separate sub-blocks are of high
value for nature conservation because of their large extent of
Calluna-dominated heath and all these areas ought to be
conserved. Calluna heath is extensive down to relatively low
altitudes and is associated with a range of other communities.
These include Erica-Sphagnum wet heath (M16), Narthecium-Sphagnum
valley-mire (M21) and extensive Juncus-Sphagnum flush-mires (M6) .
These all, and especially the first two, can be regarded as relic
communities being gradually eliminated or modified by moderately
heavy' grazing, draining and burning, though surviving where
grazing levels are low and management practices not so intensive.

Carex-Sphagnum mires (M6) tend to be more extensive on the heath-
rich sites and block 16 has many examples in good condition with
abundant Sphagna despite many old drains. These flushes are
valuable for invertebrates which are an important food source for
grouse and wader chicks.

Where grazing pressures are too high for the good of the
vegetation stocking levels should be reduced to allow recovery
of Calluna and other moorland plants. Even though the vegetation
on block 16 is in generally good condition there are areas which
would benefit from reductions in stocking level. Management
practices that are eroding the conservation value such as
draining and bracken spraying ought to cease. Drainage ought to
be recognised as inimical to good grouse moor management because
of the value of wet areas for invertebrate food. Bracken
spraying should be replaced by a rolling programme of scrub and
woodland regeneration.
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7. SUMMARY OF ASSESSMENTS OF CONSERVATION VALUE OF BLOCKS

Table 9 gives values and a ranking of the assessment criteria for
the survey blocks while Table 18 provides a summary of rankings
of the various values within the main categories of naturalness,
diversity, rarity and intensity of land-use and management. In
Table 18 the blocks have been divided into the two groups
following the first division implemented by TWINSPAN. Blocks
14 (ii) and 16 were the only ones split off, separately, after the
second division of the blocks made by TWINSPAN.

Blocks where all the categories have high, or moderately high,
values may be considered outstanding. The ratings have not been
summed to get a summary score because a block very good or even
superlative in one category may be low overall and hence
downgraded. Secondly, adding the values implies equal welght to
attributes - which is not intended. Rather the values should be
considered separately. A good example is provided by block 6
which is one of the best blocks for the extent of Calluna-
Eriophorum blanket mire (M19), so has a high overall naturalness
score but a low diversity score. Here rarity is also low and
intensity of land-use and management medium. However, regarding
other blocks with high overall naturalness (mainly due to a large
proportion of M19), only blocks 8 and 12 have such a low general
intensity of land-use and management. Hence block 6 is to be
rated more highly than a summed score would suggest.

All the ‘"western" blocks are to be rated highly with a
preponderance of high scores in all four categories (Tables 9 and
18). Of the group, block 12 is clearly the most outstanding,
with high summary scores for all four categories (Table 18).
Although land-use and management intensities are high in blocks
1 and 7 their naturalness scores are also high. This is due to
a dichotomy of high intensity usage on the mineral soils giving
low dwarf-shrub heath:grassland ratios (Table 4) and relatively
low intensity usage of the vegetation on deep peat giving large
tracts of relatively undisturbed Calluna-Eriophorum (M19). The
high proportion of M19 is largely responsible for the high
naturalness scores on these blocks.

Block 14(ii) has the same range of scores as block 6 but by
contrast has a low naturalness score while block 6 is high and
high diversity while block 6 is low. High diversity on block
14(ii) may Dbe attributed to a relatively high land-use and
management intensity, creating a more equitable dissection of the
area among the plant communities. If this high intensity usage
was to continue to modify the vegetation towards dominance solely
by graminoids, diversity should decrease with the dominance by
uniform tracts of Eriophorum mire and acidic grassland.

The "eastern" group of blocks differs from the "western" group
in its generally lower scores for naturalness, diversity and
rarity, and higher scores for general intensity of land-use and
management i.e. a lower intensity of land-use and management.
Blocks 15 and 16 consistently have the highest values, and should
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therefore be regarded as the best of the group.

8. COMPARISONS OF THE VEGETATION ON THE SURVEY BLOCKS WITH THAT
OF SSSI AND OTHER NON-STATUTORY SITES IN THE NORTHERN
PENNINES AND SURROUNDING AREAS

Preceding sections (5. to 7.) place the vegetation of the survey
blocks in a general context in relation to regions of the English
uplands and summarise the conservation value of the blocks. This
section compares the suites of plant communities and estimates
of their conservation value with those for SSSI and a few non-
statutory sites in northern England and surrounding areas.
Firstly, a TWINSPAN was carried out with the plant communities
of the survey blocks and the northern English SSSI and other
sites as samples and plant communities as attributes to put the
vegetation of the survey blocks 1in context. Secondly, a
comparison is made between scores of conservation criteria
(naturalness, diversity and rarity) for survey blocks and the
other northern English sites.

Table 22 gives names of all NVC plant communities determined as
present on the SSSI and non-statutory sites in the Pennines and
surrounding areas. Table 23 gives area measurements of NVC plant
communities on SSSI and a few non-statutory sites in the northern
Pennines and surrounding areas. Table 24 provides a summary of
this vegetation data as areas and ratios of dwarf-shrub heaths,
grasslands and blanket mire.

Table 25 is the final output table of the TWINSPAN with a sites
and plant community matrix while Figure 4 gives a dendrogram of
the TWINSPAN division of sites.

Tables 26, 27, 28, 29, 30 and 31 give figures for measures of
naturalness, diversity and rarity based on the suites of plant
communities on SSSI and non-stats.

Appendix 3 gives area measurements of communities, sub-
communities, rock types and other habitats for the SSSI+non-
stats.

8.1 COMPARISONS OF AREAS OF DWARF-SHRUB HEATH, GRASSLAND AND
BLANKET MIRE

On the SSSI+non-stats there is wider range of heath:grassland
ratios (Table 24) than on the survey blocks (Table 4). For
example Malham-Arncliffe is predominantly grassland (95% of total
area) with no dwarf-shrub heath. Other sites with extensive
limestone (Appleby Fells, Fountains/Darnbrook Fells,
Ingleborough, Mallerstang & Swaledale Head, Moor House & Cross
Fell, Pen-y-Ghent and Whernside) similarly have little dwarf-
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shrub heath with a large proportion of grassland. The lowest
dwarf-shrub heath:grassland ratio on the survey blocks 1s on
14 (ii) (western Gt Whernside) which in general vegetation is the
most similar to these grassy sites. The blocks range up to 66.3%
of total vegetation area made up of dwarf-shrub heath compared
to a maximum of 86.5% on the SSSI+non-stats.

The proportion of Calluna-Eriophorum blanket mire (M19), which
has a maximum of 54.8% on block 6 is exceeded on only four of the
SSSI+non-stats (Appleby Fells, Geltsdale & Glendue Fells, Kielder
Head & Emblehope Moors and Upper Teesdale: all SSSI) while the
extended Moor House & Cross Fell SSSI, for which complete figures
are not available, may also exceed this proportion.

The overall proportion of Eriophorum blanket mire (M20) on the
blocks ranges from 3.3 to 39.5% and is similarly variable on the
§SSI+non-stats, except more so. Two southern Pennine SSSI have
a large proportion of M20, Haworth Moor (75.0%) and The Dark Peak
(53.0%), and almost all blanket bog on these sites is Eriophorum
mire.

Eriophorum blanket mire is more widely developed on the blocks
than on the SSSI+non-stats though some SSSI have a large
proportion of their vegetation and most of their blanket mire
made up of Eriophorum mire.

Total blanket mire and the heath:blanket mire ratio are also
variable on the SSSI+non-stats. Five of the blocks have fairly
evenly divided heath:blanket mire ratios which is found on few
SSSI+non-stats (e.g. Geltsdale & Glendue Fells, Bowland Fells)
where there is a tendency towards the extremes.

Total grassland+Eriophorum mire ranges from 5.9% to 64.6% of
total vegetation area on the blocks while on the SSSI+non-stats
it ranges from 0.1% to 96.9%. The ratio of Calluna-rich:Calluna
poor vegetation is similarly more variable on the SSSI+non-stats.

A general conclusion is that the survey blocks have a greater
proportion of dwarf-shrub heath or Calluna-Eriophorum blanket
mire than many of the SSSI and more often combine high
proportions of both.
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8.2 TWINSPAN OF PLANT COMMUNITY DATA FOR SURVEY BLOCKS AND SSSI
AND NON-STATUTORY SITES IN THE NORTHERN PENNINES AND
SURROUNDING AREAS

Divisions of the analysis giving a classification of both sites
and plant communities

Classification of the sites

The final output of the TWINSPAN is given in Table 25, while Fig.
4. gives a dendrogram of the TWINSPAN divisions of sites.
Divisions are given until they begin to split off only one or two
sites. Fig. 4. also gives indicator communities for each side
of the divisions of sites. Details relevant to the comparison
of the survey blocks with other sites are given while much more
detail is to be found in the print-out of the analysis.

The first division divides the sites into two unequal groups.
The smaller group are all Pennine sites from the Alston Block and
Craven with extensive limestone. The preferential communities
for this group includes a range of calcareous or base-rich
communities at a range of levels or extents (values on the octave
scale of extent) starting low (e.g. CG9, CG1l0, U23, W9, M37), and
large extents of other grasslands (e.g. U4, U6) and montane
Vaccinjum-Cladonia heath (H19).

Only one of the survey blocks falls into this group, the western
half of Buckden Pike-Gt Whernside-Heathfield Moor (block 14 (ii)).
This kind of site is therefore well-represented by SSST.

The larger group of the first division is of sites with a
predominance of siliceous rocks and extensive acidic vegetation,
though small areas of limestone are present on some of the sites
supporting small areas of calcareous grasslands (CG9, CGl0) and
other calcicolous communities. The preferentials include a range
of dwarf-shrub heaths starting at low levels (H9, H10, H12),
extensive bracken (U20), acidic birch/oak woodland (W17), Erica-
Sphagnum wet heath (M16) and Deschampsia flexuosa grassland
(U2).

Further divisions of the limestone group split off only groups
of one or two sites and are not considered further.

The next division of the largely acidic group divides the sites
into two unequal groups. The smaller of the groups consists of
wholly acidic sites from the southerly Pennines and North York
Moors with a predominance of Calluna-Deschampsia heath (H9).
Preferentials include extensive Calluna-Deschampsia heath (H9),
Erica-Sphagnum wet heath (M16), southern oak woods (Wl6), and
less strongly, extensive Eriophorum mire (M20) and Molinia mire
(M25) . There are small areas only, of Calluna-Eriophorum mire
(M19) present on some sites. There are nine sites in the group
of which two are survey blocks (nos 15 and 16) and four SSSIT
(Fylingdales, Haworth Moors, The Dark Peak and Leek Moors).
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Block 14 (i) (eastern Gt Whernside), although placed in the larger
group 1is borderline to this one.

The larger group at this division consists of 18 sites, 9 survey
blocks and 9 SSST including all remaining sites with limestone.
Preferentials include low levels (only) of calcareous grassland
(CG10) and Festuca-Agrostis-Rumex grassland (Ul), Calluna-
Vaccinium heath (H12), Erica-Sphagnum papillosum mire (M18) and
Calluna-Eriophorum blanket mire (M19) and extensive Festuca-
Agrostis-Galium and Juncus-Festuca grasslands (U4, U6).

Further division of the southern Pennine/North York Moors group
gives a geographical split into a North York Moors group (only
Fylingdales is a SSSI) and a southern Pennine group of five sites
including blocks 15 and 16, and three SSST.

Preferentials for the North York Moors group include extensive
Erica-Sphagnum wet heath (M16), extensive bracken (U20), and less
strongly Scirpus-Erica wet heath (M15) and Calluna-Vaccinium-
Sphagnum heath (H21), and predominant Calluna-Deschampsia heath
(H9) . Some of these communities are favoured by the more oceanic
climate of the North York Moors in comparison with the southern
Pennines.

There are more preferentials for the southern Pennine than the
North York Moors group, many at low levels including Calluna-

Vaccinium heath (H12), Juncus-Festuca grassland (U6), Calluna-
Eriophorum mire (M19), Carex-Pinguicula mire (M10) and Molinia
mire (M25); and of Nardus-Galium grassland (U5) and Carex

echinata-Sphagnum mire (M6) when extensive only and Eriophorum
mire (M20) when moderately extensive to extensive. Many of these
communities are indicative of the higher altitudes and cooler
climates of the southern Pennines compared with the North York
Moors.

Further division of the large block of 18 sites, including 9
survey blocks, is of interest because at this division all the
blocks form their own group. The degree of difference between
the groups at this split should indicate whether further SSSIT
ought to be sought among the survey blocks. Preferentials for
the survey blocks include Calluna-Deschampsia heath (H9) (more
strongly at higher levels), Eriophorum mire (M20), Juncus-Festuca
grassland (U6) and Carex echinata-Sphagnum mire (M6) (all at
higher 1levels), and Festuca-Agrostis-Rumex grassland (Ul),
Deschampsia flexuosa grassland (U2), Narthecium-Sphagnum valley
mire (M21) and Juniperus-Oxalis woodland (W19). Many of these
communities have an obvious eastern or southern bias in their GB
distribution (Table 19), and are often developed at low altitude,
but they also include communities of vegetation highly modified
by man’s activities.

Preferentials of the SSSI group include extensive Calluna-
Vaccinium heath (H12), bracken (U20), Nardus-Galium grassland
(U5), Vaccinium-Deschampsia heath (H18), moderately extensive
(only) Erica-Sphagnum blanket mire (M18) and Carex rostrata-
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Sphagnum mire (M4), Scirpus-Erica wet heath (M15), Philonotis-
Saxifraga springs (M32) and Quercus-Betula-Dicranum woodland
(W17) . In addition OQuercus-Betula-Oxalis woodland (W1ll) and
Calluna-Vaccinium-Sphagnum heath (H21) are weak preferentials.
These communities have a more northern (or high altitude) or
western bias in their GB distribution than the preferentials for
the survey blocks.

Calluna-Eriophorum mire (M19) is non-preferential being equally
well-represented on the two groups at the octave scale of
abundance of the analysis.

The list of preferentials is about equal for each group and
suggests that differences between them are sufficiently great for
further SSSI to be selected from within the survey blocks.

Currently a majority of the preferentials of this (the majority)
group of survey blocks are poorly represented on the SSSI in the
northern Pennines and there 1s also room for further
representation of Calluna-Eriophorum mire (section 6.2.3 and
below) .

The survey blocks sub-divide at the next division into two near
equal-sized groups. The smaller group consists of four blocks
(1, 6, 7, 12) with large extents of Calluna-Eriophorum mire (M19)
and high M19:M20b:M20a ratios (Table 4). Except for block 12
they have relatively inextensive Calluna heath, and grassland is
also relatively extensive. The larger group consists of five
blocks (2, 3, 5, 8, 14(i)) all of which have extensive Calluna
heath (except 14 (i) where heath is only moderately extensive) and
mostly a relatively low extent of Calluna-Eriophorum mire (M19)
giving generally low M19:M20b:M20a ratios (except for blocks 2
and 8). This division is similar to that of the blocks alone
(section 5.).

The preferentials for the smaller group of blocks 1, 6, 7 and 12
include Carex rostrata-Sphagnum mire (M4), Festuca-Adgrostis-Rumex
grassland (Ul), and extensive Calluna-Vaccinium heath (H12) and
Calluna-Eriophorum mire (M19). The preferentials for the larger
group of blocks 2, 3, 5, 8 and 14(i) include Erica-Sphagnum wet
heath (M16) and extensive Carex echinata-Sphagnum mire (M6),
Calluna-Deschampsia heath (H9) and Eriophorum mire (M20), and
moderate extents (only) of bracken (U20).

The differences between these two sub-groups of the majority
group of the survey blocks appear to be significant. The smaller
group (blocks 1, 6, 7, 12) is generally more similar to the SSSI
group of the previous division, though with more extensive
Calluna-Eriophorum mire (M19). The larger group (blocks 2, 3,
5, 8, 14(i)) has more Eriophorum mire (M20) and generally more
dwarf-shrub heath than the smaller group. The best choice for
SSSI, in general are blocks of the smaller group (1, 6, 7 and 12)
because of their larger extent of less-modified (Calluna-
Eriophorum blanket mire and generally higher conservation
assessment scores (section 8.3, Tables 9 and 18).
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Classification of the communities

The first division of the plant communities gives two unequal
groups (Table 25). The larger, upper group (M17 to W) consists
mainly of acidic communities but includes a few that are
mesotrophic, while the smaller, lower group (M10 to Ul0),
consists mainly of calcareous and high altitude communities. The
calcareous communities are those largely restricted to base-rich
substrates, especially limestone in the Pennines (M8, M9, MI10,
M1l1l, M26, M37, CG9Y9, CG1l0, W9, U23). The lower group also
includes two grassland communities which are developed
extensively on deep mesotrophic soils over limestone (U4) or
developed in response to high grazing levels on peat (U6). The
high altitude communities are chiefly those of acidic soils (H13,
H19, ULl0, Ul6, U2l) or of mesotrophic rock ledges (U1l7).

The larger group of mainly acidic communities divides into two
main groups with a further two significant sub-divisions. The
first two sub-groups (M17, M2, M3, M29, Ul, M23; and W1l, W17,
w23, Wl, H9, M16, M21, M35, U2, W1l6, U20) are of mainly eastern
or southern communities chiefly flush mire, bog pool, wet heath
and dwarf-shrub heath, generally developed at low altitudes. The
upper sub-group (M17-M23) consists largely of communities re-
defined or new to the NVC and their presence may be due to use
of the new classification, at least their significance is made
difficult to interpret. The other sub-group (W11-U20) includes
dwarf-shrub heaths, wet heath, valley mire, eastern grassland and
bracken community.

The second large sub-division (S9-W) of the mainly acidic
communities, consists, as a broad generalisation, of communities
that are more extensive in the north and at moderately high

altitudes. They tend to replace the previous group of
communities at higher altitudes on sites where both are
developed. M10, U4 and U6 of the calcareous group are

transitional to this group.

There are two sub-groups. The first sub-group (S9, H10, H21,
H22, M15, M18, U7, Ul9, MGY9, W7) consists chiefly of communities
developed on at least moderately high ground which have a
northern or western bias in their GB distributions. The second
sub-group (H12, H18, M4, M6, M19, M20, M25, M32, U5, 'MG1l0, W,
W19) also consists of communities with a northern distribution,
or that are extensive at moderately high altitudes, though most
of them in GB tend to be more frequent or extensive in the east
(Table 19).

The calcareous group of communities divides at the second
division into two unequal sub-groups. The smaller of these (HL3,
M10, U4, U6, Ul6) is chiefly of widely distributed communities
developed at a wide range of altitudes generally on mesotrophic
soils. H13 is an exception, restricted to very high altitudes,
at exposed sites on acidic soils at only two sites in this
analysis, and in GB has its headquarters in the Highlands. In
GB Ul6 tends to be more extensive in the north.
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The second sub-group of mainly calcareous communities (CG9, CG10,
H19, M8, M9, M11l, M26, Ul0, U21l, U23, W3, W9) includes some
restricted to the limestone areas of the Pennines, or at least
with their headquarters there (CG9, M26, U23), northern or more
widely distributed calcareous grasslands, mires and woodlands
with their headquarters in England in the limestone Pennines
(CG10, M8, M9, W9) and a range of high altitude communities of
high Pennine hills and Lakeland fells (H19, M11, U10, U21).

Associations between groups of sites and groups of communities

The final TWINSPAN table (Table 25) shows a general trend of
sites and communities ranging from acidic and low altitude at top
and left to calcareous and/or high altitude at bottom and right.
Sites on the left are mainly acidic and heathery, have relatively
low altitude ground and have no representation of calcareous
communities. Sites towards the centre of the table attain higher
altitudes and have more blanket mire, and low altitude heaths and
mire are replaced by high altitude types and there is an increase
in grassland and a modest representation of calcicolous
communities. The number of communities on sites 1is greater
towards the centre of the table. The trend continues towards the
right with increasing area of limestone on sites and more
calcareous and high altitude communities and more extensive
grassland. The end site at the right of the table is Malham
which is exceptional in that it is almost wholly underlain by
limestone and grassland predominates.

The group of mainly calcareous communities at the first division
shows a preference for the group of north Pennine sites with
extensive limestone of the first division of the sites (block
14 (ii) -Whernside, Fig. 4). A small upper sub-group (M10, U4, U6,
H13, Ul6) shows less of a preference for the limestone sites or
is more extensive on them. Of these communities only Juncus-
Festuca grassland (U6) is equally frequent and as extensive on
the majority group of the survey blocks.

Broadly, the lower three sub-groups of the large group of acidic
communities are developed across all the larger group of mainly
acidic sites at the first division (block 1 to Bowland, Fig. 4).

The upper sub-group (M17-M23) is chiefly confined to the majority
group of the survey blocks (block 1 to 12, Fig. 4).

The second group (W11-U20) is less restricted and occurs across
all the large acidic group of sites but shows a preference for,
and is more extensive on the North York Moors sites, southern
Pennine sites (inc. block 15 and 16) and the majority group of
survey blocks (i.e. all the survey blocks except for block
14 (i1i) .

The third sub-group (S9-H10) shows a preference for the group of
sites block 1-Bowland of the second division (Fig. 4). This
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block consists of the majority group of survey blocks and the
Armboth-Bowland group of northern acidic SSSI. The communities
tend to be more extensive on the SSSI.

The fourth and final group of mainly acidic communities (H12-W)
is spread right across the suite of sites with no general trend
in representation or extent except that many of them tend to thin
out or are less extensive towards the ends of the table.

Conclusions from TWINSPAN and conservation recommendations

TWINSPAN makes clear the relation of the survey blocks to the
present SSSI series based upon their suites of plant communities.
The general importance of the survey blocks for filling gaps in
the representation of plant communities is discussed in section
6.2.3 and is now amplified and presented in more detail.

The site classification needs to be considered together with the
classification of plant communities. The lower group of mainly
calcareous plant communities at the first division (M10-U10)
(Table 25) is a rarer group as a whole across the complete suite
of sites. Many of the communities are rare or local nationally.
However, the communities are well-represented on SSSI, on the
many sites with extensive limestone (see also Horsfield &

Thompson 1991) . Only one of the survey blocks (block 14(i1i))
falls within this group of sites and lacks many of the rarer
communities of the group. Further representation of these

nationally local communities within part of block 14(ii) may be
considered but is perhaps not a priority.

Some of the communities of this group occur occasionally on the
other sites, but mainly on the majority group of survey blocks.
This is because many of the SSSI in northern England outwith the
Alston-Craven group of sites with their large outcrops of
Carboniferous limestone (both Great Scar and Yoredales) have
little or no limestone. Many of the survey blocks have small
outcrops of limestone of the Yoredale series and these support
a limited developed of calcicolous communities. These
occurrences are sometimes within prevailing acidic vegetation and
demonstrate the contrast between the two kinds of vegetation.
There are also some unusual developments on blocks where the
rocks are sandstones of the Millstone Grit series (e.g. M10 and
W9 on block 16) which are presumably supported by local bands of
calcareous sandstone.

The communities of the lower of the four sub-groups (H12-W) of
the larger mainly acidic group of communities of the first
division are spread across the whole suite of sites. Calluna-
Vaccinium heath (H12) 1is well-represented on SSSI in the
Cheviots, northern Lakes and Bowland Fells but south of the Tyne
Gap is only represented extensively on Geltsdale (1838.0 ha) and
Upper Teesdale (632.7 ha) (Table 23). There 1is 1little
representation of Calluna-Vaccinium heath in the more central and
southern parts of the Pennines where it grades into and 1is
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largely replaced by Calluna-Deschampsia heath (H9). Further
representation by the survey blocks is recommended. The blocks
with the largest extents are block 7 (874 ha), block 12 (847 ha)
and block 15 (2082 ha), though much of the latter is transitional
in floristics to Calluna-Deschampsia heath. Carex echinata-
Sphagnum mire (M6) is more extensive on the survey blocks than
on the majority of SSSI and may be regarded as relatively under-
represented. Similarly, Calluna-Eriophorum mire (M19) is only
extensively represented on SSSI in the Cheviots and far northern
Pennines (Cheviot 555 ha, Kielder 3505 ha, Geltsdale 6402 ha,
Moor House 2779+ ha, Appleby 6402 ha, Upper Teesdale 4135+ ha)
with little further south (Pen-y-Ghent has the most with 384 ha)
(Tables 23 and 24). Further representation should be sought at
the southern end of the range on the blocks. The most southerly
large areas of Calluna-Eriophorum blanket mire are on block 14
with a total of about 2500 ha, though it is patchy and not in
generally good condition (section 6.3). Further north on block
12, between Wensleydale and Swaledale, Calluna-Eriophorum mire
is also extensive (3523 ha) (Tables 3 and 4), more continuous and
in generally good condition. This site is a better choice to
fill this gap in representation of M19 (section 6.3 and 7).

Eriophorum blanket mire (M20) 1is well represented on SSSI
throughout the Pennines with a much smaller representation in the
north because it 1is there that Calluna-Eriophorum mire
predominates. There are also large areas 1in the southern
Pennines both on The Dark Peak (6042+ ha) and Haworth Moors (3278
ha) and moderate areas in Craven e.g. 452 ha on Pen-y-Ghent.
Much of this Eriophorum mire has little Calluna while a lot of
that on the survey blocks has abundant Calluna, and in this
respect is floristically transitional to Calluna-Eriophorum mire,
differing in a generally very sparse occurrence of Sphagnum.
Further representation should be sought of these transitional
forms in the more southerly Pennines. There are large areas on
all the more southerly survey Dblocks including the most
southerly, block 16.

The remaining communities in this group are all well-represented
on SSSI.

The next sub-group of acidic communities (S9-H10) is a broadly
western group which is better represented and more extensive on
the SSSI, which tend to be in more oceanic areas, than on the
survey blocks. Those communities that are represented on the
blocks (H10, H21, M15, M18) constitute interesting eastern
outliers of which representation in SSSI ought to be sought.

The next sub-group of plant communities (W11-U20) (second from
the top) of the large acidic group are preferential for, and some
also are more extensive on the group of sites including the
majority group of survey Dblocks, blocks 15 and 16, southern
Pennine SSSI and North York Moors sites (of the survey blocks
only block 14(ii) is missing). Many of the communities also
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occur on the Armboth-Bowland group of mainly acidic SSSI (Fig.
4) but at lower frequency and extent. Two kinds of birch/oak
woodland (W11l/Wl1l7) are poorly represented on upland SSSI in the
Pennines and further representation ought to be sought for,
although generally only small fragments remalin on the survey
blocks. Calluna-Deschampsia heath (H9) is extensive on 8/12 of
the survey blocks. Representation on SSSI is restricted to the
North York Moors where Calluna-Deschampsia heath predominates on
Fylingdales with 1294 ha and the southern Pennines (Haworth 424
ha, Dark Peak 2209+ ha, Leek Moors 483 ha). Further
representation should be sought in the northern Pennines. Some
of the stands (notably on Embsay Moor and Barden Fell on block
16) are floristically transitional to the more markedly upland
heaths belonging to the Myrtillion, of which Calluna-Vaccinium
heath is the most widespread example (section 6.3).

Erica-Sphagnum compactum wet heath (M16) is developed within
Calluna-Deschampsia heath on many sites but is local and rarely
extensive. There are large stands on only two SSSI, Fylingdales
on the North York Moors with 336 ha and Leek Moors with 62.7 ha.
Survey blocks with the largest extents are block 2 (22.9 ha),
block 15 (64.0) and block 16 (15.4). Further representation
needs to be sought. The same is true of Narthecium-Sphagnum
valley mire (M21) which is also represented on Fylingdales and
nearby Fen Bog, but hardly anywhere else in northern England.

Ranunculus-Montia rill (M35) is a community little known in the
uplands but may be more widespread than current records suggest.

Deschampsia flexuosa grassland (U2) 1s similarly poorly
represented on SSSI, chiefly in the southern Pennines (Dark Peak
233.2 ha, Leek Moors 74.3 ha) and Kielder with 74.3 ha. By
contrast the community is well-represented on the survey blocks
though is no-where extensive.

Ouercus-Betula-Deschampsia woodland (Wl6) was only recorded on
one survey block and is also known from The Dark Peak SSST.

Pteridium-Galium community (U20) is widely represented but local
on north Pennine SSSI and is not extensive on SSSI with extensive
limestone.

The upper sub-group of communities (M17-M23) is preferential to
the majority group of survey blocks. As mentioned above these
communities are ones that are new (M2, M3, M29, Ul) or have been
redefined floristically (M17, M23) when compared to the Birks &
Ratcliffe (1980) classification that was used to classify
vegetation on most of the SSSI. The preference of these
communities for the survey blocks is likely to be an artifact due
to the use of a new classification and this suite will not be
considered further.
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8.3 COMPARISONS OF CONSERVATION ASSESSMENTS BASED ON
NATURALNESS, DIVERSITY AND RARITY

Tables 26, 27, 28, 29, 30 and 31 give figures for measures of
naturalness, diversity and rarity based on the suites of plant
communities on SSSI and non-stats. The figures of the measures
for the three conservation criteria are compared and discussed
below.

Naturalness

Tables 26, 27 and 28 give lists and areas of plant communities
respectively in naturalness ranking 1, 2 and 3 categories. Table
29 gives a summary of totals for the three naturalness rankings
while Table 31 gives an overall naturalness score and ranks
naturalness scores. For ease of comparison the three-point ranks
into which the scores are placed are for the same ranges as
scores for the survey blocks given in Table 9.

Like the survey blocks the ranking 1 scores, which are based on
both proportional extent and area of ranking 1 communities, are
largely due to the proportion and extent of Calluna-Eriophorum
blanket mire (M19) with other relatively undisturbed mire and

woodland making only a small contribution. Ranking 2 scores,
similarly derived, are largely made up of dwarf-shrub heath and
modified mire, mostly Eriophorum mire (M20), while ranking 3

scores are largely dependant on the areas and proportion of
grassland.

For the survey blocks the overall naturalness score ranged from
33.42 to 65.34 (Table 9) while the score ranged from 3.12 to
77.05 for the SSSI+non-stats (Table 31).

On many of the survey blocks (1, 2, 6, 7, 12) high ranking 1 1is
linked with moderately high ranking 2 giving high overall scores.
This is due to a combination of a large proportion of Calluna-
Eriophorum mire with dwarf-shrub heath. This is the same for the
SSSI+non-stats with sites having extensive Calluna-Eriophorum
mire and extensive dwarf-shrub heath having the highest or high
scores (Geltsdale, Kielder and Bowland Fells). Other sites with
varying proportions of Calluna-Eriophorum mire and dwarf-shrub
heath also have high scores (e.g. Appleby, Upper Teesdale,
Armboth) .

The lowest scoring block for overall naturalness is the grassy
western half of Gt Whernside (block 14(ii)) with a low proportion
of both Calluna-Eriophorum mire and dwarf-shrub heath and hence
low scores for both ranking 1 and ranking 2 communities. Many
SSSI in the Craven area are like this. The lowest scores are for
Malham-Arncliffe and Ingleborough respectively, sites with a
predominance of grassland placed in ranking category 3 (Tables
28, 31). In the case of both these sites inclusion of rock
habitats (chiefly limestone pavement and scree) at ranking
category 1 for a relatively undisturbed habitat, would elevate
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the scores to around 9 and 36 for Malham-Arncliffe and
Ingleborough respectively (areas of rock habitats are given in
Appendix 3). These rock habitats are of little importance on the
survey blocks so were not considered in the block analysis,
however because of their importance as refugia for calcicolous
plants they were of great importance in the selection of many
sites as SSSI. Other sites with important limestone rock
habitats are Appleby Fells, Mallerstang & Swaledale Head, Moor
House & Cross Fell, Pen-y-Ghent, Upper Teesdale and Whernside.

Ranking 1 scores give a similar picture (Tables 26, 31). The
highest of the high scoring survey blocks (1, 6, 7, 12) with
scores ranging from 35.30 to 54.88 are exceeded by four high-
scoring SSSI (Appleby 63.17, Kielder 61.51, Geltsdale 56.20 and
Upper Teesdale 55.71). However, the top survey blocks score
higher on overall naturalness and ranking 1 than many SSSI (cf
Table 9 and Table 31).

When scores for all three naturalness ranks of the survey blocks
(Table 13) and SSSI+non-stats (Table 29) are considered some of
the former are similar to the latter though the SSSI+non-stats
are more variable than the survey blocks in their scores.

Four of the survey blocks (3, 5 and especially 15, 16) have low
ranking 1 (chiefly due to small areas of Calluna-Eriophorum
blanket mire), and high ranking 2 scores (due to extensive
dwarf-shrub heath and Eriophorum bog) with low ranking 3 (little
grassland) . This is also found on Harbottle Moors (though
Eriophorum mire is absent), Haworth Moor, The Dark Peak, Leek
Moors and Simonside. The overall naturalness scores of this kind
of survey block are only moderately high (range 40.86-48.17) but
they are similar to those of the above five SSSI (range 43.81-
56.95) . Blocks 15 and 16 are similar in their vegetation
composition to Haworth Moor and The Dark Peak SSSIs.

Some SSSI (Appleby Fells, Moor House & Cross Fell) have a high
ranking 1 score but a low ranking 2 score. None of the survey
blocks are like that.

The total area of naturalness ranking 1 communities on the survey
blocks is 26,582.7 ha compared with a total of 29,942.1 ha on the
SSST (non-stats discounted), 27,414.0 ha of which is in the
Pennines, Cheviots and Bowland ranges (recently scheduled ground
in the Pennines may increase this a little). Since the survey
blocks were selected to be the best remaining areas 1in the
Pennines for their vegetation (Horsfield & Thompson, 1991) this
26,582.7 ha is likely to be the bulk of naturalness ranking 1
communities remaining in the Pennines. Therefore only about half
of the known total is currently represented on SSSI.

There is 70,361.5 ha of naturalness ranking 2 communities on the
survey blocks while 47,587.4 ha is represented on SSST, 41,522.0
ha of which is in the Pennines, Cheviots and Bowland ranges
(recently scheduled ground on The Dark Peak will increase this).
Hence an even smaller proportion of these communities are
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represented. Much of this 1is dwarf-shrub heath which 1is
currently poorly represented on SSSI in the Pennines.

All but two (15 and 16) of the survey blocks have over 1000 ha
of naturalness ranking 1 communities. Only five SSSI (Appleby
Fells, Geltsdale & Glendue Fells, Kielder Head & Emblehope Moors,
Upper Teesdale and Bowland Fells) have >1000 ha ranking 1
communities, the majority having <1000 ha and many sites having
only small areas. Ranking 2 communities are similar with high
scores throughout the survey blocks but with much more variable
scores on the SSSI+non-stats, ranging up to 99.98 (Fylingdales).

Naturalness ranking 3 communities have generally low scores on
the survey blocks (mostly 5-30%) due to the generally low
proportions of grassland, while they are much more variable on
the SSSI+non-stats, ranging up to 95.05 (Malham) .

The naturalness of the survey blocks is generally high when
compared with S$SSI. Many of the blocks can be matched against
SSSI with similar scores, though some SSSI have higher scores
than the blocks.

The survey blocks divide into two main groups: good bog sites
with extensive Calluna-Eriophorum mire (M19: accounting for most
of the high ranking 1 score) but always with a large proportion
of dwarf-shrub heath (accounting for most of the ranking 2 score)
and predominantly dwarf-shrub heath blocks, with much Eriophorum
mire and high ranking 2 scores.

Diversity

The highest number of communities recorded on the survey blocks
is 26 on block 12 (Table 9). This is about the same, or indeed
higher, than many SSSI (Tables 23, 31) though well below many of
the larger SSSI, usually with extensive limestone or high
altitude ground, (Appleby Fells 34, Kielder Head & Emblehope
Moors 37, Moor House & Cross Fell 34, Skiddaw Group 48, Upper
Teesdale 39). The survey blocks with the highest totals, which
are block 1 with 24 and block 12 with 26 communities have a
similar number as Armboth Fells, Cheviot, Leek Moors and
Whernside but in general the survey blocks are not outstanding
for number of communities in comparison with many SSSI. Blocks
15 and 16 with 16 and 25 communities respectively are similar in
their suites of vegetation to Haworth Moors and The Dark Peak
with 17 and 20 communities respectively. Therefore block 16 has
significantly more communities represented than the two most
similar SSSI in general vegetation.

The Shannon indices for the survey blocks are all moderately high
(1.46-1.95) (Table 9) while the SSSI+non-stats are more variable
(0.68-2.06) (Table 31). Four out of six sites with very low
values (0.68-0.91) are sites on the North York Moors with
overwhelming predominance of dwarf-shrub heath and Haworth Moors
(0.97) and Simonside Hills (0.94) also have predominance of one
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type of mire or heath. The highest values are for Leek Moors
(2.06) and Skiddaw Group (2.05) where there is high equitability
or evenness among the communities.

The Shannon index for blocks 15 and 16 are respectively 1.70 and
1.55 which are similar to the index for The Dark Peak at 1.44,
though higher than Haworth Moor at 0.97.

In conclusion the diversity of the survey blocks lies well within
the range of SSSI according to the measures applied and some
blocks are more diverse than SSSI with similar vegetation.

Rarity

Rare/relic communities, their number and extent on the SSSI+non-
stats are given in Tables 30 and 31. Compared with SSSI the
number of rare/relic communities on the survey blocks is not
generally high, ranging from 1 to 9 (Table 9). The highest total
of 9 is for block 12, while four other blocks (1, 5, 7 and 16)
have 7 each. The area of rare/relic communities exceeds 100 ha
(>1.0 %) on only three of the blocks (8, 12, 14(ii)), largely due
to moderately large extents of calcareous grassland.

As might be expected the SSSIs range up to a larger number of
rare/relic communities, to a maximum of 16 on Upper Teesdale
(Tables 29, 30). Two other SSSI have a large number, Appleby
Fells (14) and Skiddaw Group (14). Although there are many SSSI
with around 8-11 rare/relic communities many have a lower number.
For example Haworth Moor and The Dark Peak have only two each
compared with 6 and 7 respectively for survey blocks 15 and 16
which have similar suites of vegetation.

The area of rare/relic communities on the SSSI+non-stats 1is
largely taken up by calcareous grasslands (CG9, CG10) but
includes some areas of more local mire communities and woodland.
They are more often extensive on SSSI than on the survey blocks,
though there is much variation. Large extents on many SSSI are
to be expected since they were often selected to represent rare
and unusual communities. However, many of the Dblocks are
comparable with SSSI.

General assessment based on the criteria

Comparison of the conservation assessment scores shows that in
general the survey blocks compare favourably with SSSI while
falling well short in many respects of the top scoring SSSI.
However, the only two SSSI which are ahead of the survey blocks
in all respects of the assessments are Appleby Fells and Upper
Teesdale, while Geltsdale & Glendue Fells, Kielder Head &
Emblehope Moors, Moor House & Cross Fell and Bowland Fells are
at least as good as the best of the blocks in all respects except
for their generally lower extents of dwarf-shrub heath.

59







9. REFERENCES

Bendelow, V.C. & Hartnup, R. (1980). Climatic classification of
England and Wales. Soil Survey Technical Monograph No. 15.
Soil Survey of England and Wales, Harpenden.

Birks, H.J.B & Ratcliffe, D.A. (1980). Classification of Upland
Vegetation Types in Britain. Unpublished report to the
Nature Conservancy Council, Peterborough.

Brown, A., Horsfield, D. and Thompson, D.B.A. (1993). A new
biogeographical classification of the Scottish uplands. I.
Description of <vegetation blocks and their spatial
variation. Journal of Ecology 81, 207-230.

Brown, A., Birks, H.J.B. and Thompson, D.B.A. (1993). A new
biogeographical classification of the Scottish uplands. IT.
Vegetation-environment relationships. Journal of Ecology
81, 231-251.

Graham, K., Webb, M. & Horsfield, D. (1992a). Survey of Upland
Habitats in the North Pennines. Hexhamshire Common-
Blanchland Moor-Nookton Fell. Unpublished report to English
Nature, Peterborough.

Graham, K., Webb, M. & Horsfield, D. (1992b). Survey of Upland
Habitats in the North Pennines. Ireshope Moor-Bollihope
Common-Woodland Fell. Unpublished report to English
Nature, Peterborough.

Graham, K., Webb, M. & Horsfield, D. (1992c). Survey of Upland
Habitats in the North Pennines. Buckden Pike-Great

Whernside-Heathfield Moor. Unpublished report to English
Nature, Peterborough.

Graham, K., Webb, M. & Horsfield, D. (1992d). Survey of Upland
Habitats in the North Pennines. Colsterdale Moor-
Hambleton Hill-Pateley Moor. Unpublished report to English
Nature, Peterborough.

Graham, K., Webb, M. & Horsfield, D. (1993a). Survey of Upland
Habitats in the North Pennines. Whitfield Moor-Stangend
Currick. Unpublished report to English  Nature,
Peterborough.

Graham, K., Webb, M. & Horsfield, D. (1993b). Survey of Upland

Habitats in the North Pennines. Middlehope Moor-Stanhope
Common-Wolsingham Park Moor. Unpublished report to English
Nature, Peterborough.

Graham, K., Webb, M. & Horsfield, D. (1993c). Survey of Upland
Habitats in the North Pennines. Lune Forest-Stainmore
Forest. Unpublished report to English Nature, Peterborough.

60



Graham, K., Webb, M. & Horsfield, D. (1993d). Survey of Upland
Habitats in the North Pennines. Nine Standard’s Rigg-
Rogan’s Seat-Melbeck’s Moor. Unpublished report to English
Nature, Peterborough.

Graham, K., Webb, M., Horsfield, D. & Averis, A. (1993e). Survey
of Upland Habitats in the North Pennines. Scargill High
Moor-Kexwith Moor-Marske. Unpublished report to English
Nature, Peterborough.

Graham, K., Webb, M. & Horsfield, D. (1993f). Survey of Upland
Habitats in the North Pennines. Abbotside Common-Askrigg
Common-East Bolton Moor-Redmire Moor. Unpublished report
to English Nature, Peterborough.

Graham, K., Webb, M. & Horsfield, D. (1993g). Survey of Upland
Habitats in the North Pennines. Embsay Moor-Barden Fell-
Round Hill-Tlkley Moor. Unpublished report to English

Nature, Peterborough.

Hill, M.O. (1979). TWINSPAN - a FORTRAN Program for arranging
Multivariate Data in an Ordered Two Way Table by
Classification of the Individuals and the Attributes.
Cornell University, Department of Ecology and Systematics,
Ithaca, New York.

Horsfield, D. & Thompson, D.B.A. (1991). North Pennines:
Evaluation of Vegetation Resource and Regquirements for
Further Survey. Unpublished report to English Nature,
Peterborough.

Kent, M. & Coker, P. (1992). Vegetation Description and Analysis
A Practical Approach. Belhaven Press, London.

Kovach, W.L. (1990). MVSP Plus Version 2.0 Users’ Manual.
Warren L. Kovach, Aberystwyth.

Knights, P.J. (1990). The evaluation of upland habitats in the
North Pennines - Proposals for a 2 vear habitat and bird
survey project. Unpublished report. Nature Conservancy

Council, NE Region, Newcastle.

MacGurran, A.E. (1988) . Ecological diversity and its
measurement. Croom Helm, London.

Nature Conservancy Council (1989). Guidelines for Selection of
Biological SSSIs. Nature Conservancy Council, Peterborough.

Ratcliffe, D.A. (ed.) (1977). A Nature Conservation Review, Vol.
1. Cambridge University Press, Cambridge.

Ratcliffe, D.A. (1986). Selection of important areas for
wildlife conservation 1in Great Britain: the Nature
Conservancy Council’s approach. In Wildlife Conservation

Evaluation ed. by M.B. Usher, pp. 135-159. Chapman & Hall,

61



London.

Rodwell, J.S. (ed.) (1991a). British Plant Communities Vol. 1.
Woodlands and scrub. Cambridge University Press, Cambridge.

Rodwell, J.S. (ed.) (1991b). British Plant Communities Vol. 2.
Mires and heaths. Cambridge University Press, Cambridge.

Rodwell, J.S. (ed.) (1992). British Plant Communities Vol. 3.
Grasslands and montane communities. Cambridge University
Press, Cambridge.

Sheffield, C. (1986). Earthwatch A survey of the world from
space. Octopus Books Ltd., London.

Thompson, D.B.A. & Brown, A. (1992). Biodiversity in montane
Britain: habitat wvariation, vegetation diversity and some
objectives for conservation. Biodiversity and Conservation
1, 179-208.

Thompson, D.B.A., MacDonald, A.M., Marsden, J.M. & Galbraith,
C.A. (in press). Heather moorland in Great Britain:
international importance, vegetation change and objectives
for nature conservation. Biological Congervation.

62






[

[

______ Upland SSSI

o Yorkshire Dales NP

North Pennines AONB

R IN

[

Key

© N RGN

to North Pennines Upland SSSI
Geltsdale and Glendue Fells
Moorhouse and Cross Fell
Appleby Fells

Upper Teesdale
Mallerstang-Swaledale Head >’
Whernside 7
Ingleborough
Pen-Y-Ghent .
Malham-Arncliffe y

SN

G ARl

Outline maps of upland SSS! in the northern Pennines,
Yorkshire Dales National Park and North Pennines )N
Area of Outstanding Natural Beauty.

7z T
Angriem Commo.







| & 2 G AD

8%
<3
2L

o4

adate )
T Tra \alon,

i

AN O
A T [ e
- »r,',?..x 7”\41:1;";" N

o)

ereth e, %
v k‘ fllae
N-nl' IR e ernogs 0L

™ Waskerler'

Wik erivy- 2% S
-’f‘ e \,,,, /w...‘k
/ o b
o1 ) J o o | ,-‘:/‘ :y(n [
Gawal ¢ ’E 5] A Gearrter 207 4 oririses } o s ' A < waemnoigen % @
Wl 2 A | K e 2 Sy
L i EVAS 9 - L, ko rrinare ' i e - 3 a
Jeaby . 2 ¥ L904
{12 iags A ‘}, T eny ¥ / gl tipchury R
= < 3 R

e
% 50 )
Dufion

i
wid o

v

2
20\ YA
A\

Rb D
N -
iy X "
AT
= Hag, rel
Kd.
S by e
o ) onl hm'll .
/ A ey
- = “/\»u“ ',7
= Ve I
g - ‘,;- e [FIS 8 \\h

) \,‘

% 0
ety iy onginic™ R
T wenfii i suditeim 1

scotc

SO tawgion- *

8 {4 P z } X 3 LN /
AN W 7 hogon's \1’_‘ f;-‘;;“ { : \} - \/

G

] iy NG ' “% o P ‘nlruwrnn
Kl NV, ks Ko NRE ‘\a» Sy fHuacn B = “»'
« -3
T - - E
22, 3 % com B . 3 .
4 & gl 2 - .
R Al N : :

tbet . b
7, et houeh Y “ \ s v
3 N - \a| - . . .
1Y cauttes N . . N F % 4 Sarien Jrast [
3 SN e S S o~ - { Fhited ««L i
. - Arr'lha»- N
™ - (Relter)
ok Y ~ .‘;.ﬁ
Jiwurn
T A il /\kn foor. Z a »/ i . it
& * . Roriate Swiniprbait
ou W\ , \ E ) A
g P 1 N : i Phornion Aus? N Ak T
* : V . 4 fari) rert Wininp
RS - =0 w....,,f!f m'g",@ f oo b
< X Fall W vy qen
v N Ponhill /-
“\%, g jre Hrathor ok ( Nenhists
A % % =
.
. A
o
 Seoui v n N
- U
18 >
A > (- Y@
gsifick e
i u Tl . e
H iz S o e
] 1 L
el e (14 (ii)
risi
< A >
g S\ 3l
/g \ © wj RN
Hutton J7T 2 A . 2!
d 14 R
) - !
‘y‘unmu 1 ,,_'*" ettiewrll |
2 @
et

E):

; 0 :
g 3 = i / )
Ty & .
Y - . & ¥ s ,2 :
€ ")’ e\ TN g E

<\
T A Tamectine "
P A Sy N T o

Y

N

~Searedtt ke
Wk athib

. o/

< : ‘..,u\
QW 16(m) -

' KEJGHLEVIRS o e {

Hampein

el BT
o

O renhpod”

fory )

3 IR







2
5
rk_of YLop
oty _,:}:
00U e

i

JELL

-~
HAW-_.

S

7

AnZil)

-00

1020 30

4

o

Map 3 Outline maps of the survey blocks and SSSI in northern

England on a map of bioclimatic classes (Bendelow & Hartnup 1980)
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Fig. 1 Probable grazing derivatives of upland birch, oak,
and juniper woods in the northern Pennines
Dwarf-shrub heaths Grasslands and
tall-herb/fern
communities

Original woodland
& scrub
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Galium

W1l6 Quercus-Betula

H9 Calluna-

U2 Deschampsia

H10 Calluna-Erica
H12 Calluna-
Vaccinium
H18 Vaccinium-
Deschampsia

H21 Calluna-
Vaccinium-Sphagnum

Deschampsia Deschampsia flexuosa
U4 Festuca-
Agrostis-Galium
W17 OQuercus-Betula H9 Calluna- U2 Deschampsia
Dicranum Deschampsia flexuosa

U4 Festuca-
Agrostis-Galium

U5 Nardus-Galium
Ulé Luzula-

Vaccinium

U20 Pteridium-
Galium

W19 Juniperus-
Oxalis

H12 Calluna-
Vaccinium

U4 Festuca-
Agrostis-Galium

U5 Nardus-Galium




Fig. 2 Burning, grazing and draining derivatives of blanket
mires and wet heath

Original mire Derivative mires/grassland
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M19 Calluna-
Eriophorum blanket
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M20 Eriophorum
blanket mire
(Calluna-rich forms
are intermediate)

U6 Juncus-Festuca
grassland

M21 Narthecium-

Sphagnum valley-
mire ,

M1l6 Erica-Sphagnum
wet heath

?M6 Carex
echinata-Sphagnum

?2U6 Juncus-Festuca
grassland




Figure 3 Land-use apportioned to sheep and grouse plotted against the ratio
of heathland:grassland and Calluna-poor:Calluna-rich vegetation on sites

Sheep

() Number of sites
@® 1-5

Grouse  0-00-0.250.26-0.50 0.51 -0.75 0.76-1.00 >1.00
Ratio of heathland area : grassland area

Grassland : 4 Heathland

Sheep

Grouse 0.0-2.0 21-40 4.1-6.0 6.1-8.0 8.1-10.0 >10.0
Ratio of area of Calluna - poor - Calluna - rich vegetation

Calluna - poor ‘ Calluna - rich




Figure 4 Sites in successive TWINSPAN divisions of survey blocks, SSSlin northern England and other non-statutory
sites according to their suites of plant communities

All sites
CG9(1)
U20(4)* CG10(3)
|

Block 1 Block2  Block3 Block5  Block 6 Block 14(ii) Appleby Fountains  Inglebor'gh Malham

Block7  Block8  Block12  Block 14(i) Block 15 Mallerstang Moor House PenyGhent Upper Tees Whernside

Block 16 Armmboth  Cheviot ~ Danby Fylingdales

Geltsdale Harbottle Haworth  Dark Peak Kielder

Lealholm Leek Moor Pockley  Shap Fells Simonside

Skiddaw  Bowland

H9(7) M19(7)

Block 15 Block 16  Danby Fylindales Haworth Block 1 Block2  Block3  Block5 Block 6
Dark Peak Lealholm Leek Moor Pockley Block 7 Block 8 Block12 Block 14() Armboth

Cheviot  Geltsdale Harbottle Kielder Shap Fell
Simonside Skiddaw  Bowland

Us(4) Ho(3)
Danby Block 15 Block 1 Block2  Block 3 Armboth Cheviot Geltsdale
Fylingdales Block 16 Block5  Block6  Block 7 Harbottle  Kielder Shap Fell
Lealholm Haworth Block8  Block12  Block 14(i) Simonside ~ Skiddaw Bowland
Pockley Dark Peak
Leek Moor
M19(9)

Block2  Block3 Block 1 Block6

Block5  Block8 Block7  Block12

Block 14(i)

+ |ndicator communities with values on octave scale in brackets are shown on the side of the division to which they apply



Table 1 Blocks of upland on which the vegetation was surveyed
and mapped

Block Name éf survey block Area surveyed Year of survey
no. (ha)
1 Whitfield Moor- 12261 1992

Stangend Currick

2 Hexhamshire Common- 5264 1991
Blanchland Moor-
Nookton Fell

3 Middlehope Moor- 14337 1992
Stanhope Common-
Wolsingham Park Moor

5 Ireshope Moor- 12179 1991
Bollihope Common-
Woodland Fell

6 Lune Forest- 8738 1992
Stalnmore Forest

7 Nine Standard’s Rigg- 13154 1992
Rogan’s Seat-
Melbeck’s Moor

8 Scargill High Moor- 7977 1992
Kexwith Moor-Marske

12 Abbotside Common- 10066 1992
Askrigg Common-East
Bolton-Redmire Moor

14 Buckden Pike- 8881 (14 (1)) 1991
Great Whernside-
Heathfield Moor 9268 (14(ii)) 1984

(eastern half 14(1),
western half 14(ii))

15 Colsterdale Moor- 9689 1991
Hambleton Hill-
Pateley Moor

16 Embsay Moor-Barden 14093 1992
Fell-Round Hill-
Ilkley Moor

Note: All field survey carried out by the North Pennines team
except for block 14(ii) which was surveyed by the
Upland Survey team of Mark Owen and Richard Tapper.



Table 2 List of National Vegetation Classification plant

NVC

type
code

W7

W9

Wll

W16

W17

Wl7c¢c
W19

Wl9a

W23

H9
HOa
H9b
H9c
H10
H12
Hl2a
H12b

Hl2c

communities found on the survey blocks

NVC type name

Woodlands & scrub

Alnus glutinosa-Fraxinus excelsior-Lysimachia
nemorum woodland

Fraxinus excelsior-Sorbus aucuparia-Mercuralis
perennis woodland

Quercus petraea-Betula pubescens-0Oxalis
acetosella woodland

Quercus spp.-Betula spp . -Deschampsia flexuosa woodland

Quercus petraea-Betula pubescens-Dicranum
majus woodland

Anthoxanthum odoratum-Agrostis capillaris sub-community

Juniperus communis-Oxalis acetosella woodland

Vaccinium vitis-idaea-Deschampsia flexuosa sub-
community

Ulex europaeus-Rubus fruticosus agg. scrub

Heaths

Calluna vulgaris-Deschampsia flexuosa heath

Hypnum cupressiforme sub-community

Vaccinium myrtillus-Cladonia spp. sub-community

Species-poor sub-community

Calluna vulgaris-Erica cinerea heath

Calluna vulgaris-Vaccinium myrtillus heath

Calluna vulgaris sub-community

Vaccinium vitis-idaea-Cladonia impexa sub-community

Galium saxatile-Festuca ovina sub-community




H18

H18a

H18b

H18c

H21

H21la

Ul

Ula
Ulb
Ulc
Ule
U2

U2a
U2b

U4

Uda
U5

Uba
USb
Usd
8)9)

Uba

Uéb

Vaccinium myrtillus-Deschampsia flexuosa heath

Hylocomium splendens-Rhytidiadelphus loreus sub-
community

Alchemilla alpina-Carex pilulifera sub-community
(lacking A. alpina)

Empetrum nigrum nigrum-Racomitrium lanuginosum sub-
community

Calluna vulgaris-Vaccinium myrtillus-Sphagnum
capillifolium heath

Calluna vulgaris-Pteridium aquilinum sub-community

Upland and montane communities

Festuca ovina-Agrostis capillaris-Rumex acetosella
grassland

Cornicularia aculeata-Cladonia arbuscula sub-community

Typical sub-community

Erodium cicutarium-Teesdalia nudicaulis sub-community

Galium saxatile-Potentilla erecta sub-community

Deschampsia flexuosa grassland

Festuca ovina-Agrostis capillaris sub-community

Vaccinium myrtillus sub-community

Festuca ovina-Agrostis capillaris-Galium
saxatile grassland

Typical sub-community

Nardus stricta-Galium saxatile grassland

Species-poor sub-community

Agrostis canina-Polytrichum commune sub-community

Calluna vulgaris-Danthonia decumbens sub-community

Juncus squarrosus-Festuca ovina grassland

Sphagnum sub-community

Carex nigra-Calypogeia trichomanis sub-community




Uéc
Ued
U20
U20a
U20b

U23

M2
M2b
M3
M4
M6
M6a
M6b
Méc
M6d
M10
Ml0a
M16
Mléa
M1l6d
M17
M1l7c

M18

M18a
M19
M19a

M19b

Vaccinium myrtillus sub-community

Agrostis capillaris-Luzula multiflora sub-community

Pteridium aquilinum-Galium saxatile community

Anthoxanthum odoratum sub-community

Vaccinium myrtillus-Dicranum scoparium sub-community

Asplenium viride-Cystopteris fragilis community

Mires

Sphagnum cuspidatum/recurvum bog-pool community

Sphagnum recurvum sub-community

Eriophorum angustifolium bog-pool community

Carex rostrata-Sphagnum recurvum mire

Carex echinata-Sphagnum recurvum/auriculatum mire

Carex echinata sub-community

Carex nigra-Nardus stricta sub-community

Juncus effusus sub-community

Juncus acutiflorus sub-community

Carex dioica-Pinguicula vulgaris mire

Carex demissa-Juncus bulbosus/kochii sub-community

Erica tetralix-Sphagnum compactum wet heath

Typical sub-community

Juncus sguarrosus-Dicranum scoparium sub-community

Scirpus cespitosus-Eriophorum vaginatum blanket mire

Juncus squarrosus-Rhytidiadelphus loreus sub-community

Erica tetralix-Sphagnum papillosum raised and
blanket mire

Sphagnum magellanicum-Andromeda polifolia sub-community

Calluna vulgaris-Eriophorum vaginatum blanket mire

Erica tetralix sub-community

Empetrum nigrum nigrum sub-community




M20 Eriophorum vaginatum blanket and raised mire

M20a Species-poor sub-community
M20b Calluna vulgaris-Cladonia sub-community
M21 Narthecium ossifragum-Sphagnum papillosum

valley mire

M21b Sphagnum recurvum-Vaccinium oxycoccus sub-community

M23 Juncus effusus/acutiflorus-Galium palustre
rush-pasture

M23a Juncus acutiflorus sub-community

M23Db Juncus effusus sub-community

M25 Molinia caerulea-Potentilla erecta mire
M25a Erica tetralix sub-community

M25b Anthoxanthum odoratum sub-community

M29 Hypericum elodes-Potamogeton polygonifolius

soakway (lacking H. elodes)

M32 Philonotis fontana-Saxifraga stellaris spring
M35 Ranunculus omiophyllus-Montia fontana spring
M37 Cratoneuron commutatum/filicinum-Festuca

rubra spring

Calcareous grasslands

CG9 Sesleria albicans-Galium sterneri grassland

CG10 Festuca ovina-Agrostis capillaris-Thymus praecox
grassland

CG1l0a Trifolium repens-Luzula campestris sub-community

CG10b Carex pulicaris-Carex panicea sub-community

Mesotrophic grasslands

MG10 Holcus lanatus-Juncus effusus rush-pasture
MG10a Typical sub-community
Swamps

S9 Carex rostrata swamp
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Table 6 Two-way table of communities and blocks from a TWINSPAN analysis of plant
community areas on the survey blocks

11 111
4821672354586
i i
i
31 CG9
32 CG10
23 M37
30 uz23
42 S9
11 M15
13 M17
24 Ul
6 M2
14 Mi8
18 M23
7 M3
40 Wio
8 M4
15 M19
26 U4
5 H21
33 MG10
37 Wil
10 M10
34 W
22 M35
3 H12
16 M20
27 us
28 ué
1 H9
9 M6
19 M25
29 U220
-4 H18
25 U2
35 W7
2 H10
17 M21
21 M32
39 Wiz
12 M1é
20 M29
38 Wieé
36 W9

41 W23
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Table 8

(intensity of disturbance)

Plant communities ranked according to naturalness

1 More natural

2 -->

3 Less natural

Woodland & scrub
Undisturbed
blanket mire

Other Sphagnum-
rich mire

Springs

NVC types: M2, M4,
M17, M18, M19,
M21, M29, M32,
M35, M37, U223, W7,
W9, Wll, Wle6e, W17,

W19, S9

Dwarf-shrub heath
Disturbed blanket
mire

Graminoid-rich mire
Bracken

NVC types: H9, H10,
H12, H18, H21, M3,
M6, M10, M15, Mle,
M20, M23, M25, U20,
W23

Grassland

NVC types: Ul, U2,
U4, U5, U6, CG9,
CG1l0, MG10
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Table 14 Rare, local and relic NVC communities present on the
survey blocks

Rare Local England/N. Relic woodland &
Pennines scrub

CG9, CG10, M10 w19, U23, H21, M15, | W7, W9, W11, W17
M17, M18, M21, M29,
M32, M35, M37, S9
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