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Executive Summary

Overall Results

A botanical survey of twelve woods in northern England and Southwest Scotland was carried
out using the same methodology as 1971, relocating the plots as closely as possible.

Data from this survey were compared and integrated with data collected in the same areas in
1971 and analysed using the VESPAN, TWINSPAN and DECORANA computer programs.
Shifts of the paired plots between TWINSPAN classes and on the ordination diagram can
therefore be compared and their ecological significance determined.

The eight plots supply sufficient information for general comments to be made about the
management status of each wood and these are provided in the text.

Only two woods show signs of minimal management — all the others have direct evidence of
intervention, which has disturbed the natural process of forest development.

There was an overall decline in total basal area of the trees of 14%, a corresponding decline in
total basal area of the shrubs of 76%, which gave a combined fall in basal area of 19%. Only
two woods however showed a major increase in overall basal area, which would be expected
according accepted models of tree growth.

Of the most common trees encountered, ash, oak and birch all declined in total basal area. Of
the less frequently encountered trees. lime and wych elm also declined in basal area whilst
yew, spruce and alder all showed an increase in total basal area. Fir and willow, although
recorded in 1971 were not found in 1998.

There was an overall decline in sapling numbers of 58% with oak, birch and ash all showing
losses of over 50%. Beech and larch were the only species to actually increase in numbers
over the 27 years,

Ash and birch were both present in 1998 in smaller numbers in the lowest DBH class of 5-10
cm when compared to 1971, reflecting poor regeneration in recent years. Oak was found to
be stable in this respect. Yew was present in the largest DBH class >40 cm in higher numbers
in 1998, whilst ash and oak had declined in this class, suggesting the felling of mature stems.

There was an overall decline of 43% 1 maiden stem numbers (all tree species) of the lowest
5-10 ¢cm DBH class, and a corresponding decline of 31% in stem numbers of the largest > 40
c¢m DBN class over 27 years. These figures reflect poor regeneration plus the felling of
mature frees.

In the ordination there was a marginal shift towards vegetation associated with a more open
canopy and a marked shift towards vegetation containing more species from moister
conditions, partticularly in the acid woods

Of ten ficld layer species common in old broadleaved woods all were found to be less
frequent, with Dryopteris filix-mas declining the most closely followed by Rubus fruticosus
and Teucrium scorodonia. Dryopieris filix mas and Dryopteris dilitata declined the most in
cover values (-5.1 & -6.6 respectively). Viola spp. increased in cover value by 1.8.

When woods managed by NGOs were compared with wood managed in private ownership,
the overall decline in all categories was more marked. In those woods managed privately tree




plus shrub stem number had declined by 56%, frequency by 7% and basal area 7%. In those
woods managed by NGOs these figures fell by 79%, 24% and 38% respectively. At one site
managed by a NGO the saplings and shrubs had been removed completely, whilst at
another a large area of juniper had been removed and converted to improved pasture.

General Conclusions

Although eight plots were sufficient to provide an adequate assessment of the changes, the
full sixteen plots would be more accurate, especially for the scarcer tree species and would
enable more detailed management descriptions to be produced for each site. It is therefore
recommended that any future survey should involve recording all sixteen plots in each site.

Although the plots may not be in the exact location, they are sufficiently accurate to enable
valid conclusions to be drawn, because the changes are large and consistent.

Further analysis of the changes in balance between species and vegetation classes is required
to amplify and confirm the initial conclusions. This could be facilitated by larger sample
numbers and the inclusion of more sites.

The conclusions demonstrate the value of the 1971 database as a means of showing trends in
trees and vegetation within native woodlands. Because of the method of site selection in
1971, many of the sites are SSSIs and nature reserves. The database therefore has the
potential for auditing the status of these sites.

The majority of changes can be clearly attributed to management and emphasize the role of
human influence as opposed to natural processes in change within native woodlands.

The decline in regenerative capacity 15 a real cause for concern especially considering the
many discussions on the role of natural regeneration identifying natural processes rather than
management as being the limiting factor.

Statements made in 1970 concerning minimal management in both pinewoods and native
woodlands need consideration especially in view of the fact that the two woods with the best
regeneration structure, are both unmanaged.
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Introduction

Although ancient semt-natural woodland has been recognised as an important aspect
of our natural heritage for many years, very few long-term studies have been cammed
out in order to determine the nature and rate of botanical change within these habitats
in the UK. Peterken and Backmeroftt (1988) describe five such studies that have
monitored change in woodland over 25 years or more. These include a comprehensive
account of botanical change over forty years at Lady Park Wood in the Forest Of
Dean by Peterken and Jones published separately (1987 and 1989). Kirby, Thomas
and Dawkins (1996) describe changes in Wytham Woods (Oxfordshire) with some
reference to the associated herb layer. Cooke, Farrell et al. (1995) describe changes in
the abundance and size of dog's mercury Mercurialis perennis associated with deer
browsing. Barkham (1992) describes the effects of management on the ground flora
of Brigsteer Park Wood in Cumbria over 18 years. Stutter (1996) describes change in
botanical composition over thirty two years at Monks Wood National Nature Reserve.
Earlier work carried out in the USA also adequately describes secondary succession
in temperate woodlands (Bormann and Likens 1981) and (Stevens and Waggoner

1980).

This present study is an attempt to pull together the different strands and emphases of
these past works, combined with the analysis of data collected in 1998 compared with
those collected in 1971. This should give an insight into the nature and direction of
change in twelve areas of woodland in Northwest England and Southwest Scotland,

and allow an explanation for any changes that have taken place over the past 27 years.

HISTORICAL CONTEXT

In 1969 the then Nature Conservancy Council initiated a survey of 103 cartologically
defined woodlands using a standardised methodology. This was carried out in order

that an integrated system of woodland classification could be produced (Bunce 1982).
As the original data were still extant in 1997 it was decided that they could be used as

baseline data for a study of vegetation change over the ensuing 27 years.
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as: partridge, pheasant, roe deer, salmon and brown trout being the main foci of
attention. Roe deer are culled annually and any increase in browsing pressurc over the
last 27 years was suggested as unlikely. It was also mentioned that bracken (Preridium

aquilinum) had increased in cover substantially over the last 27 years.

Wood 2, Seatoller (OS grid ref. NY 240130), has been owned and managed by the
National Trust since the 1971 survey (Bunce pers. comm. ). Although subject to
grazing by sheep and unchecked deer browsing it maintains a rich bryophyte flora, the
conservation of which is one of the prime aims of present management (National
Trust pers. comm.). It is intended that stock fencing be erected this winter (1998-

1999}, in order to keep sheep grazing under control.

Woods 3 and 4, Birk’s Brow and Winster House (OS grid ref. SD 410930) are
contiguous areas of privately owned woodland. There was evidence of extensive
coppicing within the last 30-50 vears. The affected trees being mainly sycamore (Acer
pseudoplatanus) and oak (Quercus petraea). However apart from this and some sheep
and cattle grazing in certain compartments there was no evidence of intensive
interventionist management. Consultation with the gamekeeper confirmed this
assumption and although most areas are free from grazing, the presence of roe deer
(Capreolus capreolus) could not be ignored during the survey as sporadic barking

echoed through the trees heralding the beginning of the rutting season.

Wood 5, Hall Brow (OS grid ref. SD 347886) is owned and managed by the Lake
District National Park Authority. Although details of past management are unknown,
it is fenced from grazing and there was evidence of limited replanting of yew (7axus
buccata) and oak (Quercus spp.) and also 30-30 yr. old coppicing of oak. One area
was protected with deer fencing and although bracken (Preridium aquilinum) was
rife, many saplings of beech (Fagus sylvatica), birch (Betulu spp.) and rowan (Sorbus
aucuparia) were growing up through the bracken which were absent from the rest of

the wood.

Wood 6, Great Knott (OS grid ref. SD 335917) is owned and managed by the Forestry

Commission and again although details of past management are not known it was




-m-—-—---u---mﬂ--‘

evident that a popular public right of way runs through this wood, which is also
fenced from grazing. There was no evidence of any past coppicing, unlike the other
woods. Again like Hall Brow this wood contained an area protected from deer,
although the fencing was presumably erected more recently as there was not the same
degree of regeneration in this area as there was at Hall Brow. There was some

evidence of the felling of young oaks at two of the sample locations.

Wood 7, Whitbarrow (OS grid ref. SD 445875) 1s privately owned and managed
except for an area at the northern tip, which 1s managed by English Nature under
lease. In the summer of 1998 this wood was designated a National Nature Reserve.
Consultation with the gamekeeper revealed regular deer culls and some thinning of
mature trees. The section managed by English Nature has recently been extensively
cut for coppice in an effort to encourage butterflies (English Nature pers. commn. ).

Again, sheep or cattle do not graze this wood.

Wood &, Haverigg Holme (OS grid ref. SD 265917) 1s the site of a former much
larger area of woodland. As the tron industry in the mid eighteenth century reached
new peaks of production the demand for charcoal was greater than ever before and
the woodland at Haverigeg Holme supplied this industry untit coke became the
preferred fuel over charcoal in the mid nineteenth century (Satchell 1989). Indeed, the
presence of fragments of pig iron around the site suggests that smelting was actually

carried out on site at some time during its history.

Larch trees were planted presumably for the production of pit props to supply the
iron ore mines in the early nineteenth century. However as their full potential was
never realised the larch at Haverigg Holme were felled during the war years to aid a
failing economy (Rimmington pers. comm.), Since the present owner acquired this
site trees have been continuously cleared in order to increase the area of fand
available for sheep grazing. Although the site is now very sparsely wooded the owner
is considering replanting again with the aid of the *Woodland Grant Scheme’. It

should be noted that the sward left after felling 1s very diverse in plant species and

attracts many butterflies including frititlaries and skippers and the intermittent
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rustling of the undergrowth amongst the rocks in some areas suggests prime habitat

for the common lizard (Lacerta vivipara).

Wood 9, Pike Gill (OS grid ref. SD 615665) is privately owned and although the
southemn perimeter is stock-proof, evidence of limited sheep grazing within the wood
was apparent to the east, although the western end appeared ungrazed. Silvicultural
management at this site appeared to be non-existent, with no evidence of planting,
telling or coppicing in recent times. Certain areas at the edge of the wood had been
incorporated into the adjacent semi-improved pastures by moving the fence line
inside the wood. In these instances the trees were still standing but the field layer was

closely cropped with no natural regeneration.

Wood 10, Rottenbutts Wood (OS grid ref. SD 668890) is privately owned and
classified as “replanted ancient woodland’ by English Nature (Frankland pers.
comm.). This woodland 1s a mosaic of semi-natural broadleaved woodland and
conifer plantations. The site is stockproof and ungrazed by sheep, roe deer however
browse throughout the wood. During the lifetime of the present ownership regular

thinning and replanting has been carried out, but no coppicing or clear feiling.

Wood 11, Eaves Wood (OS gnid ref. SD 465763) is owned and managed by the
National Trust and is a National Nature Reserve. Although ungrazed in most parts a
compartment (not included in the survey) is fenced and grazed. Roe deer are present
throughout the wood. A warden has been responsible for the management of this
wood for the last nine vears and has carried out limited coppicing and scrub clearance
(Nat. Trust pers. comm.). Evidence of the felling of non-native conifers was also

found at one sample point.

Wood 12, Tynron (OS grid ref. NX 826926) is privately owned. A large section of
juniper (Juniperus communis) scrub is fenced from grazing and managed by Scottish
Natural Heritage as a National Nature Reserve. This site was designated a NNR in
1957 and management at the present includes bracken control and the trapping of

rabbits.
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BOTANICAL COMPOSITION AND TOPOGRAPHY

Eden Gorge:

Eden Gorge (ca.30ha.) can be separated into two distinct woodland types; that on the
east bank being diverse in both species and age structure, with a dense canopy cover
on clayey soil and much regeneration. Although the bedrock is sandstone this wood
contains many mature beech trees along with ash (/raxinus excelsior), birch and
sycamore. All of these except birch tend to prefer basic soils whilst sandstone is

usually associated with acidic soils.

Rodwell’s description (1991) of W11 woodland (Quercus petraea-Betula pubescens-
Oxalis acetosella) seems to fit this wood well although the high incidence of
sycamore and the presence of alder (A/nus glutinosa) on the east bank give this area
some affinmty with its south-eastern counterpart the W10 (Quercus robur-Preridium
aquilinum-Rubus fruticosus) woodland. Peterken’s Stand Type 3D (Acid sessile oak-
hazel-ash wood) would also suffice as a description (Peterken 1981). Using Bunce’s
key (1982) the classification as woodland type 9 (Endymion non-scriptus, Rubus

fruticosus) 1s probably the most accurate.

On the west bank the cover is predominantly bracken with some birch, rowan and
hawthorm (Crataegus monogyna) scattered throughout. Although resembling
Rodwell’s (1991) description of W25 (Pteridium aquilinum-Rubus fruticosus)
underscrub it is perhaps more acceptable to regard this community as the remnants of
a W11 (Quercus robur-Pteridium aquilinum-Rubus fruticosus) woodland that

previously occupied this east facing bank.

Flushed areas on both banks are present, with alder (4/nus glutinosa) proliferating on
the eastern bank and soft rush (Juncus effusus) proliferating in these areas on the
western bank. Although occurring in only two of the eight quadrats, foxglove
(Digitalis purpurea) gave the impression of being more frequent with its brilliant
pink-purple flowers swaying in the unseasonable rain-laden breezes that accompanied

this survey. Where precipitous cliffs protected the vegetation of the West Bank from



browsing, heather {(Calluna vidgaris) had found a niche. This species is included by
Rodwell (1991) in his description of W11 woodiand and the U20 (Preridium
aquilinum-Galium saxatife) calcifugous community, and it is probable that a shift
from W11 to U20 possibly via W25 has allowed this species to remain a constituent
here. On infrequently used tracks on the western bank those species associated with
trampling were evident ie. plantains and buttercups (see sample 70 Appen. 4).
However even on the edge of the path through the eastern wood these species were

seldom seen.

Seatoller:

Seatoller at 150-300m elevation {ca. 50ha.) has one of the most oceanic climates of
the twelve woods, the presence of Rubus saxatilis, Polygala serpyliifolia and Aira
praecox at quadrat 95 (see appen. 4), giving this area a sub-montane influence. This
wood is situated on a steep south-easterly facing slope with the soil surface being
broken in many places by outcrops of the Borrowdale volcanic rock that lies close to
the surface over much of the wood. The north eastern half of the wood 1s
predominantly W17 (Quercus pefraea-Betula pubescens-Dicranum majus) woodland
(Rodwell 1991). Peterken’s classification of stand type 6A (upland sessile oak wood)
and Bunce’s Plot Type 25 (Galium saxatile-Deschampsia flexuosa) western acid

sessile oak wood, serve as alternative classifications.

The south western half of this wood is far more open with few trees and a closely
grazed field layer resembling Rodwell’s (1992} Uda (Festuca ovina-Agrostis
capillaris-Galium saxatile) calcifugous grassiand, typical sub-community, (see
quadrat 95 in Appen. 4). There are patches of coniferous plantations in this half of the
site but the oak-birch canopy is not present at all here. The presence of three ancient
yew trees in the centre of the site, dating back to the beginning of the first millemium
A.D., (Mills 1998) give this area an added attraction to complement its rich bryophyte

community.
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Winster House and Birk’s Brow:

Winster House and Birk's Brow are contiguous parts of a larger area of woodland,
covering approximately 50 hectares between them. These woods are located on
Silurian slates grits and flags with the corresponding acidic soils. These rocks are
never far from the surface and outerops and clifts covered in bryophytes and billberry
(Vaccinium myrtillus) are frequent (although unrecorded at Winster House). Like
Seatoller, Birk!s Brow can be described as a mainly species poor W17 community.
Winster House however is more akin to Rodwell’s (1991) W11 (Quercus petraea-
Betula pubescens-Oxalis acetosella) woodland, with the most frequent tree being
sycamore (III), with birch and oak having frequencies of II. Peterken’s stand type 3D
{Acid sessile-oak-hazel-ash wood) and Bunces’s plot type 22 (Blechnum spicant-
Rubus fruticosus) would also serve as useful classifications. Bracken is one of the
most frequently occurring forbs in these woods and has the highest cover of any. Its
associates Oxalis acetosella and Anthoxanthum odoratum are present at the

corresponding frequencies for W11 and W17 respectively.

The topography of this area is one of undulating terrain rising from 60m. to 130m. in
parts. There are flushes, bogs and streams at various locations throughout the woods
lending an aquatic influence to the otherwise relatively homogeneous field layer. The

principal hydrophytic species being Deschampsia cespitosa, and Carex remota.

Hall Brow:

Hall Brow is another W17 wood (ca. 25ha.) with the canopy dominated by oak and
birch and a field layer dominated by bracken, Anthoxanthum and Deschampsia
fexuosa. Where streams cut through this wood, species such as Juncus effusus,
Galium palustre, Chrysosplenium oppositifolium and Scutellaria minor play an
important role in field layer community structure. This wood is situated on a west
facing hillside extending from 50m. to 150m. in elevation. In arcas where the
underlying rocks break the surface, yew trees find a niche and grow in clumps
throughout this wood. Vaccinium is far more frequent in this wood than any of the

previous woods described and it also has a much greater allocation of pterydophytes




than would be expected in a W17 community. In particular bracken, Dryopreris
dilatata,and Dryopteris filix-mas are abundant, suggesting that deer browsing is kept

in check, although roe deer were seen during the survey.

Great Knott:

Great Knott is a wooded hill (ca. 20ha.) extending from 70m. to 170m. in elevation
and 1s a contiguous part of Grizedale Forest, situated at its southern end. Similar to
Hall Brow in many ways it has high bracken cover and more Dryopteris dilatata than
would be expected. However this wood is lacking in ash cover with beech replacing it
as a complement to the oak-birch dominance. There are fewer rocky outcrops here
and 1t can be assumed that the so1l is perhaps deeper here than at the previous four
sites. Yew trees are absent from this wood again the reason may be the absence of
suitably thin soils and rocky substrata. A waterlogged area along the north eastern
edge of the wood supports Juncus effusus, Blysmus compressus and Deschampsia

cespitosa, adding to its diversity.

Whitbarrow:

Whitbarrow covers an area of approximately 125ha. with the majority of the wood
situated on gently undulating Carboniferous limestone at 50m.-100m. elevation,
however to the east of this area a steep incline leading to Whitbarrow Scar ascends to
180m. The vegetation at this altitude is dominated by Sesferia albicans, with a
sprinkling of Molinia caerulea. Stunted yews grow here alongside birch amongst the
limestone crags. This community 1s a sparsely wooded example of Rodwell’s (1992)
CGY (Sesleria albicans-Galium sterneri} calcicolous grassland. Whilst at the foot of
the incline and spreading out westwards is an upland ash-birch-hazel wood,
categorised by Rodwell (1991) as W9 (Fraxinus excelsior-Sorbus aucuparia-
Mercurialis perennis) woodland. This wood follows Rodwell’s description closely
apart from the abundance of yew trees growing theoughout this site. Where flushes
and streams cut through this woodland, plants such as Equisetum arvense, Carex
remota, Juncus filiformis and Filipendula ulmaria, add a distinct richness to the field

layer.




Havertgg Holme:

This site covers an area of approximately 25ha. Previously oak/birch woodland, this
site is now mostly semi-improved pasture. Using Rodwell’s classification (1992), this
site is dominated by U4 Festuca ovina, Agrostis capillaris, Gelium saxatile
calcifugous grassland, with a few scattered oak trees and occasional patches of grazed
woodland. The site is situated on a steep NW facing hillside rising from 80m. to
160m. The presence of rocks and boulders of the Silurian Coniston grits scattered

throughout this area break the open sward in many places.

The dominant grasses here are Deschampsia flexuosa and Agrostis capillaris with
Festuca ovina and Cynosurus cristatus also present at high frequencies. The
dicotyledonous element contains Galium saxatile and Rumex acetosellu at high
frequenctes, with a liberal sprinkling of the hawkbits Leontodon hispidus and

Leontodon autumnalis.

Amongst the boulders the ferns Polypodium vulgare, Dryopteris dilatata and
Diryopteris filix mas grow alongside the heaths Calluna vuigaris and Erica cinerea,

where the rocks have protected these species from grazing by sheep.

Pike Gill:

This wood 1s situated on either side of a tributary to the River Roeburn and is one part
of a continuously wooded gill that stretches 2km. upstream from the confluence with
the river. The area covered by Pike Gill is approximately 10ha. at an elevation of
90m. This, often steep sided gill is densely wooded with the dominant tree species
being; sycamore, hazel, ash, oak and alder. Rodwell’s W9a Fraxinus excelsior,
Sorbus aucuparia, Mercurialis woodland, typical sub community, describes the
botanical composition of this wood well. However in this instance, dominance of the
canopy by ash, rowan and birch is replaced by ash, sycamore and birch, with oak

being more dominant at Pike Gill than in Rodwell s W9a wood.
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Hazel is the dominant shrub with hawthorn and holly well represented. The field layer
is dominated by Deschampsia cespitosa, Dryopteris filix mas, Oxulis, Rubus
Sruticosus and Dryopteris dilatuta. The presence of Deschampsia at such a high
frequency alongside the abundance of alder and Chrisosplenium suggests that areas
of this wood are more akin to W7 (Alnus glutinosa, Fraxinus excelsior, Lysimachia
nemorum) woodland than W9 and a description of this wood as a patchwork of the

two may well be more accurate than solely W9a.

Rotten Butts:

Situated on a steep NE facing slope this wood rises from 140m. to 240m. and covers
an area of approximately 20ha. Although dominated by planted spruce and larch there
are areas of broadleaved woodland with a substantial number of dead elm trees still
standing. Beech, sycamore, oak and rowan are the dominant broadleaved trees, with a
field layer dominated by; Agrostis capillaris, Oxalis acetosella, Dryopteris dilatata
and Dryopteris filix mas, with the latter only growing in those areas free from
conifers. Although ash trees were not recorded the other constituents suggest that this

woodland is extensively modified W9a (ash, rowan, dogs mercury) woodland.

The western end of this wood is covered by Rhododendron and the field layer is
virtually non existent, indeed most of the areas where larch and spruce have been

planted have a very species poor field layer.

Eaves Wood:

Covering an area of approximately 50ha. Eaves Wood sits on limestone pavement
where the skeletal soils allow yew to proliferate. At 40-70m. elevation this wood is
located 1km. from the coast and as such benefits from a mild microclimate. This is a
very diverse wood with many introduced species including; Cotoneaster horizontalis,

and Clematis vitalba. Oak, ash and yew dominate the canopy layer whilst Viola spp.



Rubus fruticosus and Brachvpodium sylvaticum dominate the field layer. Hazel and
hawthorn, with some blackthorn (Prunus spinosa) represent shrubs here with
wayfaring tree (Viburnum lantana) interspersed. Where yew trees proliferate, the field
layer is patchy with few species apart from seedlings of holly and ash. However

where the canopy 1s thin a multitude of dicotyledons grow in profusion.

With many similarities to Whitbarrow, this wood can be classified as W9, with the

presence of yew trees adding to its diversity.

Tynron:

Tynron Wood covers an area of approximately 25ha. rising from an etevation of 80m.

to 130m.

This stie contains an area of improved grassland, (MG6b- Lolio, Cynosuretum cristati
grassland, sub community Anthoxanthum odoratum), an area of semi-improved
grassland U4 (see Haverigg Holme above), and an area of juniper woodland (W19

Juniperus communis ssp.communis, Oxalis acetosellq).

The improved grassland is very species poor and dominated by the grasses Lofium
perenne, Cynosurus cristatus, Agrostis capillaris and Dactylis glomerata. 1t contains
few dicotyledons and is grazed by sheep. The semi-improved grassland is far more
diverse with many more dicotyledons and a tussocky appearance. The area of juniper
woodland is almost as diverse as the semi-improved grassland but with additional
species such as Calluna vulgaris, Inula conyza, Fragaria vesca, Succisa pratensis and

Rosa canina agg. replacing the more nitrogen demanding dicotyledons.

Methodology

Although the original survey in 1971 involved the recording of 16 quadrats per wood,
this second survey halved this number to eight as it was thought to be more important
to cover more different woodland types in less detail given the time restraints. [t was

decided to revisit all the odd sample locations i.e. 1-15, using compass bearings and




pacing distances from easily identified locations, such as boundary intersections,

watercourse confluences and the intersections of woodland tracks.

The owners of the woods all had to be contacted in order that permission could be
granted for the survey to be carried out. This involved travelling to the vicinity of
each wood and making inquiries at the nearest place of habitation. In many instances
these happened to be farms where information was freely available as to who the
owners were. Follow up phone calls and letters secured permission on ali but two

0ccasions.

As much of the survey was carried out on hilly terrain a degree of correction had to be
made for steep inclines when pacing distances. The following is a gude to the
corrections made; 20deg.=+6%, 25deg. +10%, 30deg. =+15%, 35deg. =+22%, 40deg.
=+31%, (Bunce 1971 unpub.)

Using 1:25,000 scale Ordnance Survey maps and the original l’in.;h scale maps the
position of each original quadrat was located and a new quadrat laid out and
examined. Using the same method of recording as in 1971, data were collected from
eight locations in twelve woods, giving a total of ninety six samples in all. The
quadrats used (Appen. 1) were 1dentical to the originals and consisted of a central peg
with four lengths of twine attached to it. Each length of twine was 10m. long with
coloured tags at intervals of, 1.42m., 3.54m., 5.00m., 7.07m., and at the end was
attached another peg.. These tags delineated the corners of four nested quadrats, and
the pegs marked the comers of the largest quadrat (14.14m. X 14.14m. = 200 sq. m.),
once the lengths of twine were stretched out at 90deg. to each other. A search for all
vascular plants was made, starting in the central quadrat (2m. X 2m.} and gradually
working outwards once all species in the previous quadrat had been identified and
assigned a cover value (Appen. 3). Only spectes that had not been recorded in the
previous quadrat/s were recorded in subsequent quadrats. A final cover value was
estimated for each species as a % of the largest 200sq. m. quadrat. Any trees, shrubs
or saplings were recorded on a separate sheet (Appen. 2). The most northerly and
southerly quarters of the quadrat (delineated by the lengths of twine), were checked

for trees, shrubs and saplings with a measurement of diameter at breast height (DBH)
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for each being recorded. The other two quarters (west and east), were only checked
for trees over 4cm in DBH. All oaks were recorded as Quercus petraca and all birches

as Betula pubescens.

The tree data were analysed first, with number of stems over 4cm. of each species in
each wood totalled, frequency of occurrence over the eight samples and total DBH
and basal area were also estimated (Tables 1 & 2). These figures were then compared
with those for 1971 and an estimate of overall change over 27 years made, (Tables 3
& 4). Numbers of saplings for each species were totalled for each survey year, (Table

5), and an overall indication of change estimated.

The DBH data were then categorised into stem number per DBH class. These DBH
classes were; 1: 5-10cm_, 2: 11-20cm., 3; 21-30cm., 4: 31-40cm. and 5: >40cm. Bar
charts were then drawn for the most common tree species in each of the woods, (Figs.

1-17).

In order to determine trends in regeneration, and the felling of mature trees the data
were checked for the number of maiden stems 5-10cm. DBH and the number of
mature trees >40cm. DBH. Data from 1971 were compared with data from 1998

(Table 6), and a site by site comparison made (Tables 7-14)

After analysis of the tree and shrub data the field layer data were entered into the
VESPAN computer program (Malloch 1995), using the RECORD option. Once
entered the data were then selected by wood in SELECT and then frequency and
cover values for each species were printed in TABLE, (Appen. 4). The frequency
tables were then analysed and the ten commonest species were chosen and their

changes in frequency and cover value noted over the 27 years, (Table 15).

The data entered into RECORD were then prepared in PREPARE and a TWINSPAN
analysis carried out (Fig. 18), using the same procedure a DECORANA analysis was

also carried out for both species and samples (Figs. 19 & 20).



TWINSPAN (Hilt 1979b) is a computer program written in the 1970"s and still used
extensively today for vegetation analysis. It separates samples of vegetation according
to their degree of similarity or difference. As Fig. 18 shows the most disparate
samples are located at either end of the continuum, whilst those in the centre tend to
be very similar. This procedure uses indicator species to make the divisions between
samples. The best indicator species are present in all the samples on one side of the
split but not in any on the other side. However these species tend to be rare and often
one finds species confined to one side of the division, but not in all the samples of
that side, or present in all the samples on one side but also with a few on the other

(Malloch unpub.).

DECORANA (Hill 1979a) is a computer program that was also written in the 1970s
and still used widely today for vegetation analysis. It is a method of ordination that
allocates scores to both samples and species according to their similarities and
differences. This method differs from TWINSPAN in that it is able to produce a two
or even three dimensional plot of the species or samples, showing their degree of

similarity or difference using mairix algebra.



A comparison was then made between those woods that had been managed privately
and those woods that had been managed by non- governmental organisations
(National Trust, Lake District National Park Authority, Scottish Natural Heritage, and
Forestry Commission). Data relating to mean stem number, frequency (diversity) and
basal area per wood for trees and shrubs were compared between management

regimes (Table 16).

Results

Tables 1 and 2 show how stem numbers, frequency of occurrence and total basal area
of the commonest trees and shrubs have changed from 1971 to 1998, and also how
these attributes vary between woods. If the “total’ rows are compared it can be seen

that basal area (which is an indicator of canopy density} has increased at:

* Hall Brow (11%), Eden Gorge (6%), Winster House (33%), Pike Gill (11%) and
Birk’s Brow (43%).

But has fallen at:

¢ (Great Knott (48%), Seatoller (62%), Haverigg Holme (68%), Rotten Butts (43%)
Eaves Wood (38%), Tynron (66%) and Whitbarrow (6%,

Spearmans Rank Correlation was carried out on % change in basal area and % change
in species no. per quadrat per wood (rs = 0.813, n =7, P <0.05), basal area and species
richness were negatively correlated. The same test was carried out with % change in
stem numbers and % change in species no. per quadrat per wood (rs =0.848, n=7 P

<0.05), stem numbers and species richness were also negatively correlated.

Tables 3 and 4 show the changes in basal area between tree and shrub species over
the 27 years. Alder and spruce increased the most (150 & 121% respectively),
however in real terms these changes are not as important as those regarding ash, oak,

birch and sycamore which were far more numerous. Again the biggest decreases

involved those trees that were very infrequent (fir & willow). But the figures for the




commoner trees; ash, oak, birch, elim and beech all showed substantial decreases in
basal area. Svcamore showed a slight fall in basal area (2%) which 1s unlikely to be
significant and yew showed a substantial increase (19%). All the shrubs except cherry

showed a considerable decline, up to 93% in the case of juniper and 90% for holly.

An overall decline in total basal area of all trees of 14% was found and a
corresponding decline of 76% for shrubs was noted. However the decline in stem

numbers was more dramatic with shrubs declining by 84% and trees by 49%.




Table1 — S e N i — S e E— —— S — -
Stem N_y_[qbers (SN) Frequency OfOc__cur[ence(F} And Total Basal Area (TBA) At Breast | ]
Of Trees And Shrubs - Found 'n Elght 200sq.m. Quadrats in Each Of Twelve Different Areas ¢
Woadiand Surveyed In -19?1 - o R o ) )
o o -._—é;ét Knot:t i .“Hall Brow . ‘_-_Edeknié;;ge ) i—'\l.inster House Seatoller ) B!rks Br;\;_ N

_ SN F__ TBA SN F TBA SN F TBA SN - F TRA 7SN F__ TBA SN F TB,,{\,,A
Ash None None 222197113 2 1346 3 3 542232 1 1738
Qak ) 105 8 23473 42' 8 10003 3_” 2 9082 120 4 ) 55830 _15 5_21461 225 5 135_?9_
._B__iI'Ch iﬁ?ﬂ 6 M 89 66 7 7481 |8 3 2937 78 7 555? 11 3 779?8 i71 ? 4832
Yew ‘None None None 1 1520  |None " None |
Alder __None 12 1 371 |None None _Nene i_z_#_ 4
Sycamore _ 'None _ 'None 13 2 3417 |98 4 6530  None 31173
Larch JNone None 2 1 732 !None Mone [None )
Elm {Nane rlNone _ 3 1 962 None 4 2 2159 iNone
Beech None 2 1 3356 |6 2 8273 |None None ~ None
| Willow ‘None 2 2 177 |None 11 2 869 |None _ 31 184
Hawthorn  :None None None 71 8 10 3 w87t 1 5
yHaze! 23 2 115 88 4 1129 9 1 26 211 3 1623 (79 4 1704 182 2 1153
Holly _iNone None 2 1 863 None _ 5 1 908 ﬁNoné
|Cherry None !Nqne ___|None __iNone None iNone
Rowan  'None 1 1 28 [Nome None 36 3 780 :Nome |
Elder ‘None” . None _ [None LS 78 'None %r;lone
Total .1185 16 30777 213 26 22545 148 15 28829 438 25 24065 |162 24 35100 419 19 21657
. Whitbarmow Haverigg Pike Gill Rotten Butts :Eaves Wood ‘Tynron

. |Home | o

o ...-L?N F TBA 'SN _F TBA__ SN F TBA SN F TBA SN F TEA ‘BN F T§Aﬁ¥

|
Ash 174 5 6640 iNone [14 4 1856 8 3 3556 38 5 2805 8 o 2034 |
Oak 23 3 3395 131 514168 34 5 5027 |3 2 8187 |13 3 2820 None
Birch 30 5 579113 3 566 |13 4 1697 |None None ~  iNome
Yew 23 4 15229 |None None None 60 5 7131 INone ]
Alder None  None 12 4 4165 None None Nore
Sycamore |21 3 2277 'None j17 3 7934 14 5 9236 |64 4 2930 None
Spruce 26 1 5794 [None INone None None None
Larch_ _None None None 21 2 9052 4 3 4786 None
Lime o ﬁﬁ_c_)_r_]_e _INone None N iNone 97 2 2216_____N_0r!_e L
[Elm 2 1 594 'None 1 660 40 4 12129 2 1 2928 |None
Beech _INone None None 8 3 3870 |1 1 1886 'None
| Wiilow ‘None JNone 10 4 1877 |None !None None
Fir _None . .None ) None 2 2 5044 None None___ ) -
| Scots Pine ___jﬁlgne B |None ‘None [None ) 10 4 4% 0 None o
Hawthorn 14 4 446 ‘None 153 2049 1 1 78 iNone  INane
Hazel 137 7 2647 11 1 142 |97 5 2113 None 464 7 2255 INone
Holly 3 2 646 |None 5 2 986 None ‘None B e
Chery 1t 2001 1 2290 None 1 1 346 Neme 6 2 6167
Rowan 3 1 t4None 18 3 1933 [3 1 147 |1 1 65 iNone
Elder Nonhe ‘None 114 42 ‘None None None
ﬂf_\i_pﬁ(m___ﬁ)pe None None ‘Mone None 899 6 6198
Total 587 38 43493 156 10 17166 |247 42 30120 1101 24 52645 1657 36 34772 913 10 15299




Table 2. e l N

Stem Numbers (SN) Frequency Df Occurrence (F) An& fdtal Basal Area  (TBA) At Elreast nght (sq cm, )

Of Trees And Shrubs Found in Eight 200 sq.m. Quadrats In Each Of Tweve Different Areas Of Semi-Natural

b —_— RN -1

Woodland Surveyed In 1998, i ! :
—

iGreat Knott _ Hall Brow Eden Gorge Winster House !Seato!ler Blrk s Brow

s ST S, [ R P ——
: !
|
i

'SN_F TBA SN F TBA SN F TBASN F TBA |SN F TBAISN F TBA|

i [ i

IAsh  None 2 1378 20 3 3137 28 3 2195 [None 3 1 165
l Oak 22 7 11516 40 7 18220 (6 3 16862 11 3 12717 2 1 10936 75 5 17318
Birch 12 5 3728 17 6 20678 5 1965 12 3 2377 |1 1 1134 28 4 4590
Yew  INone 5 1 2523 |None 1 11735 None None
Alder None 5 1 6408 1 2284 None  None None )
. |Sycamore | None ‘None 25 3 4706 36 4 7805 None 52 2 7516
Spruce Nene None 13 1 960 1 1 2642 None  Nome
Lime None ‘None None 'None Nome ‘Q_WLHSGT
I Elm __  Noe [Nore 5 3 456 None None T e
Beech 6 2 52%Nome |8 2 401 None  Nere [2 1 528
Scots Pine  [None 1 1 4778 None ~ ‘Mone  iNone Nore
l Hawthorn  |Nene 1 1 13318 3 73 Nome 8 2 1402 None
Hazel 2 4 1422 1 157 2 218 1 150 ‘None 22 1 208
Holly None ‘None None t 17 :None 1t 13
' Cherry None None _ Nome 3 1 635 Nome __|None
[Rowan  [None  None 18 3 33t 1 706 'None None
Elder None None 3.1 3 Nome  None _|Nonme
| Total 42 15 15911 73 16 29654 120 30 29933 102 19 30869 |11 4 13472 |194 18 32326
F : 5
' | ) Whitbarrow fl-nle-we;rlg_g______ ___|Pike Gill {Rotten Butts Eaves Wood | Tynron
o Holme ‘T 5 l
i SN _F_TBA SN F_TBA Ell F TBASN F TBA ISN F TBAISN F TeAl
I Ash 467 9508 1 1 1017 0 3901 | None 316 1638 11 2 2218 |
Oak 6 2 3017 None 14 4 4720 |4 3 2521 |22 7 3664 None
Birch |23 4 6470 |None 14 4 5729 (7 2 2208 |1 1 113 |None |
I Yew 40 5 13341 None I None None 67 6 10814 None |
Alder None  None 12 4 4366 12 1 2669 None 7 1 1510
Sycamore |6 2 2086 None 27 5 4380 5 2 4576 |10 5 644 |None
. Spruce 6 1 5000 MNome 1 1 3019 [7 1 1221 None None
Larch None  |Nome  MNone 34 3 9572 9 4 3231 \Nome
Lime |None _ |Nome None Norne 'None None |
l Elm |None None 10 2 426 2 1 911 INone None
Beech None  [None 2 1 277816 3 873 None None
Willow 'None ~ |None ‘None None iNone None |
' Scots Pine _ None __|None Nome i1 16026 1 1 707 [None
: Hawthorn 2 2 6 |None 9 4 1197 N""e,_,___,,,,,,,.,, 25 3 199 |None |
Hazel 34 6 4683 1 5 176 5 572 iNone 486 5 391 None
I Holly 17 1 185 None |5 3 42 jNene 1 1 78 |None "
Cherry 7 1 5981 1 4417 (1 1 2200 5 2 162 None 9 1 109
Rowan None  [Nene None 7 2 414 |11 3 146 |None
Elder None ~ |None 2t 10 |None None Nore |
' | Juniper None {None None None None |83 1 404
l Total 187 31 40679 |5 3 5439 182 39 33430 180 21 30153 224 42 21625 loo 5 5228




Table 3. |

iTotal Stem Numbers (SN}, Frequency Of Occurrence (F}

And Basal Area (sq.c

m.) For

gEach Tree Type (over 4cm.DBH) And Each Shrub Species (any diameter)

, For Both

5_1_971 And 1998.

et e e e

| 1971 1998

; SN F Basal Area SN F Basal Area
Ash 192 28 29044 154 28 24157
Oak 614 50 116640 202 42 100491
Birch 345 45 38024 123 35 31281
Yew 84 10 23880 113 13 28413
Alder 40 6 4578 34 8 11468
Sycamaore 230 22 32506 161 23 31713
Spruce 26 1 5798 28 5 12842
Lime a7 2 2216 9 2 1567
Elm 52 10 16432 19 7 2224
Beech 17 7 17385 25 9 5105
Willow 26 9 2907 Nit Nii Nii
Fir 2 2 5944 Nil Nil Nil
Scots Pine 10 4 4910 3 3 10511
Cherry 9 5 8823 26 7 8088
Subtotal 1 1744 201 312083 897 182 268871
Hawthorn 48 13 4273 63 15 3010
Hazel 1431 36 12907 200 23 1972
Holly 15 6 3184 25 7 315
Rowan B2 10 2997 37 2] 1299
Elder 12 5 120 5 2 45
Juniper 899 B 6198 63 1 404
Subtotal 2 2487 76 29679 393 57 7045
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Table 4.
Change In SN, ¥ And Basal Area ;
lover Twenty Seven i
Years (%) For All Twelve Woods. |
SN F Basal Area
Ash -20 0 -17
Qak 67 -16 -14
Birch 64 -22 -18
Yew 34 30 19
Alder -15 33 150
Sycamore -30 4 -2
Spruce 8 400 121
Lime -90 0 -29
Elm 83 -30 -88
Beech 47 28 -70
Willow -100 -100 -100
Fir -100 -100 -100
Scots Pine -70 -25 114
Cherry 189 40 3
Hawthorn 3 15 -29
Hazel -86 -36 -85
Holly 87 17 -80
Rowan -40 -10 -57
Elder -58 60 B2
Juniper -93 -83 -93
Total Change
{trees &
shrubs) -69 -14 -19
Trees Only 49 -9 14
‘Shrubs Oniy ; -84 -25 76




Tables. =~~~ | ]
Total Number Of Tree Saplings (<5cm.DBH)_
For 1971 And 1998 And %.Qh?r_‘gﬁ_._____._ .
| .
. Loert | 1sss T T
Oak 88 | w7 . ]
Larch L
| Birch 57 5 B
| [ Spruce 1 0
‘ Aspen 1 Y
Elm 22
[Sycamore | 57 48
Ash 108 48 _
Beech 1 5
Yew , 17 5 -
Lime 29 0
Willow 1 0
1Scots Pine 1
Total | 314 | 133
L N
| Total change = 58% loss in tree saplings
over 27 years. ]

Table 5 shows how dramatically the number of saplings has dropped over the 27
years; from 314 to 133, a drop of 58%. The species that had declined were

predominantly oak, birch, yew and ash whilst beech and larch showed a slight

Increase.
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Table 6 shows how the regeneration of maiden stems of different tree types (genus or

species, 5-10 cm. DBH) has changed over the 27 years between the surveys, This

table afso shows how the number of mature trees over 40 ¢cm. DBH has changed over
time. The Betula genus has decreased the most in terms of recent regeneration, whilst

the Quercus genus has remained remarkably stable. Ash numbers have fallen in both

age classes, whilst aspen, poplar and Sa/ix spp. have disappeared completely from the
records. Mature yew trees over 40 cm. DBH have increased from 0 in 1971 to 4 1n
1998. The resulting overall decreases in both age classes are 43% for young trees and

31% for mature trees.

Table 6. ( -
Total Change In Stem Numbers Of Trees 5- 10cm DBH And
>40cm. DBH Over 27 Years T ]
1971 19?1 1998 1998
510 >40 510 >40

Ash 46 3 38 1
Oak 34 18 33 14
Birch 167 0 L3 L
Yew 3 0. 7 4
Alder ! 2 0 0 1
Sycamore ;14 3 15 o
Larch L0 1 4 0
Em | 1 4 4 . 0
Beech [ O s | 8 | 0
Willow ' 7 0 0o o
Spruce 1 0 8 2
Fir .0 2 I

| Scots 0 0 0 2

| Cherry 1 3 5 2
Rowan | 9 0 L5 0
Whitebean 0 0 i 1 0
Lime 0 L . 2 o
Aspen B 0 0 7 O
Poplar 2 0 o 0
Total 285 39 , _] 161 27
Fall of 43% in stem numbers (5 10 cm. DBH) over 27 years
Fall of 31% in stem numbers (>40 cm.DBH) over 27 years




A breakdown of the data shown in Table 6 allowed comparisons to be made between

some of the woods in respect of recent regeneration and the survival of mature trees.

Table 7 Birks Brow _J

Ty 1998 1971 1998 |

| 5-10 om 5-10 cm >40 om >40 cm. |
Ash 3 0 1 0
Oak | 15 2 1 1
Birch 33 10 0 0
Sycamore 2 0 0 0
Willow 2 0 0 0

Lime | 0 2 0 0 |

Oak regeneration at Birks Brow increased by 40% over the 27 years, but birch

regeneration decreased by 70%.

Table 8 Whitbarrow
1971 1998 1971 1998
5-10 cm. 5-10 cm. =40 cm. >40 cm.

Ash 23 9 0 0
Oak 0 1 0 i
Birch 11 6 0 0
Yew 0 0 2 3
Sycamore 2 i 0 0
Willow 1 0 0 0
Spruce 1 0 0 0
Cherry i 3 0 0

Ash regeneration at Whitbarrow decreased by 61% and birch regeneration decreased

by 45% over 27 vears.




Table 9 Pike Gull
1971 1998 1971 1998
5-10 cm. 5-10 cm. >40 cm. >40 cm.

| Ash 3 2 0 0
Oak 1 0 0 0

Birch I 0 0 1

Alder 2 0 0 0

Sycamore 2 4 0 0

Rowan 6 0 0 0

The number of trees in these categories at Pike Gill was very small indicating that

most trees are middle aged and any changes were minimal.

Table 10 Eaves Wood
1971 1998 1971 1998
5-10 ¢cm. 5-10 cm. =40 cm. >40 cm.

Ash 7 13 0 0
Oak 0 6 0 1
Yew 3 7 1 0
Sycamore 1 5 0 0
Larch 0 3 1 0

Young stems of ash, oak, yew and sycamore had increased over the 27 year period

reflecting vigorous regeneration at Eaves Wood.
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f Table 11 | Great Knott [ ! _'
| | :
| 1971 1998 | 1971 I 1998
| [‘ i | |
5-10 cm. [ 5-10 cm. >40 cm, >40 cm.

Oak i 4 3 2

Birch 24 5 0 ¢

Beech 0 4 0 | 0

There were increases in young oak and beech stems at Great Knott but a79%

decrease in young birch stem numbers.

Table 12 Hall Brow
1971 1998 1971 1998
5-10 em. 5-10 cm. >40 cm. >40 cm,
Oak 7 1 2 1
Birch 41 5 1 0
Aspen 8 0 0 0

There was a big decrease in young oak stems at Hall Brow (86%), a similar decrease

in young birch (88%) and a complete absence of young aspen in 1998. Mature stems

of oak and birch also declined.



29
Table 13 | Eden Gorge
| 1971 1998 1971 1998
5-10 cm. 5-10 em. =40 cm. >40 cm
Ash 0 10 | !
Oak 0 0 2 4
Birch 2 4 0 0
Sycamore l 1 3 0 0
L

Eden Gorge showed a huge increase in young ash stems and also tncreases n young

birch and sycamore. There was a twofold increase in mature oaks whilst mature ash

stems remained stable.

| Table 14  Winster House
1971 1998 1971 1998
5-10 cm. 5-10 cm. >40 em. >40 cm.
Ash 8 0 0 0
Oak 3 0 0 1
Birch f 31 1 0 0
Sycamore 6 2 0 0
Yew 0 0 1 1

At Winster House there has been a huge decrease in the number of young ash, oak,

sycamore and in particular, birch which has declined by 97%.
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Table 15. IR
 Total Change In Field Layer Composition
Over All Twelve Woods (F=Frequency Of |
Occurrence and D=Mean Domin Value).
Only The Ten Most Common Vascular ]
Plants Are_prwn o

T F D
Dryopteris filixmas ~ -24 51
Bwopteris dilatata 20 1+ 66
Oxalis acetosella =14 1 3
Rubus fruticosus 23 32
Teucrium scorodonia 23 341
Lonicera persclymenun ~-16 -1.3
Pteridium aquilinum -9 2.2
Anthoxanthumodoraty =~ -3~~~ -1.7
Deschampsiaflexuosa -16 | 65
Viola spp. | 5 118

Of the ten most common species found throughout the twelve woods surveyed, all
species declined in both frequency and % cover over 27 years, with the exception of
Viola spp. which declined in frequency but not in cover (Table 15). The species that
decreased in both values the most were male fern (Dryopteris filix-mas), broad
buckler fern (Dryopteris dilatata) bramble (Rubus fruticosus) and wood sage

(Feucrium scorodonia).
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 Table 16. ' -
/_\ (_Zompanson Oof Stem Numbers (SN) Fi requency (F) And Basal Area

Between Sun{ey Years And Between Management Categones L
(NGO and Private). R T

Prvately iﬁéﬁéiéd o R : o

L L1971 | f BT
_____ ! SN F Basal Area - i SN F ; Basal Area . 77__ |
Eden G. 48 | 15 | 28829 | 120 . 30 | 29933 o
Winster H, 438 | 25 24065 | . 102 | 19 [ 30889 .

Birks B. 419 | 19 21657 | | 194 18 32326

HaveriggsH.| 156 10 17166 | 5 3 | 5439
PikeG. . 247 - 42 30120 .. 182 |, 39 | 33430 |
Rotten B. 101 | 24 52545 ¥ 80 21 30153
Whitbarrow 587 38 | 43493 187 31 P 40679

Total 1996 . 173 | 217875 . 870 | 161 | 202829

Mean 28_5_.1'429»2471429 31125 | 1242857( 23 12897557 |

NGO Managed — _

| . e — . [ —
Gt Knott. 185 | 16 . 30777 42 ‘l__k 15 | 15911
HalBrow | 213 | 26 | 20545 7 T 19 2954
| Seatoller I 183 24 - 35100 . { 11 4 o 13472
EavesWood 657 36 | 34772 204 42 21625 |
[Tynron_ 913 10 15299 T ] 90 5 5228

Totai | 2137 | {12 138493 | . 440 B5 " @sgo0 |

|~ =0t e . . g ; i

Mean 4262 224 | 276986 g 17 EvZic N

Summary: 1 A T !

in 1971 woods managed by NGOs had 50% more trea stems 12% less diversity (F) and 11% less hmber (basal area)
hn 1998 woods managed by NGOs had 29% fewer tree stems, 26% less diversity {F) and 41% less fimber (basal area)

|
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When woods managed by NGOs were compared with those managed privately it
became apparent that those managed by NGOs had suffered much greater losses of
stem numbers, frequency and basal area, over 27 years; 79%, 24% and 38%,

respectively, compared to; 56%, 7% and 7% for privately managed woods.

Figs. 1-17 are histograms showing how the age structure of different species in
different woods has altered over time. The number of stems of a species of a
particular age class (cohort) was plotted throughout the sample population. The
cohorts were defined by DBH (1=5-10cm., 2=11-20cm., 3=21-30cm., 4=31-40cm.,
5=>40cm.).
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Ash Age Profile For 1971 And 1998, Eden Gorge

12
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i Birch Age Profile For 1971 And 1998, Eden Gorge
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Fig. 4.
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Sycamore Age Profile For 1971 And 1998, Whitbarrow
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Fig. I (Great Knott) shows how a large cohort of oak trees at 11-20cm. DBH in 1971
have moved from age class 2 (11-20cm.) to age class three (21-30cm ) over 27 years,
with no replacement of those from class 2. The birch however have declined
substantially throughout the population with little recruitment from numerous class 1

and 2 individuals in 1971into classes 3 and 4, 27 years later

Fig. 2 (Hall Brow) shows the healthy recruitment of young oaks in 1971 to class 3 in
1998, with virtually no replacement of young trees. The birch population however has
remained very stable except for a big decline in class 1 individuals which were very

numerous in 1971, and also a loss of stems >30cm. DBH.

Fig. 3 (Eden Gorge) shows a huge increase in young sycamore trees {class 1) in 1998,
with some recruitment into class 3 from classes 1 and 2 in 1971. Beech shows a very
different pattern with the absence in 1998 of large individuals present in 1971, but a
substantial recruitment to classes 1 and 2 in 1998 from saplings presumably

germinating at some time between the survey dates.

Fig. 4 (top) shows how ash has proliferated at Eden Gorge over 27 years. In 1971 ash
trees were only represented in classes 3 and 5 (by one individual in each case),
however in 1998 this species was present in far larger numbers in classes 1 and 2 (12
and 7 individuals respectively). Whilst class 5 remained stable. The bottom histogram
shows how remarkably stable the birch age structure has remained over 27 years, with
slightly more individuals in class 1 in 1998 than 1971, slightly less in age classes 2

and 3, but the same number in class 4 in 1998 as in 1971

Fig. 5 shows a similar trend at Winster House for ash as that at Eden Gorge. Again
1998 showed a large increase in young trees compared to 1971. Although in 1998 no
ash trees were recorded for class 3 or above. The profile for oak is more satisfactory
from a conservation point of view with age classes 1 and 2 from 1971 moving through
the profile to be recruited by classes 3 and 4 in 1998. Birch and sycamore however
show a different trend with both species almost equally represented in 1971 by classes

1-3, but in 1998 numbers of both species had dropped by approximately 80% with
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sycamore now being more prolific than birch. Recruitment of sycamore into age
classes 4 and 5 however was evident, whilst birch, previously present in class 4 is now

absent from classes 4 and 5.

Fig. 6 shows a dramatic change in age profiie of oak and birch at Seatoller from 1971
to 1998. In 1971 oak was represented in age classes 1, 3, 4 and 5, however in 1998
oak was only represented in class 5 and at less than half the number that was present
i 1971, Again birch which was present in classes 1-3 in 1971 is now only present in

class 5.

Fig. 7 shows the virtual eradication of ash at Birk’s Brow, but a healthy recruitment of
oak into subsequent age classes over the 27 years. A very high number of young oak
stems 1n 1971(150), have been recruited into classes 2-5 over the 27 years, with a
substantial number of young stems still being recruited from both saplings and
coppice regrowth in 1998, The number of young birch trees has fallen considerably
over 27 years with slight subsequent recruitment into classes 3 and 4. Sycamore
however shows a different trend with a large recruitment into classes 1-4 from
coppice regrowth,, whilst the mature maiden stems present in class 5 in 1971 have

disappeared.

Fig. 8 (Whitbarrow) shows a reduced recruitment of ash trees into class 1 in 1998, but
those cohorts in classes 1 and 2 in 1971 have been recruited into classes 3 and 4 in
1998. The number of individuals in age class 2 is greater in 1998 than it was in 1971.
Although the overall number of oak stems present in 1998 1s down by 74% (Tables 1
& 2) there has been some recruitment into subsequent age classes by those remaining.
'The profile for birch in this wood is one of marked stability when compared to the
other woods (except Eden Gorge) with a similar age structure in 1998 to that in 1971,
although numbers are down slightly, (Tables 1 & 2). The profile for yew is again one
of marked stability apart from the appearance of young stems in class 1 in 1998,

Fig. 9 shows the change in age structure of sycamore stems over 27 years at
Whitbarrow. In 1971 there were relatively large numbers of young stems in age

classes 1 and 2, recruited from both coppice regrowth and saplings. In 1998 the




number of stems 1n age class | had fallen by 87% (from 8 to 1). Those in age class 2
had also fallen, whilst there had been some recruitment into class 3 from the lower

age classes, in 1998,

- Although not illustrated by a chart, the data from Haverigg Holme (Tables 1&2) show

that 131 stems of oak have completely disappeared from the survey areas over 27
years and 13 stems of birch have also disappeared. It would also appear that 1 stem of
ash has replaced this formerly wooded area. Data from the 1998 survey (Appen.4)
show that this formerly wooded area has undergone ‘improvement” and is currently

semi-improved acid grassland.

Fig. 10 shows that sycamore has regenerated at Pike Gill over 27 years with more
individuals in age classes 1 and 2 at present compared to 1971. Mature individuals
however appear to have been removed, this is illustrated by comparing age classes 3
and 4 (1998) with the same age classes for 1971. Alder has changed little apart from
no recruitment into age class 1 in 1998 but more individuals present in age class 2 in

1998 than in 1971.

Ash trees at Pike Gill are shown moving through the profile from age classes 1 and 2
in 1971 to age classes 3 and 4 in 1998 (Fig. 11), with some continued recruitment into
age class 11n 1998. Oak trees are shown also moving through the profile from age
classes 1 and 2 in 1971 to age classes 2 and 3 in 1998. Recruitment into age class 1 in

1998 however appears to involve far fewer individuals than in 1971,

Birch trees at Pike Gill are shown moving through the profile from age classes 1, 2

and 3 in 1971 to age classes 2, 3 and 5 in 1998 (Fig. 12)

Fig. 13 shows little change in the age profile for sycamore and no regeneration. Larch
is shown with many individuals in age class 2 in 1998 when compared to 1971, but
little change in the other age classes. Fig. 14 shows how few individuals of elm there
are now compared to 1971, this is backed up in Tables 1 and 2. Beech trees appear in

age classes 1 and 2 in 1998 and in age classes 2, 3 and 4 in 1971,
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Fig.15 shows more young ash stems present today at Eaves Wood compared with
1971 but no individuals present over 20 cm. DBH. Qak also shows recruitment into
age class 1 in recent years whereas in the vears preceding 1971 this had not happened.
There are now fewer individuals in age class 2 however, but more mature trees in age

classes 4 and 5.

Fig. 16 shows yew to have a remarkably similar profile in 1998 to 1971 with many
young stems and a few mature stems. Sycamore however had declined in the number

of young stems and any stems present in 1971 >20cm. DBH have now gone.

Fig. 17 shows a dramatic decline in juniper stems of all sizes over 27 years.

TWINSPAN analysis of the data revealed that at either end of the spectrum there
were increases over 27 years i samples showing extreme characteristics (Fig. 18). To
the left of the dendrogram (where the samples from Seatoller are located and the
open, acidic commumities) there was an addition of six samples from 1998 to the
three samples from 1971. The indicator species for these samples were Oreopteris
limbosperma, Carex echinata, Narthecium ossifragum and Galium aparine. These
new arrivals originated in the end groups 33 and {4 further to the right of the
spectrum.. To the right (where the Whitbarrow samples are located and the

calcicolous communities) there has been a shift from the end group 12 to an end



Fig.18.
TWINSPAN Dendrogram showing number of samples at each division and number of samples for sach wood
far each survey year found in each end group.
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group typified by Asplenium marinum.

It should be noted that data were entered into TWINSPAN and DECORANA on a
presence/absence basis rather than using cover values, as it was thought that the
comparison of two different surveyors’ cover values could reflect inherent differences

in this relatively subjective procedure.
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By analysis of the DECORANA sample scores and species scores for each axis
{Appen. 5) it was possible to attribute environmental gradients to both axes of the
DECORANA plots (Figs. 19 & 20). The sample scores indicate the location of
samples taken in a damp or boggy environment to be at the bottom of the plot (low y
values), whilst those taken in dry conditions on sandy soil to be [ocated at the top of
the plot (high y values). Samples taken under dense canopies on basic soils were
located to the left of the plot (low x values) whilst those taken in the absence of any
tree cover on acidic soils were found to the right of the plot (high x values). Using this
information it was possible to propose axis 1 (x) to represent an environmental
gradtent from closed canopy and calcareous soils on the left to open canopy and
acidic soils at the right. It was also proposed that axis 2 (y) represented an
environmental gradient from damp boggy conditions at the bottom to dry sandy soils
at the top. This was backed up by the presence of Rhododendron ponticum at the top
of the species plot with the highest value for axis 2. This species thrives on dry sandy
sotls (Rose 1981). The presence of Hydrocotyle vulgaris, Populus nigra, Veronica
beccabunga and Senecio agquaticus (which all favour wet soils) at the bottom of the

plot with very low values for axis 2, also consolidates this proposal.

Axis 1 (the x axis) can be shown to represent an environmental gradient linking the
amount of light incident on the field layer with soil pH. At the left of the species plot
are yew, wayfaring and lime trees and larch and pine seedlings. All these species were
found at Eaves Wood on Limestone pavement, whilst to the right of the plot are
Drosera rotundifolia, Eriopherum angustifolium,, Carex demissa and Carex echinata

which alt favour open acid environments.

By examining the sample scores (Appen. 5), it can be seen that the five red squares
representing Eaves Wood 1998 (with axis 2 scores of just under 200 and axis 1 scores
of <100) have moved up axis 2 and down axis 1. This represents a shift towards drier

and more closed communities. Whereas samples representing Seatoller and Tynron




(1998} with axts | scores >400 represent a shift towards more open communities

between 1971 and 1998

Another method used to itlustrate botanical change over the 27 years was to plot the
DECORANA sample scores for 1971 against 1998 {Appen. 5.}, for both axis 1 and
axis 2 (Figs. 21 & 22). If there had been little change over time then a 45 deg. straight
line should have resulted, however axis 1 (closed to open canopy) showed a slight
shift towards the top left of the plot. Axis 2 (soil moisture) showed a shift to the
bottom right of the plot for samples with high values and a shift to the top left for

samples with low values

Discussion

From the analysis of these results it is clear that substantial changes in many different
ways have taken place throughout these woods over 27 years. The most important of

these changes in terms of woodland conservation are:

» The opening up of the canopies of the upland acid oak-birch woods

* The overall fall by 58% of saplings numbers, essential for woodland regeneration
e The fall of 25% in species richness

e The dramatic fall in stem numbers, frequency and basal area, of shrubs (84%,

25%, and 76% respectively)

PIKE GILL, EAVES WOOD, ROTTEN BUTTS, WHITBARROW AND EDEN
GORGE

Although the twelve woods have been grouped together for overall analyses, if the
five least acidic woods are separated from the other seven more acidic woods,
comparisons can be made as to changes between these woods. These woods are
similar in species composition (being to the right of the TWINSPAN continuum) and

have similar non-anthropogenic influences (soil pH, drainage, etc.). Eden Gorge has
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seen a substantial increase in stem numbers, frequency of trees and total basal area
and Pike (ll has seen an increase in total basal area, whilst the other three have seen
a corresponding decline. However the change in total basal areas for Eden Gorge,
Whitbarrow and Pike Gill (trees and shrubs) were the smallest recorded (+6%,

-6% and +10% respectively, see Table 2), reflecting a degree of stability. It should be
noted that these woods are managed in very different ways; Eden Gorge and Pike Gill
minimally and Whitbarrow for conservation. This could account for the radical

differences in change in stem numbers.

Although in 1971 these woods were more species rich than their acidic counterparts,
by 1998 there had been a considerable decline. This decline can be attributed to
different factors at play between these woods. For example the increase in yew cover
at Eaves Wood and Whitbarrow (Appen. 4) is likely to have prevented a lot of field
layer species from thriving by casting too much shade in certain areas. The overall
mncrease in canopy cover at Pike Gill and Eden Gorge indicated by the increases in
total basal area (Tables | & 2) is also likely to have reduced the diversity of field
layer species as well. At Rotten Butts the continued planting of conifers with their
associated carpeting of needles and dense shade is also likely to have reduced field

layer diversity.

Age profiles at Eden Gorge for sycamore, beech, ash and birch all show healthy
regeneration (Figs.3 & 4). The numbers of young trees <20cm. DBH are far higher for
all four species in 1998 than in 1971. However at Whitbarrow a different picture
emerges (Figs. 8 & 9). There has been some recruitment to age classes 3 and 4 by ash,
showing that young trees have been allowed to mature. There has been a large
recruitment to age class 2 by ash possibly from age class 1 in 1971which had a very
high number of individuals. But the number of trees 5-10cm. DBH (1998) has fallen
dramatically indicating that either there has been a change in management policy
towards the increased thinning of young ash trees or else other factors such as deer

browsing have prevented any natural regeneration.
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Although some oak trees have been allowed to mature to age class 5, the numbers in
the lower age classes have been reduced substantially. Although there has been a
slight reduction in birch stem numbers at Whitbarrow the age structure is remarkably
similar now to how it was in 1971. Sycamore has seen a fall in young stems <1 1cm.
DBH. over 27 years, this could be caused by the same factors that have reduced age
class | ash stems as well, which are discussed above. The age profiles for yew are
intriguing in that although numbers of older trees have fallen slightly, the number of
young stems has shot up from none in age class 1 in 1971 to 19 in that class in 1998.
It is possible that deer browsing young shoots at the base of some mature trees has
forced the trees to send up vertical shoots higher up the trunks (Mills pers. comm.).
This could account for some of this phenomenon, but examination of the original
recording sheets showed that the cause is possibly recording error in 1971, or
mislocation of the sample in 1998. Seven mature yew trees were recorded at sample
50 (1971), whilst nine young trees were recorded at the same location in 1998
{sample 106). An alternative explanation is that the mature trees were felled and have
been replaced by the young trees recorded in 1998, certainly one of the mature yews

recorded in 1971 had many dead stems.

The age profiles for Pike Gill (Figs. 10-12) show that whilst young sycamore stems
were more prolific in 1998 than 1971 the number of middie aged trees >20 cm. DBH
had actually decreased over this time period. Although there was no visible evidence
of the felling of mature sycamore trees, it is possible that this happened several years
ago and any traces have disappeared. The regeneration of alder appears to have halted
in recent years but older stems have survived in similar numbers to those recorded in
1971. The profiles for ash and oak at Pike Gill show a degree of stability with less
regeneration in 1998 than in 1971, but marginally more older trees than in 1971,
Birch regeneration in 1998 has decreased substantially with no stems 5-10 cm. DBH
recorded but those young trees recorded in 1971 have moved through the profile into
targer DBH classes. The scenario at Pike Gill appears to be one of an increase in
canopy cover attributable to oak, ash and birch, whilst the regeneration of voung trees

has shifted from these species to the dominance of young sycamore trees.
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Rotten Butts is undergoing a period of “coniferisation’ as can be seen in Fig. 13 where
voung larch in age class 2 are almost four times more numerous in 1998 than in 1971.
Although some older larch have been felled they are still being replanted as can be
seen by the appearance of young stems in age class 1. The presence of sycamore in
this wood has changed little over the years, but in a wood where elm was a major
constituent before Dutch elm disease, the changes have been considerable in terms of
tree species. However TWINSPAN analysis of this wood shows little change for 6
samples out of 8 (Fig. 18). As TWINSPAN involves the analysis of field layer data as
well as tree species it is possible that in terms of the field layer the changes have been

minimal.

Young ash trees at Eaves wood were much more prolific in 1998 than 1971, although
mature trees >30 cm. DBH were not recorded in 1971 and those >20 cm. DBH were
not recorded in 1998. The reasons for the apparent disappearance of older ash trees in
this wood are not clear, but possibly the thin soil covering the Limestone pavement
here may not be able to support them. Since the 1971 survey, oak trees at Eaves Wood
appear to have become more numerous in all age classes except 11-20 cm. DBH, with
many young trees and | individual >40 cm. DBH. If this is a result of positive

discrimination by management over the years then it has been successful.

Sycamore cover at Eaves Wood appears to have been reduced in recent years with no
trees >20cm. DBH encountered 1in the survey. Young maiden stems however have
increased suggesting regeneration is increasing. Yew trees appear to have proliferated
here over the last 27 vears. In 1998 there were more stems of 5~-10 cm. DBH and more
mature sterns >30 cm. DBH. This may well be another successful consequence of
positive discrimination and if so the composition of the wood is shifting towards a
canopy dominated by yew and oak (see Whitbarrow above) where ash trees are only

present as young individuals and sycamore cover is falling.
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Eden Gorge showed a substantial increase in both bramble and bracken (Appen. 4),
and substantial decreases in Holcus mollis, Anthoxanthum and Deschampsia flexuosa,
whilst Whitbarrow showed a substantial fall in bracken, little change for bramble and
corresponding increases in Holcus mollis, Anthoxanthum and Deschampsia flexuosa.
Increases relating to bracken were evident over all areas of Eden Gorge (both east and
west banks) but it is possible that different factors have caused these changes on each
bank.

From the evidence within the deer exclosure at Hall Brow (sample 75) it is evident
that deer do eat bracken, perhaps only the young shoots, but they nevertheless help to
keep a check on its proliferation. With the increase in people visiting the countryside
in the past decades it is possible that the presence of more people on the east bank of
Eden Gorge are deterring deer from browsing in this area in spring and early summer
hence allowing bracken to become more abundant here. Regarding the west bank, the
encroachment of bracken could be something that has been taking place for decades,
since the area was more densely wooded, the shade cast by a dense canopy tending to
deter the growth of bracken (Page 1976). The increase in cover of this fern over the

last 27 years being part of a continual process, probably still in operation today.

In NVC terms this can be seen as a shift from a W11 community towards a U20
community (on the west bank), the former having a lower abundance of bracken than
the latter, but a higher abundance of Anthoxanthum and Deschampsia flexuosa than
the latter. Also from the data relating to the trees and shrubs it would seem that the
east bank 1s going through a vigorous period of regeneration of all the principal tree
species except oak, with the shrubs; hawthorn (Crataegus monogyna), rowan (Sorbus

aucuparia) and hazel (Corylus avellana) also showing vigorous regeneration.

Whitbarrow appears to have undergone substantial thinning of young stems of ash,
oak, birch and sycamore as Figs. 8 and 9 testify and Table 8. The data for yew are less
easy to understand, with young stems more prolific in 1998, age classes 2 and 3

showing a decline, whilst age classes 4 and 5 remain stable. Tables 1 and 2 show an
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increase in stem numbers, a slight increase in frequency, but a 12% fall in basal area
of yew. Just as Eaves Wood is becoming increasingly dominated by oak and yew so
too ts Whitbarrow as Table 8 testifies. Whether this management regime is
responsible for the changes in the field layer, is unclear but the fall in bracken cover
must be attributable to some factor, with the most often quoted reason for decline
being an increase in shading, (Page 1976). This factor however seems unlikely to be
the cause, as total stem numbers, frequency and basal area have all fallen, suggesting

an opening up of the canopy, allowing more light onto the woodland floor.

Bracken is known to be unable to survive in waterlogged conditions, especially if the
soil is calcareous (Watt 1976). It is possible that an opening up of the canopy at
Whitbarrow has reduced the interception of precipitation by foliage, resulting in more
water reaching the ground and waterlogged soils becoming more widespread. This
theory would need investigating in order to be accepted but is one that should not be
ignored. Watt (1976) describes the relationship between Deschampsia flexuosa and
bracken, and on the evidence he presents it would seem that these two species act as
mutualists on acidic substrates, ie. if the cover of Deschampsia falls then so does that
of bracken. However he does not say what happens to the cover of Deschampsia if the
cover of bracken falls. It would appear from the evidence of this survey that if
bracken cover falls on circum-neutral soils Deschampsia cover increases. If the
changes in bracken cover and Deschampsia cover at Eden Gorge are taken into
account then it would appear that rather than being mutualistic, these two species are
antagomistic in this environment, in contrast to the findings of Watt (1976). From the
evidence in Table 15 it would appear that Anthoxanthum is more likely to be a
mutualist of bracken rather than Deschampsia flexuosa. Whatever the nature of these
species’ relationship it is apparent that in plant communities where bracken is
present, Deschampsia flexuosa and Anthoxanthum odoratum are also important
constituents, and where bracken cover has a Domin value of >8 these two grasses are
replaced by Holcus mollis (samples 75 & 85 Appen. 4). In certain instances these
three grasses may need the initial colonisation of bracken before they can flourish

amongst the litter of dead bracken fronds.
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substantial increase in total basal area in contrast to Seatoller and Haverigg Hoime,
which showed a greater combined fall in total basal area. Given the limited
knowledge of the past management of Hall Brow and Birks Brow it is only by
analysis of the data collected during the surveys that inferences can be made in this

respect.

WINSTER HOUSE, HALL BROW AND BIRK’S BROW

The limited intervention at Birks Brow has been mentioned earlier, and has resulted
in the increase in mature trees in this wood. If the age profiles for this wood are
consulted (Fig. 7) it can be seen that the number of young stems of ash, birch and oak
has reduced substantially over the 27 years, but young sycamore stems were more
numerous in 1998 than 1971, suggesting increased regeneration. However if coppice
stems are removed from these data (Table 7) a different picture emerges, which is one
of decreased regeneration for all species except oak which increased from 15 to 21
maiden stems 5-10 cm. DBH. This shows that the coppicing of sycamore trees in this
wood’s recent history accounts for a large proportion of the young tree stems present
in 1998 and that rather than declining, oak regeneration has actually increased in

recent years.

Hall Brow, owned by the Lake District National Park Authority, has undergone a
process of maturation, with oak maturing at the expense of birch (Fig. 2), with
decreased regeneration of both, (Table 12). Like Birks Brow this can be explained by
the increased canopy cover attributable to oak, shading out the birch trees, resulting in
their decline. Hall Brow has also seen a large decline in hazel in all respects, but a
corresponding increase in hawthorn (Tables 1 & 2). If deer browsing has increased
substantially in this wood, as the data for sapling decline and the decline of young
maidens would suggest, then this could account for the decline in hazel. This shrub
grows low enough for the foliage to be browsed and the bark to be damaged, whilst
the thomns of the hawthorn have protected tt from the attention of these deer and

allowed it to flourish as a replacement for hazel.
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Birkf’s Brow also saw a decline in hazel (although not quite so great), but no
subsequent increase in hawthorn. Perhaps the larger increase in basal area at this
wood has resuited in the canopy casting too much shade for hawthorn to become
established. Hawthorn may have been more abundant in the past in this wood and as

the canopy closes in Hall Brow, hawthorn will become less abundant there.

The age profiles of the principal tree species at Winster House (ash, oak, birch and
sycamore), suggest the healthy regeneration of ash for both 1971 and 1998 (Fig. 5),
with a large number of individuals being recruited to age classes 1 and 2 from coppice
stems and saplings. However if coppice stems are removed from these data (Table 14)
then young ash maidens can be shown to have actually declined from 8 to 0. The age
profile for ash 1998 showed no stems >20cm. DBH, whether these have been felled or
not is unclear, certainly those in the 31-40cm cohort in 1971 should have appeared in

the >40cm. cohort in 1998, as this was not the case their fate is uncertain.

Although oak regeneration at Winster House shows signs of a decline in 1998 it is
clear that there has been a movement through the profile of those younger trees in
1971 to higher age classes 1n 1998. This tends to imply that ash has been selectively
felled whilst oak has been left to mature. The profile for birch shows a dramatic
decline 1n stem numbers for all age classes. Whether this is a natural response to
increased shading or the result of felling is unclear, although the former explanation
would be acceptable in light of the large increase in total basal area (all trees and
shrubs). Sycamore showed a substantial decline in young stems in 1998 compared to
1971, but those stems <30cm. DBH in 1971 have been allowed to mature to age

classes 4 and 5 in 1998,

The field layer constituents of Hall Brow and Birks Brow have shown a similar
decline for most species apart from; Anthoxanthum odorarum which declined at Hall
Brow but increased at Birks Brow, and Vio/a species which showed a marginal
mcrease at Hall Brow, but a substantial decline at Bitks Brow. If it is noted that
bracken increased substantially at Hall Brow but declined in frequency at Birks Brow,

then an increased canopy cover at Birks Brow could account for these changes, with
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Viola and bracken being shaded out in some areas at Birks Brow. The increase in
Anthoxantium at Birks Brow 1s less easy to explain. In quadrats 100 and 103 (Appen.
4), two of the three quadrats where bracken had the highest cover for this wood in
1998, there was a corresponding appearance of Anthoxanthum amongst the bracken,
when in 1971 it was absent. Although it has been suggested that these two species are
mutually beneficial in some way, Anthoxanthum may not be able to proliferate in
certain environments without the initial presence of bracken, and thus must wait until
bracken is well established before tt can colonise the litter undereath the bracken
fronds. This means that there 1s a time lag between the invasion of bracken and the
subsequent colonisation of 4nthoxanthum. And although bracken is now starting to
decline in some areas of Birks Brow this time lag means that Anthoxanthum is still

increasing in abundance.

The decline in abundance of Anthoxanthum at Hall Brow 1s posstble to explain in
respect of two quadrats (75 &79). At these quadrats bracken had increased in cover
from Domin values of 3 and 4 in 1971 to 9 and 9 respectively in 1998, At this level of
cover it is conceivable that Anthoxanthum 1s not able to survive due to shading and
deep litter, and hence its cover value falls in response. However the other two
quadrats, where Anthoxanthum has declined have also shown a decline in bracken
cover. It 1s possibly competition with bilberry (Vaccinium myrtillus), which has
appeared in the field layer at relatively high cover values in these quadrats, that
accounts for the decline in both bracken and Anthoxanthum here. Indeed bilberry had
a frequency of IV 1 1998 compared to only | in 1971 and has shown a remarkable

proliferation over 27 years at Hall Brow.

Birks Brow like its neighbour Winster House, is benefiting from non intervention by
the substantial increase in total basal area of trees and shrubs, with more mature stems
of oak and sycamore in 1998 than in 1971, although birch regeneration as a
consequence has suffered. Hall Brow as well has benefited from its management by
an increase in total basal area of trees and shrubs, although the increase was about %4
of that at Birks Brow (Tables 1 & 2). Hall Brow has seen an increase 1n mature oaks

at the expense of birch, with the appearance of a few young ash trees. Bilberry and
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bracken have proliferated throughout the wood (Appen. 4) and as a consequence of
this and increased canopy cover ten species recorded in 1971 were not recorded in

1998. These missing species include ivy (Hedera helix), primrose (Primula vulgaris)

kl
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red campion (Silene dioica), the horsetail Fquisetum sylvaticum and two tree species;

goat willow (Salix caprea) and crab apple (Mafus sylvestris).

GREAT KNOTT, HAVERIGG HOLME AND SEATOLLER

These three acid woods have all suffered considerable declines in total basal area.
Great Knott and Seatoller, saw falls of 48% and 62%, whilst Haverigg Holme suffered
a decline of 68%. Alongside Tynron (see below) these figures were by far the greatest
falls in basal area, and hence canopy cover encountered during this survey. As well as
this fall in basal areas there was a corresponding fall in stem numbers and frequencies
for shrubs and trees. Although hazel declined to some extent at Great Knott, its
decline was of a similar magnitude to that at Eden Gorge and far less than at many of
the other woods. Young beech (Fagus sylvatica) trees were recorded at Great Knott in
1998 which were not evident in 1971 (Tables 1 & 2), and although the number of
mature oaks in 1998 was similar to that in 1971, there were fewer young oaks <20c¢m.
DBH in 1998 compared to 1971 (Fig. 1), indeed the survey revealed evidence of the

felling of young oaks of this age class at two of the sample locations.

Bracken was recorded in each of the eight quadrats at Great Knott in 1998 as it also
was in 1971, giving it a frequency value of V on both occasions (Appen. 4). Although
it was widespread in 1971 its cover value had increased from a mean Domin value of
3.8 per quadrat in 1971 to a mean of 4.8 in 1998, representing a substantial
proliferation of this species over 27 vears. This wood experienced the smallest fall in
species richness of all twelve woods (Appen. 4). Those species that have flourished
inctude Anthoxanthum odoratum, Galium saxatile and foxglove (Digitalis purpurea),
whilst those species which declined included Deschampsia flexuosa, Lonicera
periclymenum, Rubus fruticosus, Dryopteris filix-mas and Teucrium scorodonia. Of
the species in decline the last two are very palatable to deer and would be eaten

during the summer, whilst the two woody species; bramble (Rubus) and honeysuckle
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(Lonicera) would tend to be nibbled during the winter months when green herbage is
scarce. The fall in Deschampsia can be attributed to an increase in the density of
bracken to cover values too high for this grass but not for Holcus mollis, which
increased in frequency from [H to V, and in mean Domin value from 1.6 to0 3.9. The
increase in abundance of Anthoxanthum is difficult to explain in light of the high
cover values for bracken, but if the time lag mentioned earlier is applicable here, then
it 1s possible that even though bracken has high cover values in this wood,
Anthoxanthum is still increasing in response to earlier cover values for bracken which

have since been exceeded.

Seatoller saw a huge decline in trees and shrubs over 27 years. Ash, elm, rowan, holly
and hazel were all recorded in 1971, but in 1998 none of these species were recorded.
If the disappearance of elm is attributed to Dutch elm disease and the lack of ash
stems attributed to recording error (misplaced quadrats), some of this decline can be
explained. However the huge fall in stem numbers of oak (15-2) and birch (11-1),
with a corresponding fall in the basal area for oak of 49% (Tables 1 & 2), can only be
the result of management. It should be noted that this wood is not only browsed by
deer, but also grazed by sheep, which would account for the lack of regeneration here
and also possibly the elimination of some shrubs. But it must be assumed that the
management of this wood has resulted in the felling of a substantial number of mature

trees leaving only the largest (>40cm. DBH) oaks and birches (Fig. 6).

The field layer at Seatoller has also changed substantially over 28 years with bracken
increasing in both frequency and cover (Appen. 4). Species diversity however showed
a smal] decline (Great Knott had a marginally lower decline). Of the ten commonest
species found throughout all twelve woods both Anthoxanthum and Viola spp.
alongside bracken showed an increase in abundance at Seatoller. As the cover values
for bracken at the eight sample points never exceeded a Domin value of 8,
Anthoxanthum was able to grow quite easily amongst the fronds and subsequently

values for Holcus mollis were low (Appen. 4).
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Species more often associated with grasslands and open woods increased in
abundance over the 28 years. These included Nardus siricta, Plantago lanceolata,
Potentilla erecta and Cirsium palustre. At the same time essentially woodland species
such as Dryopteris filix-mas, Teucrium scorodonia, Lonicera periclymenum and
Rubus fruticosus all declined considerably. These trends are not surprising in view of
the loss of trees and shrubs and the subsequent opening up of the canopy. Additional
stress imposed by deer on these latter species (all of which are palatable), would also
hasten their decline. Paradoxically in those areas where yew trees have flourished
(Eaves Wood and Whitbarrow), the dense shade cast by these trees will also prevent

these woodland field layer species from flourishing.

To summarise botanical change in these three woods 1t is possible to say that they
have all experienced a thinning out of trees and hence an opening up of the canopies.
At Haverigg Holme this thinning out of trees has been taken one stage further to the
complete removal of large areas of woodland. Bracken has invaded both Seatoller and
Great Knott to high levels of cover in both instances. Deer browsing (and sheep
grazing at Seatoller) has resulted in the decline of certain palatable species, notably
ferns other than bracken plus bramble and honeysuckle, which offer “bite” during the
winter months. However the increase in light incident on the field layer may well
have encouraged some species to flourish hence slowing down the decrease in species

richness which was greater in many of the other woods.

Evidence from the DECORANA sample plot (axis 1, 1971 v 1998, Fig. 21) also
suggests that the acid woods with high axis 1 values are shifting towards more open
communities. When axis 2 values for both years were plotted the regression line
suggests that some of these acid woods are becoming wetter. This could be as a result
of decreased interception of precipitation by trees and shrubs, and until

meteorological data are consulted any alternative explanation cannot be substantiated.



TYNRON

Tynron will be treated separately being the only example of juniper wood included in
this survey. Since 1987 a large area of previously juniper scrub has been put ‘under
the plough’ and is now improved pasture. Although a relatively large area remains
which is now protected from grazing by a fence only two of the quadrats taken during
this survey were inside this boundary and one of these was so close to the boundary
fence that it was outside the area covered by juniper. H all 16 original sample points
had been revisited then another 2 would have been within the area covered by juniper.
However another 4 would have been taken on the improved pasture and the overall
picture of massive juniper decline would have been similar. The area now covered by
dense juniper is roughly half that of 1971. A fire at some date prior to 1987 may well
have prompted the improvement of the area that 1s now pasture (SNH pers. comm. ).
The area of juniper that is fenced off is now very dense in parts and virtually
impenetrable and as such 1s the largest area of juniper wood in Britain. However large
as it may be this area was previously far bigger and unfortunately has been lost to

agricultural improvement.

OVERALL CHANGES

If botanical change is examined over all twelve woods then certain trends are evident.
For example if Table 4 is consulted it is evident that certain tree and shrub species
have declined whilst others have flourished. The only species to increase in respect of
stem numbers, DBH and basal area were; yew, spruce and cherry. However alder and
Scots pine also showed substantial increases in basal area. Oak, ash and birch
decreased in basal area, stem number and DBH. If it is accepted that management
sympathetic to conservation has influenced these figures then yew, cherry and alder
could well have benefited in certain instances. However it is unlikely that this kind of
management would have favoured spruce which is a fast growing cash crop and not
native to Britain. In this case it is more likely that economic considerations have

allowed spruce to mature, for future harvesting.



Of the tree species to decline, ash oak and birch are the most notable in absolute
terms (Tables 3 & 4). Although elm and beech declined in DBH and basal area by
larger percentages, in absolute terms this involved a change in stem numbers of only
eight beech stems and thirty three elm stems, hence playing a very minor role in
community composition when compared to birch, oak and ash. The decline in stem
numbers, DBH and basal area for ash oak and birch is of more ¢concern as they are
represented in the canopy layer by an order of magnitude 5-10 times that of beech and
elm. A similar decline of birch and elm is described by Kirby et al. (1996} for
Wytham Woods in Oxfordshire. Although the reason for the decline in elm in both
instances is undoubtedly Dutch elm disease the reason for the decline of birch is given
as windthrow by Kirby ef a/. Although this factor has not been investigated during this
survey it should not be completely discounted. It was at Seatoller and Birkfs Brow
where ash declined the most, disappearing completely from the records for 1998 at
Seatoller. Birch however declined throughout eight of the woods (Great Knott, Hall
Brow, Eden Gorge, Winster House, Seatoller, Birks Brow, Whitbarrow and Haverigg
Holme) regardless of management or light regime, hence this cannot be attributed to
‘self thinning’. The fate of these trees is uncertain without reference to detailed
management records, but it 1s clear that this trend, if unchecked will alter the very
nature of these essentially semi-natural ancient woods, reducing diversity and

‘naturalness’.

Although not shown in Tables 1 and 2, aspen (Populus tremula) and goat willow
(Salix caprea) were recorded in low numbers in 1971, but in 1998 these two species
were not evident (Appen. 4). A similar loss of these species at Monks Wood was
reported by Stutter (1996) over a period of thirty two vears, although it is not clear

whether the factors responsible for these losses were the same for both localities.

The drastic decline in shrubs (espectally hazel), from these woods is of perhaps
greater concern than the decline of ash, oak and birch. Again, without recourse to the
examination of management archives it is difficult to ascertain the reason for these

huge declines. But the very fabric of these ancient woods has changed considerably in
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this respect and if this trend proves to be widespread then measures shoutd be taken to
bring it to a halt and hopefully reverse it at some time in the tuture. Indeed Kirby et
al. (1996) noted a substantial fall in the abundance of shrubs at Wytham Woods
(Oxfordshire) between 1974 and 1991 which they attributed to deer damage.

Although the fall by 58% in the numbers of saplings recorded since 1971 (Table 5)
has been mentioned in passing a deeper discussion will follow. It is known that young
trees have been felled as a management prescription to satisfy an uncertain objective.
However the writer is unaware of any management objectives which demand the
uprooting of broadleaved saplings (except perhaps sycamore). From the data collected
during these surveys it appears that deer, notably roe, are the main culprits responsible
for sapling losses. Only two of the twelve woods surveyed were intensively grazed by
sheep (Seatoller and Haverigg Holme). They toe will have played a role at these sites,
although the decline in saplings was evident throughout all the woods except I=den
Gorge, where it has been noted that a remarkable period of regeneration is under way.
From the data presented in Table 5 it can be seen that all species except beech, larch,
Scots pine and elm declined, with ash, lime and birch numbers falling the most. If this
trend can be extrapolated to reflect deer feeding patterns, then ash, lime and birch
seedlings and saplings seem to be their favourite winter food whilst beech, which
actually increased in numbers, is actively avoided. Stutter (1996 p.34) supports this
finding stating that beech and conifers are the only woody species not eaten by
muntjac deer (Muntiacus reevesi). This tendency to favour birch and ash may well
explain why the regeneration of these species throughout these woods has declined
(Table 6). The presence of young beech trees at Great Knott may well be attributable
to this dislike by deer of beech saplings. In 1971 no beech trees were evident at this

site but in 1998 six young stems were recorded.

Of the ten field layer species most frequently encountered throughout the woods, only
one showed any increase which was in cover value only, namely Viola spp. However
bracken increased in both mean cover value and frequency throughout five of the acid
oak/birch woods in the Lake District { Great Knott, Hall Brow, Winster House,

Seatoller and Birks Brow). This increase was +2 (frequency) and +6.5 (mean cover
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value per quadrat). Associated with this increase was an increase in the frequency and
cover of the grass Anthoxanthum odoratum of +2 and +3.1 respectively. The
relationship between these species is discussed elsewhere suffice to say their
occurrence is correlated throughout these 5 weods. As mentioned earlier it appears
that Anthoxanthum, Deschampsia flexuosa and Holcus mollis all thrive under bracken
fronds. However this increase in density of bracken appears to have favoured
Anthoxanthum over Deschampsia. And if Appendix 4 is consulted it can be seen that
Holcus mollis has increased in both frequency and cover i these woods by a similar

degree as Anthoxanthum and bracken.

The two species that appear to have declined the most throughout all twelve woods
are male fern Dryopteris filix-mas and broad buckler fern Dryopreris dilatata. Having
large fleshy leaves these species will be favoured by deer in the summer months,
which may well be the cause of their decline. Likewise wood sage 7eucrium
scorodonia has relatively large leaves that would appeal to foraging deer, and this
species also showed a substantial decline 1n both frequency and cover. These large
losses of palateable plants and saplings indicate a corresponding increase in deer
numbers over 27 years, and although this study has not involved the direct monitoring
of decr numbers, it is a factor that needs to be assessed for this survey area in order to
positively define the causes of these botanical changes. Mitcheli-Jones and Kirby
{1997), confirm that deer numbers in Britain have risen substantially in the last 150
years, giving reasons such as increased woodland cover, less hunting pressure and less

disturbance than in the past.

The TWINSPAN analysis (Fig. 18) depicts a movement towards the two extremes of
open canopy in the case of acid woods and closed canopy in basic woods. The open
acid woods are represented by six samples from Seatoller 1998 and three from
Seatoller 1971 and the closed canopy is represented by five samples from Whitbarrow
1998 and two from Whitbarrow 1971. Whilst woods at the two extremes of the
continuum are changing substantially those towards the centre are remaining
remarkably stable (end groups 27-31). From this evidence 1t would appear that it 1s

the upland acid woods that are under threat from grazing/browsing and unsympathetic
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management. {f this trend is found to be endemic then a concerted effort must be
made to preserve these woods or else they will all succumb to tree losses and a
gradual conversion to semi improved pasture, with Haverigg Holme acting as a role

model.

By plotting DECORANA sample scores for 1971 against those for 1998, two scatter
graphs resulted (Figs. 21 & 22), one for axis | and one for axis 2. The plot for axis 1
shows a slight shift towards higher scores in 1998 for those samples with high axis 1
scores, whilst those samples with low axis 1 scores have remained stable. The
samples with high axis 1 scores were the acidic communities and this graph depicts a

movement towards more open communities for the acid woods.

The plot for axis 2 depicts a shift towards lower scores for those samples with high
axis 2 scores and a shift towards higher scores for those samples with lower axis 2
scores. This reflects a movement of the drier woods towards wet woods and wet
woods towards dry woods. This is difficult to explain in ecological terms but if the
previously dry woods were woods with a dense canopy and the wet woods were those
woods with an open canopy then changes in canopy cover over the 27 years may have
influenced these changes in soil moisture. Whatever the reasons are it is apparent that
the differences in soil moisture throughout these twelve woods that was evident 27
years ago are becoming less marked and soil moisture is becoming more uniform

throughout this woodland.

Conclusion

Although this survey involved the resurveying of only 96 sample locations, a
substantial amount of data were collected and when compared to those collected in
1971 a remarkably clear picture has emerged of changes relating to the botanical
composition of the understorey and canopy, and the age structure of the tree and shrub
spectes comprising these woods. It 1s clear that in terms of conservation some of these

woods are suffering from huge losses of shrubs and certain tree species. There has
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been a decline in species richness throughout all twelve woods, with increased

shading accentuating this decline in certain woods.

If 1t is assumed that increased deer browsing is evenly spread over the twelve woods,
then this could account for the declines found in those woods managed privately. The
larger declines found in those woods managed by NGOs however must by default be
attributable to management practices. If it is also recognised that a dense canopy will
have underneath it a species poor field layer, then a balance has to be struck between
species richness and dense woodland, the latter which is more ‘natural’ and also from

the evidence collected here, becoming more scarce.

It is recommended that if this survey is extended to cover the remainder of the woods
surveyed in 1971, then rather than eight quadrats, all sixteen of the original quadrat
locations should be visited. This would allow a far more detailed analysis to take
place with greater statistical accuracy. As well as this an aliocation of Ellenberg
scores to all the species found in the woods should be attempted. This would give a

more accurate picture of environmental trends.
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Appendix | Diagram showing the layout of the 200sq.m. quadrat used in the survey, shawing the four
nested quadrats within the 14 14m. X 14 14m. quadoat.
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Appcndix 2 Copy of data sheet for recording diameter of trees. saphings and shrubs using the method

described by Bunce and Shaw (

OIS

1973).
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Appendix 3 Copy of data sheet for recording the cover of field fayer species. The first column 15 used
for recording the nested quadrat number ¢ 1-5) nearest the centre of the largest quadrat wher the
species first occurs The second column is for recording 1the cover valuc (%) in that quadrat The third
column is for recording the cover valuc of the species for the largest (200sq.m.) quadrat
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Appendix 4.
Tabulated Vegetation species Data For All 192 Samples
I Showing Domin Yalues, Frequency and Assoclated Statistics.
Great Knott 1971
l Sample number 1 2 3 4 5 6 ? ] 8
478 Deschampsia flexuosa (3 ] 3 5 El 7 4 3 v
439 Dryopteris dilatata 1 1 1 1 1 1 1 1 \%
932 Oralis acetosella 1 3 1 1 1 3 3 1 v
1066 Pteridium aguilinum 1 1 5 5 1 3 4 4 '
798 Lonicera periclymenum !g) 1 3 3 1 1 1 v
810 Luzula pilosa 1 1 1 1 1 1 1v
l 1135 Rubus fruticcsus agg. b1 H 1 1 z L IV
580 Holcus lanatus 1 3 4 1 5 IV
| 1321 Teucrium scorodonia 1 1 1 L L ov
| 2397 Sorbus aucuparia !s) 11 1 101 v
120 Agrestis canilna 1 3 3 1 11T
3C0  Dryopteris filix-mas 1 1 1 1 11X
610 Galium saxatile 3 1 1 1 I1I
681 Holcus mollis 4 5 3 1 111
2627 Quercus robur (s) 1 1 1 1 III
I 123 BAgrostis capillaris 1 3 3 It
171 Anthoxanthum odoratum 1 1 4 IT
23¢ Betula pubescens (<) 3 9 4 1II
1 477 Deschampsia cespitosa cespitoes 1 1 1 Iz
| 1044 Potentilla erecta 1 3 1 I¥
l 1077 Quercus petraea () 4 4 7 II
1375 Vaccinium myrtillus 1 3 1 iT
127 Ajuga reptans 2 1 IiT
242 Blechnum spicant 1 1 II
' 359 Carex sylvatica i 1 It
482 Digitalis purpurea 1 1 T
613 Galium verum Z 3 IT
1015 Polypodium wvulgare 1 1 I
l 2604 Betula pubescens (s) 1 1 Ir
2525 Quercus petraea (s) 1 1 IT
122 Agreostis stolonifera z T
215 Athyrium filix-femina - I
247 Brachypodium sylwvaticum 3 I
' 2%2 Cardamine flexuosa 1 I
343 Carex pendula L I
i 424 Circaea lutetiana 1 I
| 413 Cirsium palustre 1 I
l 438 Ceorydaiils claviculata 1 I
707 Ilex aguifclium {s} 1 I
732 Juncus effusus 1 I
8232 Lysimachia nemcrum 1 I
| 980 Poa triwvialis 1 I
| 925 Polygala wvulgaris 1 I
1326 Gymneocarpium dryopteris 1 I
1368 Urtica dioica 1 I
1381 Valeriana ocfficinalis 1 I
' 1429 Viola riwviniana 1 I
2e06 Betula pendula {s) 1 I
2737 Corylus avellana (c; 3 I
2167 Lariz sp.(s) L T
I Number of specles per sample 23 15 18 15> 13 17 28 15 o
‘ Mean and standard errer for complete data set.
| l Mean number of species per releve = 17.75; standard error of the mean = 1,580
| lgtknott
l Analysis of 8 samples in the complete data.
Species number and name % Const Mean Min Max St.dev. S.E.M. N
i l 478 Deschampsia flexucsa 1cQ.00 8.0 3 9 2.00 .71 B
482 Dryopteris dilatata i0g.00 1.0 1 H N4 Nl g8
932 Oxalis acetosella 160.00 1.8 1 3 1.04 .37 8




1066 Pteridaium aquilinum 100,06 E 1 & 1.99 LED 2
798 Lonicera periclymenum (g} 75,00 1.3 L 3 i.1e .41 3]
310 Luzula pilosa 75.0¢ .3 1 M .46 .15 3

1138 Rubus frutncosus agg. 75.06C ] 1 z S4¢ .14 6
630 Holcus lanatus 62.50 1.9 I 5 1.5%3 .70 5

1321 Teucrium scorcdonia 2.50 N 1 T .5 .18 5

2537 Sorbus aucuparia (s) 52.50 .6 1 1 .52 .18 5
120 Agrostis canina 50.08 1.0 1 3 1.21 .45 4
500 Drycpteris filix-mas 50.0C .5 1 i .52 13 4
610 Galium saxatile 50.00 .8 1 3 1.04 .37 4
681 Holecus mellis 50.00 1.6 1 3 2.07 .73 4

2627 Quercus robur (s) 50,00 ] 1 1 .53 13 4
123 Agrostis capillaris 37.50 .8 1 3 1.3e 48 3
171 Anthoxanthum oderatum 37.50 .38 1 4 1.39 4% 3
236 Betula pubescens (cj 7.50 1.4 3 4 1.82 .68 3
477 Deschampsia cespitosa cespit 3r.se .4 1 1 .22 .18 3

1046 Potentilla erecta 7.30 .6 1 3 1.06 38 3

1077 Quercus petraesa {(c) 37.350 1.9 4 7 2.75 .97 3

1375 Vaccinium myrtiilus 37.50 .6 1 2 1.06 .38 3
127 Ajuga reptans 25.00 .4 1 2 7 .28 2
242 BRlechnum spicant 25.00 .3 1 1 46 1% 2
359 Carex sylvatica 25.00 .3 1 1 46 16 2
482 Digitalis purpurea 25.00 .3 1 1 46 16 2
613 Galium verum 25.00 .6 2 3 1.19 az 2

1015 Polypedium wvulgare 25.00 .3 1 1 i6 16 2

2604 Betula pubescens (s) 25.00C .3 1 1 46 16 2

2625 Quercus petraea (s) 25.00 .3 1 1 .46 .16 2
122 Agrostis stolenifera 12.5C .1 1 1 35 .13 1
215 Athyrium filiz-femina 12.5¢ .1 1 1 35 .13 1
247 Brachypedium sylvaticum 12.50 .4 3 3 1.0¢ .38 1
292 Cardamine flexuosa 12.5¢C .1 1 p 35 213 1
343 Carex pendula 12.5C .1 1 i .25 .13 1
414 Circaea lutetiana 1z2.5C 1 L i .35 .1 1
418 Cirsium palustre 12.50 i 1 1 33 .13 1
439 Corydalis claviculata 12.50 -1 1 p 35 .13 1
707 TIlex aquifelium (s} 12.58 L1 1 1 35 .12 1
730 Juncus effusus 12.50 WL 1 1 35 13 1

Lysimachia nemorum 12.50 L1 1 1 35 .13 1
Poa trivialis 2.50 .1 1 1 35 213 1
Polygala vulgaris 12.5¢ .1 1 1 35 13 i

1326 Gymnocarpium drycpteris 12.50 LI 1 1 .35 13 L

1268 Urtica dioica 12.50 i 1 1 .35 .33 i1

1381 Vvaleriana officinalis 1z.50 .1 1 1 .35 L3 i

1429 Wviola riviniara 12.50 L1 1 1 .35 i3 1

2606 Betula pendula (3) 12.50 .1 1 1 L35 H H

2757 Corylus avellana {(c] 2.50 .4 3 3 1.06 .38 i

3167 Larix sp. (s} 1z2.50 .1 1 1 .35 1 i

825
l 330
995




Eden Gerge 1371
Sample Humber

L

Dryopteris dilatata

Agrastis capillaris

Galium saxakbzle

Eelzus lanatus

Foleous mollis

Oxalls acetosella

Pteridium aquilinum
Deschampsia flexucsa
Dryopteris Eilix-mas

Juncus effusus

Rubus zdaeus

Batula pubescens (c)
Deschampsia cespitosa cespitos
Digitalis purpurea

Epilobium montanum

Quercus petraea (¢

Eanunculus repens

Teucrium scorodenia

Urtica dicica 1
Sorkus aucuparia (g)
Anthexanthum odoratum
Cirsium palustre
Luzula sylvatica
Prunella vulgaris
Fubus fruticesus agg.
Viola riviniana 1
Arrhenatherum elatius

Athyrium fil:x-femina 1
Blechnum spicant

Brachypedium sylvaticum

Calliuna vulgaris

spilobium angustifolium L
Clrcaea lutetlana i
Dactylis glomerata
Fagus sylvatica {c)
F=stuca rubra

Fragaria vesca
Fraxinus ezcelsiocr {c)
Galium aparine

Galium palustre 1
Hypericum pulchrum

Lonicera periclymenmum !(g;

Plartage maior

Pca nemcralis 1
Potentiila erecta
Rancncoulus acris
Silene dioica 1
Stachys sylvatica
Stellaria alsine
Stellaria holostea L
Stellaria media

Thelypteris limbosperma

vVaccinium myrtillus

Veronica chamaedrys

Viola palustris

Sorbus aucuparia (s]

Acer pseudopliatanus (s)

Crataegus monogyna {(qg)

Quercus petraea (g}

Ulmus glapra (g)

Taraxacum seedling/sp

Acer pseudoplatanus (c)

Agrostis canina

Agrostis stolonifera

Angelica sylvestris 3
Arctium minus

Cardamine hirsuta

Carex binervis

Carastium fontanum triviale
Chrysosplenium oppositifolium 1
Cirsium arvense

Conopodium majus

Hyacintholdes nonscripta

Equisetum sylvaticum 5
Festuca gigantea

Filipendula ulmaria

Galium mollugo

Geranium robertianum

Geum urbanum

Hedera helix (g}

[l SV L TF)

Y

e

=

—

—

b

fo

b

—

SR

—

—
.

b e D b e L

[ =

RS

b

ot g

b

ot

(Sl e To]

[

SR

b

bt e b

b

ot

—
t

N e e el

— e

o

-
= s = L) b I e LY L L

[y

[a¥]

—
Lo

W b R b b s e o e 1

bt

b

fun

e

o)

—

w

k-

Lt I PO e

-

[ ——

—

[

H o H H b H b H S H A H e e



Juncus acutiflorus 1 I

Juncus conglomeratus L 1

Lapsana communis 1 I

Luzula pilosa 1 I

Mercurialis perennis 1 I

Molinia caerulea I 1

Myosotlis scorpicides 1 T

Plantage lanceolata 1 I

Populus nigra 4 I

Potent:illa sterilis i I

Rosa canina agg. 1 I

Rumex obtusifolius 1 I

Scrophularia nodesa 1 I

Senecic jacobaea 1 I

Sorbus aucuparia (2) 1 I

Trifolium repens 1 I

Ulmus glabra (c} 2 T

Valeriana officinalis 1 I

Veronica montana 1 i3

Acer pseudoplatanus (g) 1 1

Betula pubescens (g} 1 I

Fagus sylvatica (g} 1 I

Fraxinus excelsior (s) 2 I

Fraxinus excelsicr (g) 1 I

Ilex aguifelium (g) 1 I

Sambucus nigra (g) 1 I

Lonicera periclymenum (s) 1 I

Iilex agquifolium {c| i I

Rhododendron ponticum (¢) 9 I

Rhedodendron penticum (g) 1 I

Larix sp.({z} 1 I

Number of species per sample 32 22 50 2% 2L 3¢ 4z 11 S

Mean and standard error for complete data set.

Mean number <f species per releve = 2%.63; standard érror of the mean = 4.338

laden

Analysis of 8 samples in the compiete data.

Species number and name % Const Mean Min Max St.dev. S.B.M. N
492 Dryopteris dilatata 87.50 1.1 1 3 .83 .30 7
123 Agrostis capillaris 75,00 1.5 H 5 1.59 60 [
610 Galiun saxatile 75.00 .8 i 1 .45 .16 &
€30 Hsolecus lanatus 75.00 1.3 1 3 i.18 .41 [
681 Holecus meollis 75.00 2.6 1 & 2.13 7 &
932 Oxalis acetcsella 7%.00 .8 1 1 .46 .16 [

1066 Pteridium aguilinum 75.00 3.0 1 8 3.12 1.10 ]
478 TDeschampsia flexuosa 52,50 1.4 1 4 1.69 .6 5
500 Dryopteris filix-mas 62.50 1.5 1 4 1.60 .57 5
730 Juncus effusus 62.50 .6 1 1 .52 .18 5

1137 Rubus idaeus 62.50 .6 1 1 .52 .18 5
236 Betula pubescens {c} 50.00 z.0 2 7 2.56 .91 4
477 Desgchampsia cespitosa cespit 50.00 .3 1 7 2.38 .54 4
482 Digitalis purpurea 50.00 .5 1 i .53 .19 4
522 Epilcbium montanum 50.50 .5 1 H .53 13 4

1077 Quercus petraea (c) 50.00 1.1 1 3 1.34% .48 4

1795  Ranunculus repens 50.00 .5 1 L 53 .13 4

1321 Teucrium scorodenia 50.00 .5 1 1 53 19 4

1368 Urtica dioica 50.a3 .5 1 1 53 19 4

2634 Sorbus aucuparia (g) 50.00 ] L 1 53 i9 4
171 Anthoxanthum cdoratum 37.%0 .8 1 4 1.39 49 3
418 Cirsium palustre 37.%0 .4 1 1 52 i3 3
812 Luzula sylvatica 37.30 4 1 1 52 18 3

1059 Prunella vulgaris 37.50 .4 1 1 52 .18 3

1138 Rubus fruticosus agg. 7.50 .4 1 1 5z .18 3

1429 Viola riviniana 37.50 .4 1 1 52 .18 3
187 Arrhenatherum elatius 25.00 .3 1 1 46 1é 2
215 Athyrium filix-femina 25%.00 .3 1 1 49 .16 2
242 Blechnum splcant 25.00 .3 1 1 4é -le 2
247 Brachypedium sylvaticum 25.00 .3 1 1 46 15 2
278 <Calluna wvulgaris 25.46G0 .6 1 4 1.41 50 2
391 Epilcbium angustifolium 25.00 .3 1 1 146 15 2
414 Circaea lutetiana 25.00 .3 1 1 446 18 z
465 Dactylis glomerata 25.00 ] 1 1 45 la 2
570 Fagus sylvatica (c) 25.00 1.3 3 7 2.55 ] 2
576 Festuca rubra 25.00 .3 1 1 48 16 2
587 Fragaria vesca 25.00 .3 1 1 44 .16 2
589 Fraxinus excelsiocr (¢} 25.00 .5 2 2 93 .33 2



1396
1427
2597
2800
2611

2626

2882

167
186

1021
1051
1122
1147
1226
1239
1275
1350
1365
1381
14450
2601
2605
2613
2614
2615
26l6
2633
2646
2740
2743
2946
3168

Galium aparine

Galium palustre
Hypericum pulchrum
Lonicera perliclymenum (g}
Plantago major

Poa nemoralls
Fotent_lla erechta
Ranunculus acris

3ilene dioica

Stachys sylvatica
Stellaria alsine
Stellaria holostea
Stellaria media
Thelypteris limbosperma
Vacclnlum myrtillus
Veroniza chamaedrys
Viola palustris

Sorbus aucuparia (3}
Acer pseudoplatanus [s)
Cratasgus monogyna ()
Quercus petraea (g}
Ulmus giabra (g;
Taraxacum seedling/sp
Acer pseudoplatanus (¢}
Agrostils canina
Agrostis stolonifera
Angelica sylvestris
Arctium minus

Cardamine hirsuta

Carex binervis
Cerastium fontanum triviale
Chryscsplenium cppositifoliu
Cirsium arvense
Conopedium majus
Hyacinthoxrdes nonscripta
Equisetum sylvaticum
Festuca gigantea
Filipendula ulmaria
Galium mellugo

Geranium robertianum
Geum urbanum

Hedera helix (g}

Juncus acutiflorus
Juncus conglomeratus
Lapsana communis

Luzula pilosa
Mercurialis perennis
Molinia caerulea
Myosotis scorpicides
Flantage lanceolata
Populus nigra
Potentilla sterilis
Rosa canina agqg.

Rumex chtusifolius
Scrophularia nodeosa
Senecio Jacobaea

Sorbus aucuparia lc)
Trifolium repens

Ulmus glabra (<)
Valeriana officinalis
Vezronica montana

Acer pseudoplatanus (g)
Betula pubescens (g)
Fagus sylvatica {g)
Fraxinus excelsior (s}
Fraxinus excelslor {g)
Tiex agquifclium (g)
Sambucus nigra (g)
Lonicera periclymenum (s)
Ilex aquifolium {c)
Rhodedendron ponticum (<)
Rhododendron penticum (g)
Larix sp.{c}
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l Hall Brow 1971
Jample number 1718 19 20 21 22 23 24
' Anthoxanthum sdoratum 5 1 3 4 4 3 4 1 v
Deschampsia [lexuosa 4 L 1 3 3 3 3 1 v
Dryopteris dilatata 1 1 1 1 1 1 1 i v
l Oxalls acetesella 3 3 1 1 1 L 1 1 v
Juercus petraea (c) 3 3 3 4 3 4 210 v
Sorbhus aucuparia (g) 1 1 I i 1 1 1 i v
Lonicera periclymenum (s) 1 1 N 1 1 1 z 1 v
Agrcstis caplllaris E} 1 4 4 1 1 i v
Betula pubescens {(c; 9 9 5 7 3 7 9 v
Galium saxatile 1 1 1 1 1 1 1 v
Luzula pilosa 1 1 1 1 1 1 1 W
Digitalis purpurea 1 1 1 I 1 1 IV
l Prteridium aguilinum 3 3 1 3 1 8 IV
Rubus fruticosus agg. 1 1 1 1 1 1 v
Teucrium scorcdonia 1 1 1 1 1 1 v
Dryopteris filix-mas 1 1 1 1 1 v
' Carex sylvatica 1 1 11 III
Holcus mollis 1 3 1 1 III
Vicla riviniana 1 1 1 1 IIT
Fraxinus excelsior (g) 1 1 1 1 IIz
Corylus avellana (¢} q 2 1 @ III
' Lysimachia nemorum 1 1 1 IT
Stellaria holostea 1 1 1 ir
Acer pseudoplatanus (g) 1 1 1 I
Crataegus monogyna (g) 1 H 1 II
Agrostis canina 1 i IT
Athyrium filix-femina 1 1 11
Blechnum spicant 1 1 II
Brachypodium sylvaticum 1 1 IT
Cardamine hirsuta 1 1 II
' Circaesa lutetiana 1 1 Iz
Hyacinthoides nonscripta 1 1 II
Holcus lanatus 1 3 T
Luzula multiflora 1 1 II
Poa nemoralis 1 1 1T
Scrophularia nodosa 1 1 II
Thelypteris limbosperma 1 1 iI
Ceorylus avellana (g) 1 1 II
Ilex aguifelium {g) 1 L II
' I~grostis stolonifera 1 I
Ajuga reptans 1 I
Alnus glutinosa (c) 2 I
Chrysosplenium oppesitifolium 1 I
Concpodium majus 1 I
Cactylis glomerata 1 I
Deschampsia cespitosa cespitos 1 I
Epilobium montanum 1 I
Equisetum sylvaticum 1 I
I Fagus sylwvatica {c) 5 I
rraxinus excelsior {¢) 2 I
Hedera helix (g) i T
Juncus effusus I 1
Polypodium vulgare 1 T
Populus tremula 5 I
Primula wvulgaris 1 I
Rubus idaeus 1 I
Rumex acetcsella 1 I
silene dioica 1 I
Gymnocarpium dryopteris 1 I
Vaccinium myrtillus H I
Vercnica montana 1 I
' Veronica officinalis 1 T
Prunus spinesa (g) 1 I
Taxus baccata (g! 1 I
Salix caprea (c) 2 T
l Malus sylvestris (c) 1 I
Numbar of species per sample 23 32 26 33 29 16 2z 14 5}
l Mean and standard error for complete data set.
Mean number of species per releve = 25.00; standard error of the mean = 2,464




lhall

Analys.s of

2 samples 1in the complete data.

17
473
459
932
1oy
24634
254¢
123
236
610
810
482
1088
1138
1321
500
358
a8 1
1429
2615
2757
825
1297
2601
2611
1240
215
242
z2a7
283
414
516
580
acy
586
1220
1327
2610
2616
122
127
153
498
431
465
N
522
537
570
589
652
730
1615
io0zz
1052
1137
1140
1254
1325
1375
1400
1401
2624
2636
2741
2751

Species number and name

Anthoxanthum odoratun
Deschampsia flexuosa
Dryopteris dilatata
Oxalls acetosella
Guercus petraea (c)
Sorbus aucuparia (g)
Loricera periclymenum (s)
Agrostis capillaris
Betula pubescens (<)
Galium saxatile

Luzula pilosa

Digitalis purpurea
Pteridium aguilinum
Rubus fruticosus agg.
Teucrium scorodonia
Dryepteris filix-mas
Carex sylvatica

Holcus mcllis

Vliela riviniana
Fraxinus excelsior (g)
Corylus avellana (c)
Lysimachia nemorum
Stellaria holostea
Acer pseudoplatanus {g)
Crataegus monoegyna (g)
Agrostis canina
Athyrium filix-femina
Blechnum spicant
Brachypodium sylvaticum
Cardamine hirsuta
Circaea lutetiana
Hyacinthecides nonscripta
Holeus lanatus

Luzula multiflera

Poa nemoralis
Scrophularia nodosa
Thelypteris limbosperma
Corylus avellana [(qg)
Ilex aquifaslium ()
Agrostis stolonifera
Aiuga reptans

Alnus glutinesa (c)
Chrysosplenium cppositifoliu
Conopodium majus
Dactylis glomerata
Ceschampsia cespitosa cespit
Epilobium montanum
Egquisetum sylvaticum
Fagus sylvatica (o)
Fraxinus excelsior (o)
Hedera helix (g)

Junzus effusus
Folypodium vulgare
Pepulus tremula

Primula vulgaris

Rubus jdaeus

Rumex acetoseila

Silene dioica
Gymnocarpium dryopteris
Vacoinium myrtillus
Yerocnica montana
Verconica officinalis
Prurus spinesa (g)
Taxus paccata (g}

Salix caprea (c)

Malus sylvestris {c)
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Wwinster House 1971

Sample number 25 26 27 28 29 30 31 32
bryopteris filix-mas 1 1 1 1 4 1 i L v
Agrostis capillaris 3 3 1 4 i 3 1 v
Betula pubescens (c) 9 3 10 2 5 5 4 v
Dryopterls dilatata L L 1 1 1 1 L v
Oxalis acetosella 1 I 1 1 3 3 i v
Galium sdaxatile 1 1 1 1 1 1 Iv
Poa nemoralis 1 3 1 3 1 1TV
Rubus fruticosus agg. 1 1 1 1 1 1 3Iv
Teucrium scorodonia 1 L A 1 1 i IV
Lonicera periclymenum (s) 1 1 1 1 L 1 3V
Hyacintheides nonscripta 1 1 i 1 1 IV
Lysimachia memorum 1 1 1 1 1 IV
Pteridium aguilinum 6 5 9 7 3 v
Digitalis purpurea 1 1 1 1 III
Festuca ovina 1 3 3 1 Itz
Holeus lanatus 4 1 1 4 ITI
Mercurialis perennis 1 1 1 3 ITI
Quarcus petraea (o) 7 4 3 5 IIT
Viola rivinjana 1 1 1 1 IIT
Acer pseudeplatanus (c) 7 8 ToIT
Ajuga reptans 1 1 1 IT
Deschampsia flexuosa 1 1 4 IT
Thelypteris phegopteris 1 1 1L I
Fraxinus excelsior (3) 1 1 1 11
Corylus avellana () 7 8 6 TII
Anthoxanthum odeoratum 1 1 II
Circaea lutetiana 1 1 Iz
Deschampsia cespitosa cespltes 1 1 I
Fragaria vesca 1 L II
Fraxinus excelsicr (c} 3 4 II
Galium palustre 1 1 Ir
Holous mollis 3 1 IT
Potentilla sterilis 1 1 II
YVeronica chamaedrys 1 1 II
Acer pseudoplatanus (g) 1 1 11
Cuercus petraea {(g) 1 1 ITr
Sorbus aucuparia (g} I 1 IT
sSalix caprea [¢) 3 4 I
Agrostls canina 3 I
Arcstium minus 1 I
Athyrium filix-femina i I
Blechnum spicant 1 I
Brachypodium sylvaticum 3 I
Cirsium palustre i 1
Corydalis claviculata 1 I
Crataegus monogyna [s]) 1 I
Festuca rubra 1 I
Geranium robertlanum 1 I
Glecheoma hederacea 1 I
Eedera helix (g) 1 by
Juncus effusus i I
Luzula pilosa i 1
Mentha aquatica 1 I
Potentilla erecta 1 I
Primula vulgaris 1 I
Ranunculus lingua 7 I
Ranunculus repens 1 I
Rumex acetosella 1 I
Scrophularia nodosa 1 I
Solidage virgaurea 1 I
Stellaria holostea 1 I
Stellaria media 1 I
Taxus baccata (<) 3 I
Urtica dioica 1 I
Veronica montana 1 I
Betula pubescens (g) 1 T
Corylus avellana (gj 1 I
Crataegus monogyna (g) 1 I
Fagus sylvatica (g) 1 I
Taxus baccata (g} L I
Crataegus monogyna {c) 3 I
Sambucus nigra (<) 1 I




Number of species per sample 25 3¢ 11 14 21 2% 2z 25 0
l Mean and standard error for complete data set.
Mean number of species per reieve = 22.88; standard error of the mean = 2.812
lwinster
l Analysis of % samples in the complete data.
l Species number and name % Const Mean Min Max St.dev, 3.E.M. hH
500 Dryopter:s filix-mas 160.00 1.4 1 4  1.06 .38 8
123 MAgrostis capillaris B87.50Q 2.0 1 4 1.41 .50 7
236 Betula pubescens {c) B7.50 5.4 z 10 3.4¢ 1.2z 7
l 499 Drycpteris dilatata 87.50 .9 1 1 .35 .13 7
832 COxalis acetosella 87.50 1.4 1 3 1.06 .38 7
610 Galium saxatile 75.00 .8 H 1 .46 16 &
986 Poa nemoralis 75.00 1.3 1 2 .16 .41 3
11236 Rubus fruticesus agg. 75.00 .8 1 1 .46 .16 )
1321 Teucrium scorodonia 75.00 .8 1 1 S46 .16 6
2648 Lonicera periclymenum (s) 75.00 .8 1 1 e .16 [
516 Hyacinthoides nonscripta 62.50 .6 1 1 .52 .18 3
825 ILysimachia nemorum 62.50 .6 1 1 .52 .18 5
I 1066 Preridium agquilinum 62.50 3.8 3 ] 3.54 1.25 5
482 Digitalis purpurea 50.00 .5 i 1 .53 .19 4
574 Festuca ovina 50.00 1.0 1 3 1.31 .46 4
680 Holcus lanatus .00 1.3 1 4 1.8 .62 4
864 Mercurialis perennis 3C.00 .8 1 3 1.04 .37 q
1077 Quercus petraea (c) 53.00 2.4 3 7 2.7 .88 4
1429 Viola riviniana 50.00 .5 1 T .53 .19 4
183 PRcer pseudoplatanus {(c} 37.50 2.8 7 8 3.81 1.38 3
127 RAjuga reptans 37.50 -4 1 1 .52 .18 3
' 472 Deschampsza flexuosa 37.50 .8 1 4 1.3% .49 3
1329 Thelypteris phegopteris 37.50 .4 1 1 .57 .18 3
2615 Fraxinus excelsior (g) 7.50 L4 1 1 .h2 .18 3
2737 Corylus avellara (c) 37.50 2.6 3] g 3.66 1.29 3
171  Anthoxanthum odoratum 25.00 .3 1 1 .48 .16 2
414 Circaea lutetiana 25.00 .3 1 1 .46 .1e 2
477 Deschampsia cespitosa cespit 2%.00 .3 1 1 .46 .16 z
587 Fragaria vesca 25.00 .3 1 1 .48 .16 2
58% FPraxinus excelsior (c) 25.00 .9 3 | 1.64 .58 z
. 609 Galium palustre 25.00 .3 1 1 .46 .16 2
681 Holcus mollis 25.00 .3 1 3 1.07 .38 2
1351 Potentilla sterilis 25.00 .3 1 i .48 -16 2
1296 Veronica chamaedrys 25.00 .3 1 1 .46 16 2
2601 Acer pseudcplatanus (g} 25.00 .3 1 I .46 le 2
2626 Quercus petraea (g) 25.00 .3 1 1 -46 16 2
2634  Sorbus aucuparia (g} 25.00 .3 1 1 .46 .16 2
2741 Salix caprea (c) 25.00 .9 3 4 1.84 .58 2
120 Agrostis canina 12.50 .4 3 3 1.06 38 1
I 186 Arctium minus 12.50 L1 1 1 35 .13 1
215 Athyrium filix-femina 12.50 .1 1 1 35 .13 1
242 Blechnum spicant 12.50 .1 1 1 35 .13 1
247  Brachypodium sylvaticum 12.50 .4 3 3 1.06 .38 1
I 418 Cirsium palustre 12.50 B 1 1 35 .13 1
43% Corydalis claviculata 12.50 1 1 1 35 213 i
445 <Crataegus monogyna (s) 12.50 H 1 1 35 .13 1
576 TFestuca rubra 12.50 i 1 1 35 .13 1
630 Geranium robertlanum 12.50 z 1 1 35 .13 L
637 Glechoma hederacea 1Z2.56 1 1 1 35 .13 1
652 Hedera helix (g) 12.50 W1 1 1 35 .13 1
730 Juncus effusus 2.50 .1 1 1 35 W13 1
8.0 lLuzula pilosa 12.50 L1 1 1 35 13 1
| 855 Mentha aquatica 12.50 L1 1 1 35 13 1
1046 Pctentilla erecta 12.50 L 1 1 35 13 1
1058 Primula wulgaris 12.50 L1 1 1 35 13 1
1093 Ranunculus lingua 12.50 .9 7 7 2.47 88 1
1095 PRanunculus repens 12.50 L1 1 1 35 13 1
1140 Rumex acetosella 12.50 L1 1 1 35 .13 1
1223 Scrophularia nodosa 12.50 L1 1 1 35 .13 1
1270 Selidago virgaurea 12.50 .1 1 1 33 .13 1
1297 Stellaria helostea 12.50 21 1 1 35 13 1
l 12%8 Stellaria media 12.50 .1 1 1 35 13 1
13192 Taxus baccata (<) 12.50 .4 3 3 1.086 38 1
1368 Urtica dioica 2.50 .1 1 1 35 13 1
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Seateller 1371
Sample number

33 34 33 de 7 38 340

Anthoxanthum odoratum q 3 1 1 1 1 3 3 Vv
Galidm saxatile L e 1 L 1 1 1 2 v
Agrastls canina 3 S 3 3 1 1 IV
Athyrium filiz-femina 1 1 1 1 1 1 v
Deschampsia flexuosa 1 1 1 3 3 11
Oxalis acetosella 1 1 1 1 Z LIv

teridium aquilinum 4 3 i g 1 3 IV
Agrostis capillaras 3 3 1 4 6 IV
Dryopteris filix-mas 1 3 1 & 3 Iv
Festuca ovina 1 1 1 1 IV
Lysimachia nemorum 1 1 1 1 1 v
Potentilla erecta 1 1 1 1 1 v
Juercus petraea {(c) 5 2 5 T SOOIV
Thelyptaris limbosperma 4 3 3 1 3V
Viola riviniana 1 1 1 1 1 IV
Cirsium palustre 1 1 1 1 I1T
Digitalis purpurea 1 1 1 1 Ilz
Holcus lanatus 1 3 1 1 I1I
Rubus fruticosus agg. 3 i 1 1 IIT
Teucrium scerodonia b 1 1 1 111
Corylus avellana (¢} 5 7 2 4 ITI
Betula pubescens [c) 4 [} 3 11
Circaea iutetiana 1 1 1 Ix
Epzlobium montanum 1 1 1 IT
Filipendula ulmaria i 1 1 1T
Fragibus excelsior {¢) 3 7 2 rT
Geranium robertianum 1 1 1 IT
Molinia caerulea 4 4 1 IT
Primula wulgaris 1 1 1 iT
Ranunculus repens 1 1 1 II
Scorbus aucuparia () 2 7 2 II
Vaccinium myrtillus 1 3 H 1I
Crataegus monogyna (c) 3 4 5 II
Ajuga reptans 1 i Iz
Brachypodium sylvaticum 1 1 II
Calluna vulgaris 1 1 II
Campanula rotundifolia 3 1 II
Carex echinata 1 1 it
Cyroesurus cristatus 1 1 I
Dactylis glomerata 1 1 II
Festuca vivipara 1 1 Ir
Fragaria vesca 1 1 I
Galium aparine L 1 iT
Juncus bulbosus 1 1 iI
Melampyrum pratense 1 L II
Narthecium ossifragum 1 1 IT
Plantage lanceolata 1 1 II
Pelypodium vulgare 1 1 Ir
Ranunculus flammula 1 1 Iz
Sclidage wvirgaurea 1 1 IZ
Zucclsa pratensis i 3 Iz
Ulmus glabra (o) 5 3 Ir
Veronica chamaedrys 1 1 II
Veronica montana 1 1 1T
Viola palustris 1 1 IT
Fraxinus excelsior {g) 1 L In
Sorbus aucuparia (g) 1 I
ILonicera periclymenum {s) 1 1 IT
Taraxacum seedling/sp 1 1 IT
Blechnum spicant 1 T
Cardamine hirsuta 1 I
Carex binervis 1 I
Carex flacca 1 I
Carex panicea 1 I
Corydalis claviculata 1 T
Crepis paludosa 1 I
Cryptogramma crispa 1 I
Deschampsia cespitcsa cespitos 1 I
Drosera rotundifolia 1 I
Lryopteris dilatata 1 I
Empetyrum nigrum nigrum 1 I
Epilobium palustre 1 I
Erica cinerea 1 I




griophorum angustifelium
Buphrasia officinalis agg

Galium odaratum
Zalium palustre

Gewum urbanum
Hymencphyllum wilsonii
Hypericum pulchrum
Junczus acutiflorus
Juncus articulatus
Juncus effusus

Lotus uligirosus
Luzula sylwvatica
Mercurialis perennis
Nardus stricta
Parnassia palustris
Pedicularis sylvatica
Poa nemoralis
Potentilla sterilis
Prunella wvulgaris
Ranunculus acris

Rubus idaeus

Sanicula europaea
Scirpus cesplitosus
Danthonia decunbens
Stachys sylvatica
Thelypteris phegopteris
Thymus praecox arcticus
Valeriana officinalis

Acer pseudoplatanus (g)
Betula pubescens (

gl
Corylus avellana (g)
Crataegus monogyna |

g,

Prunus avium (g}
Juercus petrasa (gj
Ulmus glabra (g)
Ilex aquifaelium (c)
Rosa canina (g)
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Mean and standard error for complete data set.
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Analysis of

8 samples in the complete data.

Species numper and name
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Oxalls acetosella
Pteridium aquilinum
Agrostis capillaris
Dryopteris filix-mas
Festuca ovina
Lysimachlia nemorum
Potentilla erecta
Quercus petraea (c)
Thelypteris limbosperma
Vicla riwviniana
Cirsium palustre
Digitalis purpurea
Holcus lanatus

Rubus fruticesus agg.
Teucrium scerodeonla
Corylus avellana (¢}
Betula pubescens (g}
Circaea lutetiana
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Filipendula ulmaria
Fraxinus excelsior (c}
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Garanjum robertianum
Molinia caerulea
Primula wvulgaris
Ranunculus repens
Sorbus aucuparia (o)
Vacoinium myrtillus
Crataegus moneogyna {c)
Ajuga reptans
Brachypodium sylvaticum
Caliuna wvulgaris
Campanula rotundifelia
Carex echinata
Cyncsuruse cristatus
Dactylis glomerata
Festuca vivipara
Fragaria vesca

Galium aparine

Juncus bulbosus
Melampyrum pratense
Narthecium ossifragum
Plantago lanceclata
Polypodium vulgare
Ranunculus flammula
Solidago virgaurea
Sucecisa pratensis
Ulrmus glabra {c)
Veronica chamaedrys
Vercnica montana

Yiola palustris
Fraxinus excelsior (q)
Sorbus aucuparia {g}
Lonicera periclymenum (s}
Taraxacum seedling/sp
Blechnum spicant
Cardamine hirsuta
Carex binervis

Carex flacca

Carer panicea
Corydalis claviculata
Crepis paludosa
Crypoogramma Crispa
Deschampsia cespitosa cespit
Drosera rotundifcolia
Drycpteris dilatata
Empetrum nigrum nigruam
Epilckium palustre
Erica cinerea
Erjophorum angustifolium
Euphrasia officinalis agg
Galium odoratum

Galium palustre

Geum urbanum
Hymenophyllum wilsonii
Hypericum pulchrum
Juncus acutiflerus
Juncus articulatus
Juncus effusus

Lotus uliginosus
Luzula sylvatica
Mercurialis perennis
Nardus stricta
Parnassia palustris
Pedicularis sylvatica
Poa nemoralis
Potentilla sterilis
Prunella vulgaris
Ranunculus acris

Rubus 1daeus

Sanicula europaea
Scirpus cespitosus
Danthonia decumbens
3tachys sylvatica
Thelypteris phegopteris
Thymus praecox arcticus
Valeriana officinalis
Acer pseudoplatanus (g)
Betula pubescens (q)
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2610 Corylus avellana (q) 2.59 L1 1 1 .35 .12 L
2611 Crataegus monogyna {(g) 12,30 -1 1 1 .35 .13 1
2622 Prunus avium (g} 12,55 L1 1 1 L35 13 1
2626 fQuercus petraesa (g} 12.5C L L 1 L35 .13 1
2641 Ulmus glabra (g} 12.5¢C .1 1 1 .35 -13 L
2740 Ilex aguifolium {c} 12.5¢C .5 4 49 1.4% .50 1
2754 Rosa canina (g) 12.50 W1 i 1 Y 13 1




Birks Brow 1971
Sample number

43

44

T

47

48

Deschampsia flexucsa
Lonicera periclymenum (s)
Betula pubescens (c)
Dryopteris dilatata
Oxalis acetosella
Preridium aquilinum
Teycrium scorocdonia
Quercus petraea ()
Rubus fruticosus agg.
Sorbus aucuparia (g)
Agrostis capillaris
Drycpteris filix-mas
Ajuga reptans

Anemone nemorosa
Galium saxatile

Holcus lanatus
Mercurialis perennis
Potentilla sterilis
Thelypteris phegopteris
Vaccinium myrtillus
Viola riviniana

Acer pseudoplatanus {g)
Agrostis stclonifera
Athyrium filix-femina
Blachnum spicant
Cardamine hirsuta
Circaea lutetiana
Digitalis purpurea
Festuca ovina

Fragaria vesca

Galium aparine
Geranium robertilianum
Holcus mollis

Juncus effusus

Luzula multiflora
Lysimachia nemorum

Poa nemoralis
S3tellaria media

Urtica dicica
Crataegus monegyna {g)
Fraxinug excelsior (g}
Ilex aquifoclium {g)
Quercus petraea (g)
Corylus avellana (<)
Acer pseudoplatanus (<)
alnus glutinosa (c}
Anthoxanthum odcoratum
Campanula rotundifelia
Carex sylvatica
Chrysosplenium oppositifolium
Cirsium arvense
Cirsium palustre
Deschampsia cespitosa cespitos
Hyacinthoides nenscripta
Epilobium montanum
Filipendula ulmaria
Fraxinus excelsicr {c)
Galeopsis tetrahit
Galium palustre

Geurr urbanum
Hypericum perforatum
Hypericum pulchrum
Luzula pilosa
Moehringia trinervia
Plantago major

Primula vulgaris
Ranunculus repens
Rubus idaeus

Rumex acetosella
Scrophularia nodosa
Senecio jacobaea
Solidago virgaurea
Stachys sylvatica
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l Steliaria holostea 3 I
Zallx caprea (o) 3 L
Crataegus monogyna (<) 1 I
' Sambpucus nigra (o) 3 I
Number of species per sample 14 12 3% 1. 43 14 18 29 0
l Mean and standard error for complete data set.
Mean number of species per releve = 22,50; standard error of the mean = 4.5158
lbirks
l Analysis cf 3 samples in the complete data.
' Species number and name % Const Mean Min Max St.dev. S.E.M. N
478 Deschampsia flexucsa 100.00 2.3 I 5 1.75 .62 B
2646 Lonicera periclymenum (s} 100.00 1.3 1 3 V71 .2 g
236 Betula pubescens (c) 87.50 4.5 2 9 2.78 .93 7
499 Dryopteris dilatata 87.50 .9 z 1 .35 .13 7
932 Oxalis acetosella 87.50 1.1 1 3 .83 .30 7
1069 Pteridium aguilinum 87.50 3.9 i 9 3.84 1.2%9 7
1321 Teucrium scorodonia 75.00 .8 L 1 .4e .16 g
l 1G77 Quercus petraea (c) 62 .50 4.3 4 a 3.77 1.33 5
1136 Rubus fruticesus agg. 62.50 .9 i 3 .99 .35 5
2634 Sorbus aucuparia (g} 62.50 .6 1 1 .52 .18 5
123 Agrostis capillaris 56.00 .5 z 1 .53 .18 4
500 Dryopteris filix-mas 50.00 .9 1 4 1.36 .48 4
127 Ajuga reptans 37,50 .4 1 1 .52 Li 3
166 Anemone nemorosa 37.50 .4 1 H .52 .18 3
5§10 Galium saxatile 37.50 .4 1 i .52 .18 3
650 Holcus lanatus 37.50 ! 1 1 .52 .18 3
l B64 Mercurialis perennis 37.50 .9 1 5 1.73 .61 3
1051 Potentilla sterilis 37.50 .4 1 1 L52 .18 3
132% Thelypteris phegopteris 37.50 .6 1 3 1.06 .38 3
1375 Vacciniom myrtillus 37.50 1.4 1 5 2.26 .80 3
1429 Viela riviniana 37,50 iy 1 1 .52 .18 3
260l Acer pseudoplatanus (g) 37.50 -4 1 1 .52 .18 3
122 Agrostis stelonifera 25.C0 -3 1 1 .48 .18 z
215 Athyrium filix-femina 25.400 .3 1 1 .46 .16 2
242 Blechnum spicant 25,00 .3 1 1 .48 .18 2
. 293 Cardamine hirsuta 25.00 .3 1 1 .40 .16 2
414 Circaea lutetiana 25.409 .3 1 1 .46 .16 Z
482 Digital:is purpurea 25.00 .3 1 1 .46 16 2
574 Festuca ovina 25.00 .3 1 1 .46 18 2
587 Fragaria vesca Z5.00 .3 1 1 .46 16 2
605 Galium aparine 25.00 .3 1 1 .46 .18 2
630 Geranium robertianum 25.00 .3 1 1 .46 .16 2
681 Holcus mollis 25.00 .8 1 5 1.75 .62 2
730  Juncus effusus 25.00 .3 1 1 48 .18 2
I 835 Luzula multiflora 25.00 .3 1 1 46 16 2
825 ILysimachia nemorum 25.00 .3 1 1 46 .1le 2
986 Pca nemcralis 25.00 .3 1 1 48 .18 2
1298 Stellaria media 25.00 L3 1 1 48 .15 2
1368 Urtica dioica 25.00 .5 1 3 1.07 .38 2
2611 Crataegus monogyna (g) 25.00 .3 1 1 46 .15 2
2615 Fraxinus excelsior (g) 25.00 .3 1 1 45 -l6 2
2616 Tlex aguifclium (g) 25.00 .2 1 1 44 .18 2
2628 Quercus petraea (g) 25.00 .3 1 1 46 L16 2
' 2757 Corylus avellana (<) 25.00 1.% 3 7 2.83 1.00 2
i03 Acer pseudoplatanus (c) 12.50 .3 2 Z 71 .25 L
153 Alnus glutinosa (o) 12.50 .2 2 2 71 .25 1
171 Anthexanthum odoratum 12.50 .1 1 1 35 213 1
288 Campanula rotundifolia 12.50 -1 1 L 35 .13 1
359 Carex sylvatica 12.50 L1 1 1 35 13 1
4208 Chrysosplenium oppesitifoliu 1z2.50 L2 1 1 35 W13 1
415 Cirsium arvense 12.50 Al 1 1 35 W12 1
418 Cirsium palustre 12.56 Li 1 1 35 .13 1
477 Deschampsia cespitosa cespit 12.50 L1 1 1 3s .13 1
516 Hyacinthoides nonscripta 12.50 .1 1 1 35 .13 1
522 Epilobium montanum 12.5¢C .1 1 1 35 12 1
583 Filipendula ulmaria 12.50 .1 1 1 s .13 1
l 589 Fraxinus excelsior {c) 12.50 1.1 g 9 3.18 1.13 1
602 Galeopsis tetrahit 12.50 .1 1 1 35 13 1
60% Galium palustre 12.50 L1 1 1 35 13 1
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Whitpbarrow 1971
Zample number 43 50 31 52 533 54 55 58
l Merzurialls perennils I 1 1 ] 7 1 1 v
Rubus fruticesus agg. 4 1 1 i 1 1 1 v
Viola riviniana i 1 1 1 1 1 1 v
l Corylus avellana {c) 3] 3 8 5 7 7 5 v
OJrycpteris filix-mas 1 1 1 1 1 1 1w
Fraxinus excelsicr (c) 3 3 3 7 4 3 IV
Betula pubescens (o) 3 2 3 4 q Iv
Fragaria wvesca 1 1 1 1 1 Y
teridium aquilinum 4 1 1 3 1 Iv
Solidago virgaurea 1 1 1 1 1 v
Brachypedium sylwvaticum 1 1 3 L ITI
Dryopteris dilatata 1 1 1 1 IIT
' Quercus petraea (cf 5 2 1 z 111
Taxus baccata {c) [ 3 5 ¢ III
Acer pseudoplatanus (c) 5 1 1 Iz
Crataegqus monogyna (s) 1 1 1 1z
l Lysimachia nemorum 1 L 1 II
Potentilla sterilis 1 1 1 1T
Prunella wulgaris 1 1 1 11
Rubus idaeus 1 1 1 IT
Tamus communis 1 1 1 II
l Teucrium scorodonia 1 1 1 I
Ilex agquifolium (g} 1 1 I IT
Scrbus aucuparia (g) 1 1 1 II
Agrostis capillaris 3 1 1T
Carex flacca i3 1 IT
Carex sylvatica 1 1 II
Circaea lutetiana 1 1 IT
Filipendula ulmaria 1 1 II
Geun urpanum 1 1 II
l Hypericum pulchrum 1 1 It
Oxalls acetosella H 1 I
Primula vulgaris 1 1 II
Rubus saxatilis 1 1 Iz
Lonicera periclymenum (s) i 1 II
Crataegus mcnogyna (<) 9 2 II
Agrostis stoleonifera i I
Anemone nemorcsa 1 I
Arctium minus 1 I
. Arrhenatherum elatius 1 I
Athyrium filix-femina 1 I
Blechnum spicant 1 I
Carex demissa 1 I
Cirsium palustre 1 I
Dactylis glomerata 1 I
Deschampsia cespitesa cespitos 1 I
Deschanpsia flexuosa 3 I
Hyacintholdes nonscripta 1 I
. Epipactis atrorubens 1 I
Galium saxatrile 1 I
Hedera helix {(g) 1 z
Holcus lanatus 1 I
Ilex aquifolium (s} 2 I
Juncus bulbosus 1 1
Juncus conglomeratus 1 I
Juncus effusus 1 I
Melica nutans 1 I
Melica uniflora 1 T
Mentha agquatica 1 I
Plantage major 1 I
Platanthera bifolia 1 I
' Petentilla ereckta 1 P
Prunus avium (c) 1 I
Rhamnus catharticus 1 I
Rosa canina agg. 1 I
Sorbus aria 2 I
Succisa pratensis 1 I
Ulmus glabra {(c) 2 I
Viburnum opulus 1 L
Sorbus aucuparia (s) 2 I
' Acer pseudoplatanus (g) 1 I
Betula pubescens (s} 2 I
Crataegus monogyna (g) 1 I




l Fraxinus excelsior {s! I
Prunus spinosa gl I
Juercus petraea (g) 1 I
Taxus baccata (qg) 1
Tiex aquifollium (c} 2 1
Salix caprea (o) 2 I
Picea abies {¢) 9 I
' Taraxacum seedling/sp I
Number of species per sample 14 18 27 23 13 11 )
I Mean and standard error for complete data set.
Mean number of species per releve = 21.88; standard error cf the mean = 3,507
lwhithar
' Analysis of 8 samples in the complete data.
' Species number and name % Const Mean Min Max St .dev. 5.E._M. N
864 Mercurialis perennis 87.50 2.0 1 7 2,33 .82 7
113¢ Rubus fruticosus agg. 87.50 1.2 1 4 i.1le .41 T
1429 Viola riviniana 87.50 .9 1 1 .35 .13 7
. 2757 Corylus avellana {(c) 87.50 5.1 3 3 2.59 .91 7
5086 Dryopteris filix-mas 75.00 .8 1 1 .46 .le 6
589 Fraxinus excelsior (c} 75.00 3.3 3 K 2.4% 88 3
236 Betula pubescens (c) 62.50 2.0 2 4 1.77 .63 5
587 ragaria vesca 62.50 .6 1 1 .52 .18 5
1066 Pteridium aguilinum 62.50 1.3 1 4 1.49 .52 =
1270 Scolidago virgaurea 62.50 .6 1 1 .52 .18 5
247 Brachypodium sylvaticum 50.00 .8 1 3 1.04 .37 4
499 Dryopteris dilatata 50.00 .5 1 1 .53 .19 4
. 1077 Quercus petraea (c) 50.00 1.3 1 5 1.75 .62 4
1313 Taxus kaccata (<) 50.00 2.5 3 & 2.83 1.00 4
103 Acer pseudoplatanus {c) 37.50 1.0 1 & 2.07 .13 3
445 Crataegus monogyna (s! 37.50 -4 il 1 .52 .18 2
325 Lysimachia nemorum 37.50 .4 1 1 W52 .18 3
1951 Potentilia sterilis 37.50 .4 1 1 .52 18 3
1559 Prunelila vulgaris 37.50C | i 1 .52 18 3
1137 FRubus idaeus 17,50 ) 1 i .52 18 3
1313 Tamus communis 37.50 .4 i 1 .52 18 3
l 1321 Teucrium scorodonia 37.50 .4 1 i .52 18 3
26le  Ilexr aquifolium (g} .50 .4 1 1 .52 18 3
2634 Sorbus aucuparia (g) 37.5¢C .4 1 1 .52 i8 3
123 Agrostls capillaris 25.00 .5 1 3 1.07 .38 2
323 Carex flacca 25.00 .3 1 1 .E6 .18 2
l 352 C(arex sylvatica 25.00 L3 1 1 LAB .16 2
414 Circaea jutetiana 25.00 .3 1 1 .45 .16 2
583 Filipendula uilmaria 25.00 .3 1 1 .46 16 2
l 634 Geum urbanum 25.00 .3 1 1 .44 .18 2
702 Hypericum pulchrum 25.00 .3 1 1 .46 .16 2
932 Oxalis acetosella 25.00 .3 1 1 -48 16 2z
1058  Primula wvulgaris 25.00 .3 1 1 .46 .lé 2
1138 Rubus saxatil:s 25.00 .3 1 iy .48 .16 2
2646 Lonlcera periclymenum (s) 25.00 .3 i 1 .45 .16 Z
2750 Crataegus monoegyna {c) 25.00 .8 Z 4 1.49 .53 2
122 Rgrostis stolonifera 12.50 -1 1 1 .35 13 1
166 Anemone nemcrosa 12.50 .1 1 1 .35 1 1
186 Arctium minus 12.50 .1 1 1 .35 i3 1
197 Arrhenatherum elatius 12.50 .1 1 1 .35 1 1
215 Athyrium filix-Iemina 12.50 .1 1 1 .35 13 1
242 Blechnum spicant 12.50 L1 1 1 .35 i3 1
312 Carex demissa 12.50 .1 1 1 .35 13 1
' 418 Cirsium palustre 12.50 L1 1 1 .35 i3 1
465 Dactylis gleomerata 12.50 L1 1 1 .35 13 1
477 Deschampsia cespitosa cespit 12.50 .1 1 1 .35 13 1
473 Deschampsia flexuocsa 12.50 ! 3 3 L.08 .38 1
516 Hyacinthcides nonscripta 12.50 L1 1 1 .35 .13 L
528 Epipactis atrorubens 12.580 W1 1 1 .35 .13 1
510 Galium saxatile 12.50 .1 1 1 .35 .13 1
652 Hedera helix (qg) 12.50 .1 1 1 L35 .13 1
680 Holcus lanatus 12.50 .1 1 1 .35 .13 1
. 707 Ilex agquifolium (s} 12.50 L3 2 2 R .25 1
726 Juncus bulbosus 12.50 .1 1 1 .35 .13 1
129 Juncus conglomeratus 12.50 -1 1 1 .35 .13 1
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1

Haverigg Holme 1971

Jample MNumber 113 114 115 Llle 117 118 119 (20
Ceschampsia flexuosa 3 2 5 Z 4 4 2 2 v
Galium saxatile 2 1 1 1 2 1 4 2 v
Rubus fruticosus agg. 2 1 1 1 1 2 2 A v
Anthoxanthum odoratum 2 2 1 2 s i Z v
Juercus petraea (g) 1 1 z 1 1 1 2 v
Agrostis canina 4 4 2 2 1 2 v
Agrostis capillaris 2 4 1 2 2 4 v
Dryopteris dilatata 4 z 1 2 2 2 IV
Oxalis acetosella 2 1 i 1 4 2 v
Pteridium aquilinum 7 4 9 2 8 5 IV
Vaccoinium myrtillus 1 5 4 8 2 4 IV
Dryopteris filix-mas 2 1 1 4 2 v
Betula pubescens (g) 1 1 1 P4 1 v
Calluna vulgaris 1 4 1 8 II1
Digitalis purpurea 1 1 2 1 IIT
Luzula pilosa 1 1 2 2 IIT
Quercus petraea {(c) 8 9 4 6 III
Sorbus aucuparia (g} 1 1 1 P4 III
Cardamine hirsuta 1 1 1 11
folypodium vulgare 1 1 1 1T
Teucrium scorodonia 1 2 1 I
Viela riviniana 2 2 1 IT
Athyrium filix-femina 2 4 I1
Betula pubescens (c) 5 5 IT
Blechnum spicant i 1 IT
Carex binervis 1 z IT
Cerastium fontanum triviale 1 1 II
Erica cinerea L 1 Iz
Fastuca ovina 5 1 Iz
Hedera helix (g) 1 1 II
Holcus lanatus 1 1 II
Eclcus mollis 1 4 Iz
Eypericum pulchrum 1 1 11
Juncus effusus 1 1 iI
Lonicera periclymenum (g) 1 1 IT
Luzula multiflora 1 2 II
Poa triwvialis 2 2 TI
Potentilla erecta 1 1 iI
Ranunculus repens 2 1 IT
Rubus idaeus 1 1 Iz
Rumex acetosa 2 2 II
Rumex atetcsella 1 1 II
Urtica dioica 1 1 s
Taraxacum seedling/sp 1 1 II
Agrostis stolcnifera 1 I
Aira praecox i I
Bellis perennis 1 I
Cardamine flexuosa 1 I
Carex panicea 1 I
Cirsium palustre 1 I
Cirsium vulgare 1 I
Corylus avellana (s) 5 I
Dactylis glomerata 1 I
Hyacinthoides nonscripta 2 I
Fragaria vesca 1 I
Galecpsis tetrahit 1 I
Galium aparine 1 I
Geranium rokbertianum 1 I
Leontodon autumnalis 1 1
Lysimachia nemorum 2 I
Mer-urialis perennis 1 T
Malinia caerulea 4 I
Mycelis mural:s L T
dieracium pilosella group 1 I
Poa annua 1 I
Poa nemcralis i I
Poa pratensis 2 I
Polygala serpyllifolia 1 I
Potentilla sterilis 1 I
Brunella wulgaris 1 I
Prunus avium !c) 4 I



Ranunculus acris I
Rumex sanguineus i I
Sclidage virgaurea 1 I
Stachys sylwvatiza 1 T
Stellaria holcostea Z I
Thelypteris limbosperma 2 I
Trifelivum repens 4 T
l Veronica agrestis 1 I
Veronlica chamaedrys 2 I
Veronlca officinalis i I
vulpia bromoides z I
Acer pseudeplatanus (q} 1 1
Fraxinus excelsior (g) 1 I
Rubus idaeus (q) 1 I
' Number of species per sample 27 40 18 37 28 18 21 12 Q
Mean and standard error for complete data set.
Mean number of species per releve = 25.13; standard error oI the mean = 3.446
l lhaverigg?l
Analysis of 8 samples in the complete data.
i I 3pecies number and name % Const Mean Min Max St.dev. S3.E.M. N
478 Deschampsia flexuocsa 100.00C 3.0 2 3 1.20 .42 2
610 Galium saxatile 100.00 1.8 1 4 1.0C4 .37 8
11386 Rubus fruticosus agg. 100.00 1.5 1 2 L33 .19 8
171 Anthoxanthum ocdoratum 27.50 1.4 1 2 .74 .26 7
2626 Quercus petraea (g) 87.50 1.0 1 2 .53 .19 7
120 Agrostis canina 75.00 1.9 1 4 1.55 .55 [
l 123 BAgrostis capillaris 75.00 L.9 1 4 1.55 .55 @
489 Dryopteris dilatata 75.00 1.6 1 4 1.30 .46 3
932 Oxalis acetosella T5.00 1.1 1 2 LB83 .30 S
1066 Pteridium aguilinum 75.00 4.4 2 9 3.50 1.24 [
1375 Vaccinium myrtillus 75.00 3.0 1 g 2.78 .98 3
500 Dryopteris filiz-mas €£2.50 1.3 1 4 1.3% .48 5
2605 Betula pubescens (g) 62 .50 .8 1 2 7 .25 5
278 Calluna vulgaris S0.00 1.8 i 2 Z.87 1.01 4
482 Digitalis purpurea £0.00 - 1 2 .74 .26 4
l 81¢ Luzula pilesa 50.00 .8 1 z W89 .31 4
1077 Quercus petraea (<) 50.00 3.4 4 S 3.8% 1.38 4
2634 Sorbus aucuparia (g) 53.00 .6 1 Z .74 Z6 4
2%3 Cardamine hirsuta 37.59 .4 L 1 .52 18 3
1015 Polypodium vulgare 37.30 .4 1 1 .52 .18 3
l 1321 Teucrium scorodonia 37.50 .5 1 2 A .27 3
1429 Viola riviniana 37.5G .6 1 2 .92 .32 3
215 Atnyrium filix-femina 25.00 .8 2 4 1.49 .53 2
236 Betula pubescens (c¢) 25.06 1.3 5 5 2.31 82 2
242 Blechnum spicant 25.06 .3 i 1 a5 .16 2
308 <Carex binervis 25.00 .4 1 2 .74 .28 2
384 <Cerastium fontanum triviale 25,00 .3 b 1 .da 16 2
541 Erica cingrea 25.00 .2 1 1 .48 .18 2
' 574 Festuca ovina 25.00 .8 1 ) 1.3 L2 2
652 Hedera helix (g} 25.00 .3 1 1 .46 .16 2
680 Holous lanatus 25.00 .3 1 1 .46 14 2
681 Holeus mellis 25.00 .6 1 4 L.41 .50 2
732 Hypericum pulchrum 253.00 L3 1 1 L4€ .16 2
730 Juncus effusus z5.00 .3 L 1 .45 .16 2
798 Tonicera periclymenum (g) 25.00 .3 1 1 L4E 186 2
809 Tuzula multiflera 25.00 -4 1 2 L74 28 2
290 Poa trivialis 25.90 .5 2 2 .93 33 2
l 104¢ PFPotentilla erecta 25.00 -3 1 1 Lda 16 2
1095 Ranunculus repens 25.50 L4 1 Z .74 26 2
1127 PRubus idaeus 25.00 .3 1 1 S48 i 2
113% Rumex acetosa 25.00 .5 Z 2 .23 33 Z
114¢ Rumex acetesella 25.00 .3 1 1 .4d is 2
1368 Urtica dieica 25.00 .3 1 1 .48 .16 z
2982 Taraxacum seedling/sp 25.00 .3 1 z .45 .16 2
122 Agrostis stolonifera 12.50 i i 1 .35 .13 1
125 Adra praecox 12.50 .1 1 i .35 .13 1
l 230 Bellis perennis 2.50 .1 1 1 35 .13 1
292 <Cardamine flexuosa 12.50 .1 1 1 35 .13 1
339 Carex panicea 12.50 A 1 1 35 .13 1
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. Prke Gil1 1971
l Jample Number 121 122 123 124 125 126 127 123
Oxalis acetosella 2 2 2 2 2 q 1 4 v
Agrecatis capillaris 2 4 2 4 1 5 5 v
Dryopteris dilatata 2 2 2 3 2 2 1 v
Bubus fruticosus agg. 2 1 2 2 2 2 1 v
Anthoxanthum odoratum 1 4 2 2 i 5 IV
Athyrium filix-femina 2 9 2 1 1 1 v
Deschampsia cespitosa cespitos 2 1 2 9 4 2 IV
Deschampsia flexuosa 4 4 1 1 1 2 IV
Digitalis purpurea 1 2 1 2 1 1 1v
Dryopteris filix-mas 1 1 2 i 2 I v
l Hyacintheides nonscripta 1 4 2 4 2 Z v
Fraxinus excelsior [g;} 2 z2 1 2 2 i Iv
Circaea lutetiana 2 4 4 2 1 v
Corylus avellana (s) 2 3 4 7 4 v
Lonicera periclymenum (g) 5 2 2 1 L v
Luzula pilosa 2 4 2 2 1 v
Quercus petraea [(c) & 7 3 3 2 v
Silene dioica 1 1 2 2 1 Iv
Verconica montana 2 2 1 4 2 Iv
' Acer pseudeoplatanus (g) 1 2 1 2 1 v
Juarcus petraea (g} 1 1 1 1 1 1v
Ainus glutinesa (<) 4 9 2 5 IIT
Betula pubescens (c) 2 4 2 & IIT
Chrysosplenium oppositifolium 2 1 2 1 I1I
Crataegus manegyna !s) 2 2 5 1 IiT
Fraxinus excelsior i{c) 2 5 4 1 IIT
Gaiium saxatile L 2 1 4 II1
Geranium robertianum 2 1 2 2 IIT
l Geum urbanum 2 1 2 4 IrT
Holcus lanatus 1 1 5 5 ITT
Holcus mollis 4 2 4 1 i1z
Mercurialis perennis 5 1 4 4 ITI
Ranunculus repens 1 1 4 1 II1
Salix caprea (c) 2 3 4 2 TII
Acer pseudoplatanus {(c) 5 4 5 II
Ajuga reptans 1 2 1 II
i Brachypodium sylvaticum 2 1 1 IT
' Dactylis glomerata 1 1 1 Iz
Hedera heliz (g) 1 1 1 Iir
Hieracium 'indeterminate' 1 1 1 II
Lysimachia nemorum 1 1 2 IT
Melica unifiora 2 1 1 Iz
' Rumex acetosa 1 2 1 II
Sambucus nigra (=) 2 2 2 II
Stellaria holostea Z2 2 1 IT
Teucrium scoredonia 2 2 1 I1
' Viola riviniana 1 1 i IT
Corylus avellana (g3) 1 1 1 II
Tlex aquifolium (g) 1 I 1 11
Sorbus aucuparia {g} 1 1 1 II
Blechnum spicant 1 H II
Cardamzne pratensis 1 1 II
Eplloblum montanum 2 2 Ir
Poa trivialis 1 1 I
Potentilla erecta 1 1 II
' Potentilla sterilis 1 1 II
Prunella vulgazis 1 1 II
Rosa canina agg. i 1 =T
Rubus idaeus 2 4 I
l Sorbus aucuparia (<) 4 7 II
Stachys sylvatica 1 1 II
Urtica dioica 1 2 I
Vercnica chamaedrys 1 11
Betula pubescens (g) 1 1 II
Prunus padus (g} 1 1 II
Ilex aquifolium {c) 2 3 I
Achillea millefolium 2 I
Allium ursinum 2 I
. Anemone nemorosa 1 I
Angelica sylvestris 1 I
Bellis perennis 1 I




Campanula rotundzifolia
Cardamine hirsuta
Carex sylvatica
Centaurea nigra
Cerastium fontanum triviale
Epiloblium angustifclium
Cirsium arvense
Cirsium palustre
Crepis paludosa
Cynosurus «ristatus
Epilobium hirsutum
Epipactis helleborine
Equisetum arvense
Pestuca gigantea
Filipendula ulmaria
Fragaria vesca

Galium aparine
Heracleum sphondylium
Hypericum puichrum
Juncus conglomeratus
Juncus effusus
Leontoden autumnalis
Lolium perenne

Luzula sylwvatica
Mycelis muralis
Phyllitis scolopendrium
Plantage lanceolata
Plantago major

Pca annua

Poa nemcralis
Polygonum hydropiper
Primula vulgaris
Pteridium aquilinum
Ranunculus ac¢ris
Ribes uva~crispa
Sanicula eurcpaea
Serecio aguaticus
Solidago virgaurea
Stellaria media
Suzcisa pratensis
Trifolium pratense
Trifelium repens
Ulmus glabra (o)
Veronica beccabunga
Sorbus aucuparia (s)
Crataegus monagyna (g)
Fraxinus excelsior (s)
Ulmus glabra (s)

Ulmus glabra (q)
Rhododendror ponticum (q)
Taraxacum seedling/sp
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Humber of species per sample
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Mzan and standard error for complete data set.
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Mean number of species per releve
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Analysis of

8 samples in the complete data.

Species number and name

932
123
499
1136
171
215
477
4178
482
500
516
2615

Cxalis acetosella
Agrostis capillaris
Dryopteris dilatata
Rubus fruticosus agg.
Anthoxanthum odoratum
Athyrium filix-femina

Deschampsia cespitcsa cespit

Deschampsia flexuosa
Digitalis purpurea
Dryopteris filix-mas

Hyacinthoides nonscripta

Fraxinus excelsior (g)
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2616
2634
242
295
522
990
1G48
1051
1359
1122
1137
1275
1293
1368
1396
2605
2623
2740
104
151
1é5
167
230
288
293
359
371
364
391
415
418
449
4e0
521
530
532
573
583
587
605
661

Cilrcaea lutetiana
Corylus avellana {s)
Lonicera periclymenum ()
Luzula pzlosa

Quercus petraea (c)
3ilene diolca

VYercnica montana

Acer pseudoplatanus {q)
Quercus petraea (g)
Alras glutinosa (c)
Betula pubescens (c)

Chrysosplenium oppositifolin

Crataegus monogyna (s)
Fraxinus excelsior (c)
Galium saxatile
Geranium ropertianum
Geum urbanum

Holecus Lanatus

Holcus mollis
Mercurialis perennis
Ranunculus repens
Salix caprea (c¢)

Acer pseudcplatanus {c;
ARjuga reptans
Brachypodium sylvaticum
Dactylis glcomerata
Hedera helix (g)
Hieracium 'indeterminate’
Lysimachia nemorum
Melica uniflora

Rumex acetcsa
Sambucus nigra (s)
Stellaria holcstea
Teucrium scorodonia
Viela riviniana
Corylus avellana (g)
Ilex aguifclium (g}
Sorbus aucuparia (g)
Blechnum spicant
Cardamine pratensis
Fpilobium montanum
Feoa trivialis
Potentilla erecta
Potentiila sterilis
Prunella vulgaris

Rosa canina agg.

Rubus idaeus

Sorbus aucuparia (¢}
Stachys sylvatica
Uriica dioica
Veronica chamaedrys
Betula pubescens (g
Prunus padus (g)

Tlex aquifelium (c)
Achillea millefolium
Allium ursinum
Ansmone nemerosa
Angelica sylvestris
Bellis perennis
Campanuia rotundifolia
Cardamine hirsuta
Carex sylvatica
Centaurea nigra
Cerastium fontanum triviale
Epilobium angustifolium
Clrsium arvense
Cirsium palustre
Crepis paludosa
Cynosurus cristatus
Epllobium hirsutum
Epipactis helleborine
Equisetum arvense
Festuca gigantea
Filipendula ulmaria
Fragaria vesca

Galium aparine
Heracleum sphondylium
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Hypericum pulchrum
Juncus conglomeratus
Juncus effusus
Leontodon autumnal:s
Lolium perenne

Luzula sylvatica
Mycelis muralis
Phyllitis scolopendrium
Flantage lanceolata
Plantagc major

Poca annua

Pca nemcralis
Palygonum hydropiper
Primula wvulgaris
Pteridium aquilinum
Ranunculus acris
Ribes uva-crispa
Sanicula europaea
Senecio aquaticus
Solidage virgaurea
Stellaria med:ia
Succisa pratensis
Trifelium pratense
Trifolium repens
Ulmus glabra {c}
Veronica beccabunga
Scorbus aucuparia (s)
Crataegus monogyna (G)
Fraxinus excelsior {s)
Ulmus glabra !s}
Ulmus glabra (g
Rhododendren ponticum (g)
Taraxacum seedling/sp
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Rotten Butts 1971

Sample Number 129 130 131 132 133 134 135 138

Dryopteris dilatata 7 4 4 4 4 4 2 5 v
Acer pseudoplatanus {qg} i 1 1 Z 1 i 1 I v
I Fraxinus excelsior /g 2 1 2 L 2 i i 2 v
Athyrium filix-femina 1 1 1 2 z 2 2 v
Dryopteris filix-mas 4 4 4 4 2 1 2 v
Cxalis acetosella 1 1 4 4 2 4 1 v
Agrostis capillaris 1 2 4 1 1 2 v
Acer pseudoplatanus (c) 2 2 4 3 4 1y
Deschampsia cespitosa cespitoes 1 1 L 1 L v
Digitalis purpurea 1 1 1 1 1 1v
Rubus fruticesus agg. 1 4 2 5 2 Iv
Ulmus glabra {(g) 1 1 1 1 1 v
Circaea lutetiana 2 1 1 2 IIZ
Hyacinthoides nonscripta 2 2 2 2 IT1
Epilobium montanum 1 2 1 2 III
l Mercurialis perennis 1 2 2 1 ITT
Poa nemoralis 1 1 2 i IIT
Rubus idaeus 1 4 4 2 IIT
Ulmus glabra (g} & 5 5 7 III
Urtica diocica 2 2 1 1 I1t
Crataegus monogyna (g) 1 1 1 1 IIT
Fagus sylvatica (g) 1 1 1 1 IIT
Tlex aquifolium (g} 1 1 1 1 III
Sorbus aucuparia (q) L 1 1 1 1171
l Epilobium angustifolium 1 1 I
Deschampsia flexuosa 1 & 4 iI
Fagus sylvatica fc) 2 4 3 II
Fraxinus excelsior (a) 2 2 4 I
Holcus lanatus 1 i 4 IT
Quercus petraea (g 1 1 L IT
Daciylis glomerata 1 1 1T
Galium saxatile 1 1 II
Geum urbanum I 1 il
I Holcus mollis 2 4 IT
Larix decidua {c) 3] 3 IT
Moehringia trinervia 1 1 IT
Quercus petraea (cj zZ 4 II
Ranunculus acris 1 2 Iz
Thelypteris limbosperma 1 1 II
Veronica mentana 1 i II
Abies alba 4 3 II
Agrostis stolonifera 1 T
l Blechnum spicant 1 I
Cardamine hirsuta 1 z
Cardamine pratensis 1 I
Chrysosplenium oppositifelium 1 I
Crataegus monogyna (s} 2 I
Lonicera periclymenum (g) i I
Lysimachia nemorum 2 I
Prunus padus (s) 1 z
Pteridium agquilinum 1 I
l Silene diozca 1 I
Stachys sylvatica 1 I
Stellaria alsine 1 I
Stellaria graminea 1 I
Stellaria holostea 1 z
Stellaria media 2 I
Gymniecarpium dryopteris 1 I
Viola riviniana 1 I
Serbus aucuparia (s) 2 I
l Betula pubescens (q) 1 b
Rosa canina [g) 1 I
Rhododendron penticum {g) 1 X
' Taraxacum seedling/sp z I
Number of species per sample 22 41 27 2t 25 11 19 21 0
Mean and standard error for complete data set,.
l Mean number of species per releve = 23.38; standard error of the mean — 3,023




Lrottenbutts’l

Analysis of

8 samples in the complete data.

Species number and name

295

408

445

798

825
10549
1066
1254
1283
1295
1z26
1297
1298
132¢
1429
2587
2605
2754
2946

2982

Dryopterlis dilatata
Acer pseudoplatanus (4q)
Fraxinus excelsior (g}
Athyrium filix-femina
Dryopteris filix-mas
Oxalis acetosella
Agrosktis capillaris
Acelr pseudeplatanus ()
Deschampsza cespitosa cespit
Digitalls purpurea
Rubus fruticosus agqg.
Ulmus glabra {(g)
Circaea lutetlana
Hyacinthoides nonscripta
Epilobium montanum
Mercurialis perennis
Poa nemoralis

Rubus idaeus

Ulmus glabra (c)

Urtica dioica

Crataegus monaogyna (q)
Fagus sylvatica (g}
Ilex agquifelium (g)
Scrbus aucupazia (g)
Epilokium angustifelium
Deschampsia flexuosa
Fagus sylvatica (c¢)
Fraxinus excelsior (c)
Holcus lanatus

Quercus petraea {g)
Dactylis glomerata
Galium saxatile

Geum urbanum

Helcus mollis

Larix decidua (c)
Mcehringia trinervia
Quercus petraea (c)
Ranuncuius acris
Thelypteris limbosperma
Veronica montana

Apies alba

Agrostis stolenifera
Blechnum spicant
Cardamine hirsuta
Cardamine pratensis
Chrysocsplenium oppositifoliu
Crataegus moncgyna (s)
Lonicera periclymenum (g)
Lysimachia nemorum
Prunus padus (s!
Pteridium aquilinum
Silene dioica

Stachys sylvatica
stellaria alsine
Stellaria graminea
Stellaria holostea
Stellaria media
Gymnecarpium dryopteris
Viola riviniana

Sorbus aucuparia (s)
Betula pubescens [(g)
Rosa canina (g}
Rhododendron ponticum (g!
Taraxacum seedling/sp

i Const

109,
130.
100.

87.

37,
.50
.J0
.50
.50
.50
.50
.50
.00
.30
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.50
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.50
.50
.50
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maves Wood (971
Sample Number

Mercur:alis perennis
Rubus fruticzosus agyg.
Yiola riviniana
Fraxinus excelsior {(g)
Taxus baccata (g)
Corylus avellana (s)
Fragaria vesca
Brachypodium sylvaticum
Dryopteris filix-mas
Fraxinus excelsior (c)
Rosa canina agg.

Taxus baccata (c)
Teucrium scorodeonia
Ilex aguifoliwm (g}
Acer pseudoplatanus (c)
Carex sylvatica
Epilobium montanum
Fastuca rubra

honicera periclymenum (g}
Phyllitis scelopendrium
Pinus sylvestris (c)
Potentilla sterilis
Solidago virgaurea
Acer pseudoplatanus (g)
Crataegus menogyna (g)
3orbus aucuparia (g)
Ligustrum vulgare (q)
Agrostis stolonifera
Convallaria majalis
Geum urbanum

Hedera helix (g)
Pteridium aquilinum
Quercus petraea (c}
Senecic jacobaea

Tamus communis

Quercus petraea {q)
Taraxacum seedling/sp
Anencne nemorosa

Arum maculatum

Carex flacca

Circaea lutetiana
Crataegus nmenogyna (s)
Dactylis glomerata
Dryopteris dilatata
dyacinthoides nonscripta
Filipendula ulmaria
Geranium robertianum
Larixr decidua (c)
Melica uniflara
Polypodium vulgare
Potentilla erecta
Primula vulgaris

Tilia cordata

Veronica officinalis
Corylus avellana (g}
Agrostis capillaris
Asplenium ruta-muraria
Bromus ramosus
Campanula rotundifolia
Cardamine pratensis
Centaurea nigra
Cirsium palustre
ClLrsium vulgare

Daphne mezereum
Epipact:is helleborine
Fagus sylvatica (c)
Galium aparine

Glechoma hederacea
Helianthemum nummularium
Hieracium 'indeterminate'
Holcus lanatus
Hypericum perforatum
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Hyperizum pulchrum
[nula conyza
Moehringia trinervia
Poca annua 1

Poa pratensis 2
folygonatum odoratum 1

Pruneila vulgaris
Prunus spinesa (s)
Ranunculus repens
Rhamnus cathartizus
Ribes uva-crispa 1
Rubus idaeus
Sambucus nigra (s) 2

Sesleria albicans 2
Sorbus aucuparia (c)
Trifolium pratense
Trifolium repens
Tussilage farfara
Ulmus glabra {c)
Jrtica diolca 1

3orbus aucuparia {s)

Betula pubescens (s)

Betula pubescens (g: 1

Fagus sylvatica (g)

Larix decidua {g!} 1

Pinus sylvestris (g) 2

Prunus avium {g}

Sambucus nigra (g) 1

Ulmus glabra (g} 1

Salix caprea (c)

Rosa canina (g} 1
Cornus sanguinea (g)

Euonymus europaeus () 1

38
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Number of spercies per sample 41 32 13 30 31 25 28

Mean and standard erzor for complete data set.

26

Mean number of species per releve = 32.00; standard error of the mean = 4.408
eaveswood?l
Analysis of 8 samples in the complete data.
Species number and name % Const Mean Min Max St.dev. Z.E.M N
894 Mercurialis perennis 100,30 2.9 1 5 1.55 .55 3
1136 Rubus fruticoesus agg. 100,00 2.1 1 q .83 .30 8
1422 Vicla riviniana 100.00 1.6 b3 2 .52 .18 54
2615 raxinus excelsior [g) 100.00 1.3 il 2 .46 .16 &
263€ Taxus baccata (g) 100,00 1.3 L 2 48 .16 g
441 Ceorylus avellana (s} 87.50 4.6 4 7 2.20 .18 7
587 Fragaria vesca 75.00 1.5 i 4 1.31 .46 6
247 Brachypodium sylvaticum 62.50 1.3 i 4 1.39 .49 5
500 Dryopteris filix-mas 62.50 .6 1 1 .52 .18 5
389 Fraxinus excelsior (c) 62.50 2.6 2 5 2.50 .88 9
1122 Roesa canina agg. 62.52 LB 1 1 .32 .18 5
1313 Taxus paccata (c} 62.5Q 3.4 4 7 2.87 1.05 5
1321 Teucrium scorodonia 62.50 1.0 1 2 .93 .33 5
2616 Tlex aquifolium (g) 62,50 ] 1 z .32 .18 5
103 Acer pseudoplatanus (c) 50.00 2.4 4 7 2.72 .98 4
359 Carex sylvatica 50.00 .5 1 it .53 .19 4
522 FEpilekium montanum 50.00 .5 1 1 .53 .19 4
37¢ Festuca rubra 50.00 .6 1 2 .74 .26 4
798 Lonicera periclymenum (g) 50.00 1.0 1 4 1.41 .50 g
$62 Phyllitis scolopendrium 50.00 .8 1 2 .59 .31 4
%71 Pinus sylvestris (c) 50.00 1.8 2 4 1.98 .Ta 4
1051 Potentilla sterilis 50.00 .5 1 b .53 .18 4
1270 Solidago virgaurea 50.00 .8 1 z .8¢ .31 4
2801 Azer pseudoplatanus (g) 50.00 .5 1 1 .33 .18 4
2611 Crataegus monogyna (g) 50.00 .5 1 1 .53 .18 4
2634 Sorbus aucuparia (g} 50.00 .5 1 i .53 .18 4
2868 Ligustrum vulgare (g) 50.00 1.3 1 4 1.75 .62 4
122 Agrostis stolonifera 37.50 .5 1 2 .76 .27 3
432 Convallaria majalis 37.50 .5 1 2 .16 .27 3
634 Geum urbanum 37.50 .4 1 1 .52 .18 3



552
1068
1977
1239
1213
T6l6
2982

166

201

323

414

445

4865

199

516

583

630

249
13J15
1048
1058
1324
1401
2610

123

206

Hedera helix (g)
Prervidium aquilinum
Quercus petraea (c)
Seneclo jacobaea
Tamus communis
Quercus petraea {(g)
Taraxacum seedling/sp
ALEMONE NEMOLDS2A
Arum maculabum
Carex flacca
Clircasa tutetiana
Crataequs moncgyna (s)
Cactylls glomerata
Cryopteris dilatata
Hyacinthoides nenscripta
Filipendula ulmaria
Geranium ropertianum
Larix decidua (<)
Melica uniflora
Polypodium vulgare
Potentilla erecta
Primula wvulgar:is
Tilia cordata
Vereonica officinalis
Corylus avellana (g}
Adrostis capillaris
Asplenium ruta-muraria
Bromus ramosus
Campanula rotundifolia
Cardamine pratensis
Centaurea nigra
Cirsium palustre
Cirsium wvulgare
Daphne mezereum
Epipactis helleborine
Fagus sylvatica (c)
Galium aparine
Glechoma hederacea
Helianthemum nummularium
Hieracium 'indeterminate’
Holcus lanatus
Hypericum perfcratum
dypericum pulchrum
Inula conyza
Moehringia trinervia
Poa annua
Poa pratensis
Polygornatum odcratum
Prunella vulgaris
Prunus spinesa (s)
Ranunculus repens
Rhamnus catharticus
Ribes uva-crispa
Rubus idaeus
Sambucus nigra (s}
Sesleria albicans
Sorbus aucuparia (o}
Trifolium pratense
rifolium repens
Tussilaga farfara
Ulmus glabra :ci
Urtica dioica
Socrbus aucuparia ![s)
Betula pubescens (s)
Betula pubescens {(4g)
Fagus sylvatica (g)
Lariz decidua (g)
Pinus sylvestris (g}
Prunus avium (g}
Sambucus nigra (g)
Ulmus glabra (g)
Salix caprea (c)
Rosa canina |[g)
Cornus sanguinea (g)
Euonymus eurcpaeus (g}
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Tynron 1471

Sample Number 145 14e 147 1438 149 150 151 152
Peschampsia flexuosa 4 2 1 5 4 2 4 4 v
Pteridium aguilinum 2 5 10 1 7 5 a 3 Y
Rubus fruticosus agg. 2 4 2 2 1 4 2 4 v
Viola riviniana 2 2 2 2 2 2 2 i v
Agrostis canina & 4 ) 5 5 & 4 v
Dryopteris dilatata 1 2 2 2 2 2 2 v

ryopteris filix-mas 2 2 1 1 2 2 1 v
Galium saxatile 4 9 4 2 4 1 2 v
Halcus lanatus 4 5 4 4 5 2 4 v
Rubus idaeus 1 2 2 1 2 2 2 v

Anthexanthum odoratum 4 4 4 2 z 4 IV
Juniperus communis communis 7 8 8 8 8 8 IV
Oxalis acetosella 4 2 4 z 4 [ -
Potentilla erecta 4 2 2 2 2 2 IV
Teucrium scorodonia 2 2 2 2 4 2 I
Agrostis capillaris 3 4 4 & 4 IV
Calluna wvulgaris 4 2 2 & 2 IV
Rosa canina agg. 1 2 2 1 1 Iv
Vaceinium myrtillus 4 2 4 2 1 Iv
Fraxinus excelsior {g! 1 2 1 2 2 v
Epilokium angustifolium 2 b4 zZ 1 III
Dactylis glomerata 2 2 1 2 ITL
Deschampsia cespitosa cespitos 1 2 2 1 ITI
Hypericum pulchrum 2 2 1 2 III
Rgrostis stoleonifera 4 z 1 II
Athyrium filix-femina 1 2 2 1T
Digitalis purpurea z i i I1
Festuca ovina 4 2 4 II
Holcus mollis 2 4 2 II
Ranunculus repens 2 2 1 IT
Arrnenatherum elatijus 2 2 I
Campanula rotundifolia 2 z iT
Cirsium palustre 1 1 T
Fraxinus excelsior (c) 4 [ II
Zalium aparine 2 2 Iz
Geranium robertianum 1 2 II
Lonicera periclymenum (g) 2 1 Iz
Polygala serpyllifolia 1 1 11
Prunus avium {(c) s 4 Iz
Rumex acetosella 2 2 IT
Urtica dicica z 10II
Verconica montana 1 1 H
Veronica officinalis 2z 2 Il
Betula pubescens (g) 1 1 II
Prunus avium {g) 1 i II
Hieracium pilecsella (pil} 1 2 17
Achillea millefolium 2 I
Angelica sylvestris 2 I
Cerastium fontanum triviale 1 I
Cynosurus cristatus i3 I
Hypochceris radicata 1 I
Juneys effusus 1 I
Lysimachia nemorum 2 I
Mercurialis perennis 2 I
Molinia caerulea i I
Mardus stricta 4 T
Plantago lanceolata 1 1
Polypedium vulgare 2 1
Scrophularia nodosa 1 I
Stachys syivatica 1 I
Stellarza holostea 2 I
Sucaisa pratensis 1 I
Trifolium repens 1 I
Veronica chamaedrys 1 I
Acer pseudeplatanus (g) 1 I
Corylus avellana (g) 1 I
Quercus petraea (gq) 1 I
Samprucus nigra (g} 1 I
Sorbus aucuparia {g) 1 I
Rosa canina (qg) 1 I



Rubuz idaeus {g)} 2 N
Euphrasia salisburgensis x I
l Number of spacies per sample 32 37 26 28 21 28 2& 25 0
Mean and standard ercror for complete data set.
' Mean number of species per releve = 27.63; standard error of the mean = 1.721
leynronls?l
l Analysis of 3 sampies in the complets data.
Species number and name % Const Mean Min Max St.dev. 5.E.M. N
I 478 Deschampsia flexuosa 100.00 3.6 2 5 1.086 .38 g
1066 Pteridium aguilinum L0000 5.8 1 10 3.11 1.10 8
1136 Rubus fruticosus agg. 100.00 2.8 i 4 1.19 .42 8
1425 viola riviniana 100.00 1.5 1 2 .35 .13 8
120 Agrostis canzna 37.50 4.3 [ ) 1.91 .67 K
459 Dryopteris dilatata 87.50 l.¢e 1 2 .74 .26 7
300 Dryopteris filix-mas 87.50 1.4 H 2 .74 .26 7
610 Galium saxatile 87.50 2.4 1 1 1.51 .53 7
680 Holcus lanatus 87.50 3.5 2 5 1.69 .60 7
l 1137 Rubus jdaeus 87.50 1.3 1 2 .76 .27 7
171 Anthoxanthum odeoratum 75.00 2.5 2 4 1.77 .63 3
740 Juniperus COMmMUNis communis 15.00 5.9 7 8 3.64 1.29 6
432 oOxalis acetosella 75.00 2.5 2 4 1.77 .63 )
104e Potentilla erecta 75.00 1.8 2 4 1.28 .45 8
1321 Teucrium scoredonia 75.00 1.8 2 1 1.28 .45 [
123 Agrostis capillaris 62.50 3.0 4 3] 2.62 .93 5
27 Calluna vulgaris 62.50 2.0 2 6 2.14 .76 5
1122 Rosa canina agg. 62.50 .9 1 2 .83 .30 5
l 1375 Vaccinium myrtillus 62,50 1.6 1 4 1.69 .60 5
2615 Fraxinus excelsior (4g) 62.50 1.0 1 2 .93 L33 5
391 Epilobium angustifolium 50.00 .9 1 Z .99 .35 4
465 Tactylis glomerata 50.00 L8 i 2 .99 L35 4
477 Deschampsia cespitcsa cespit 5¢0.00 .8 i 2 .89 L33 4
702 Hypericum pulchrum 5,00 .9 1 2 .99 L35 4
122 Agrostis stolonifera 37.50 .8 1 q l.4¢ .52 3
215 Athyrium filix-femina 37.50 .6 1 2 .92 .32 3
482 Digitalis purpurea 37.50 .4 L 1 .52 .18 3
574 Festuca ovina 37.50 1.3 2 g 1.83 .65 3
681 Holcus mollis 37.50 1.0 2 4 1.51 .53 3
1095 Ranunculus repens 37.50 .6 H 2 .82 .32 3
127 Arrhenatherum elatius 25.00 .5 2 z .93 .33 2
288 Campanula rotundifelia 25.00 .5 2 2 .93 L33 2
418 Cirsium palustre 25.00 .3 i 1 .48 .16 2
589 Fraxinus excelsiocr (c) 25.00 1.3 4 5 2,28 .84 2
605 Galium aparine 25.00 .5 2 2 .93 .33 2
630 Geranium robertianum 25.00 .4 1 2 .74 .26 4
798 TLonicera periclymenum (g} 25.00 .4 1 2 .74 .26 2
994 Polygala serpyllifclia 25.00 e 1 1 .46 .18 2
1060 Prunus avium (¢} 25.00 1.1 4 5 Z.10 .74 z
1140 Rumex acetosella 25.00 .3 2 2 .93 .33 2
' 1383 Jrtica dicica 25.00 .4 1 2 ! .26 2
1400 Veronica montana 25.00 .3 1 1 .46 .16 2
1401 Veronica cfficinalis 25.00 .5 2 Z .83 .33 2
2605 Betula pubescens (g) 25.00 .3 1 1 L6 .16 2
2622  Prunus avium (g} 25%.00 .3 1 1 .46 16 2
2635 Hieracium pilesella (pil) 25.00 .4 1 2 .4 .26 2
104 Achillea millefolium 12.50 .3 2 2 11 .25 1
167 Angelica sylvestris 12.50 .3 2 2 W71 W25 1
384 Cerastium Iontanum triviale 12.50 .1 1 1 .35 .13 1
' 460 Cynosurus cristatus 12 .50 L1 1 1 L35 .13 1
70€& Hypochoeris radicata 12.50 .1 1 1 .35 .13 1
730  Juncus effusus 12.50 .1 1 1 .35 .13 1
825 Lysimachia nemorum 12.50 .3 2 2 at .2 1
864 Mercurialis perennis 12.50 .3 2 2 LT .25 1
76 Molinia caerulea 12.50 .1 1 1 .35 13 1
900 Nardus stricta 12.50 .3 g 4 1.41 .50 1
572 Plantagce lanceclata 12.50 .1 1 1 .35 .13 1
1015 Polypodium vulgare 12.50 L3 2 P 7L .25 1
l 1220 Scrophularia nodosa 1z2.50 .1 1 1 .35 .13 1
1293 Stachys sylvatica 12.50 .1 1 1 .35 .13 1
1297 Stellaria holostea 12.50 .3 2 2 LTL .25 1
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Succisa pratens:is
Trifelium repens
Veronica chamaedrys
Acer pseudoplatanus (g}
Corylus avellana (g)
Quercus petraea !g]
Sambucus nigra (g)
Sorbus aucuparia (g}
Rosa canina (g)

Rubusg idaeus (g)
Euphrasia salisburgensis
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Great Knott 1598
Sample Numbers
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Holcus mollis

Pteridium aquilinum
thoxanthum odoratum

Deschampsia flexuosa

Dryepteris dilatata

Juercus petraea (c)

Gallium saxatile

Oxalis acetosella

Betula pubescens (¢}

Digitalis purpurea

Hyacinthoides nenscripta

Agrostis capillaris

Fagus sylvatica {(g)

3orbus aucuparia (g)

Juncus effusus

Rubus fruticosus agg.

Vaceinium myrtilius 4 1 8

Lonicera periclymenum (s)

Blechnum spicant 1 I

Fagus sylvatica (c) 3 6

Festuca ovina 3 3

Luzula pilosa 1 1

Potentilla erecta

Ilex aquifolium (g)

Aluga reptans

Blysmus compressus

Calamagrostls canescens 3

Carex sylvatica 1

Cirsium palustre

Deschampsia cespitosa cespites 1

Dryopteris filix-mas 1

Festuca rubra 1

Hypericum pulchrum 1

Luzula multiflora L

Poca subcaerulea 3

Poa trivialis 1

Ranunculus repens

Rumex acetosella

Rumex obtusifolius 1

Teucrium scorodonia 1

Urtica diocica 1

Corylus avellana (g) 1

Quaercus petraea (g} 1

Corylus avellana (o) 3

Picea sitchensis (g) 1

Larix sp.{g) 1
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Number of species per sample 27 9 15 16 17 14 15 16 0

Mean and standard error for complete data set.

Mean number of species per releve = 16.13; standard error of the mean = 1.777

igtknott B

Analysis of 8 samples in the complete data.

Species number and nrame % Const Mean Min Max St.dev. S.E.M. N
€81 Holcus mcliis 100.00 3.9 1 8 2.3€ .83 B
1066 Prteridium aquilinum 100.00 4.8 1 8 2.82 1.03 8
171  Anthoxanthum odoratum 87.50 2.3 1 4 1.39 .49 7
478 Deschampsia flexuosa 87.50 3.0 1 6 2.20 .78 7
459 Dryopteris dilatata 87.50 1.1 1 3 .83 .30 7

1077 Quercus petraea (c) B87.50 4.9 1 a8 3.14 1.11 7
610 Galium saxatile 75.00 1.0 1 3 .83 .33 [
332 oOxalis acetosella 75.00 1.8 1 3 1.39 .48 ]
236 Betula pubescens (¢) 62,50 3.0 3 [ 2.67 .94 5
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1046
2616
127
2432
269
358
418
477
500
576
702
B0O9
989
890
1095
1140
1147
1321
1368
2610
2626
2757
3047
3168

Digitalis purpurea
Hyacintholdes nonscripta
Agrestis ¢apillaris

Fagus sylvatica (g)

Sorbus aucuparia (g)

Juncus effusus

Rubus fruticesus agg.
Vaccinium myrtillus

Lonicera periclymenum (s)
Blechnum spicant

Fagus sylvatica (o)

Festuca ovina

Luzula pilosa

Potentilla erecta

Ilex aquifelium {g)

Ajuga reptans

BElysmus compressus
Calamagrostis canescens
Carex sylvatica

Cirsium palustre

Daschampsia cespitosa cespit
Dryopteris filix-mas

Festuca rubra

Hypericum pulchrum

Luzula multiflora

Poa subcaerulea

Poa trivialis

Ranunculus repehs

Rumex acetosella

Rumex obtusifclius

Teucrium scorodonia

Urtica dioica
Corylus avellana {
Quercus petraea (g
Corylus avellana (
Plcea sitchensis |
Larix sp.{q)
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Eden Sorge 19%8
Sample number

Pteridium aquilinum
Rubus fruticosus agg.
Holcus mellis
Dxalis acetosella
Viela riviniana
Dryopteris filix-mas
Hyacinthoides nonscripta
Silene dioica
Quercus petraea (g!
Lonicera periclymenum (s)
Crataegus monogyna (c)
Acer pseudoplatanus {c)
Brachypodium sylvaticum
Deschampsia cespitosa cespitos
Dryocpteris dilatata
Festuca rubra
Galium aparine
Galium saxatile
Geum urbanum
Holcus lanatus
Quercus petraea (c)
Stellaria holostea
Teucrium scorodenia
Ulmus glabra (c)
Urtica dicica
Anthoxanthum odoratum
thyrium filix-~femina
Betula pubescens (c)
Circaea lutetiana
Cirsium palustre
Dactylis glomerata
Digitalis purpurea
Fagus sylvatica (c)
Fraxinus excelsiocr {c}
Luzula sylvatica
Myosotlis scorpicides
Veronica chamaedrys
Veronica serpyllifolia serpyll
Sorbus aucuparia (s)
Betula pubescens (s}
Crataegus monogyna (g)
Ilex aquifclium (g)
Sorbus aucuparia (g}
Corylus avellana (o}
Taraxacum anglicum {pal)
Adoxa meschatellina
Agrostis stolonifera
Alliaria petiolata
Alrnus glutinosa (c)
Alopecurus pratensis
Anemone nemorosa
Angelica sylvestris
Anthriscus sylvestris
Arrhenatherum elatius
Calluna wulgaris
Cardamine hirsuta
Cardamine pratensis
Cerastium fontanum triviale
Epilobium angustifolium
Chrysosplenium oppesitifolium
Cicuta wvirosa
Concpadium majus
Corydalis claviculata
Cynesurus cristatus
Deschampsia flexuosa
Equisetum sylvaticum
Filipendula ulmaria
Geranium rcobertianum

[l ¥ B PR PF R VU R ]

QS LY

[

o WWw

[ R

Ll TO I el o A VA N |

=

o 0 ds

o

>

da == = L S W )

O oo

I

[

[

— LS I ES I+ 1)

b b

ey

o e e O

Fa

=

a3}

-

In%
Iv
v
Iv
III
IiI
ITI
I11
IiI
IITI

Bt bt o O F R b b = R B R e e



Seum rivale

Glechoma hederacea

Juncus effusus

suncus nflexus

Luzula pilosa

Mercurialis perennis 3
Petasites hybridus 1
Plantago lanceclata

Plantage major

Poa annua

Fea nemoralis 1
Potentillia erecta

Potentilla sterilis 3
Ranunculus ficaria 1
Ranunculus repens
Rumex acetosella
Rumex cbtusifolius
Rumex sanguihneus 3
Sambucus nigra (s) 3
Senecic jacobaea

Stachys sylvatica

Trifolium repens

Ulex europaeus (s} 2
Vacainium myrtillus

Waleriana officinalis

Vigia sepium

Betula pubescens (g)

Fagus sylwvatica (s) 1
Fraxinus excelsior (s) 4
Fraxinus excelsior (g)

Rhododendron ponticum {c) 9
Rhedoedendron ponticum (g} 3

Picea sitchensis (c) 5

(%)

w o
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Number ©f species per sample 34 4 32

Mean and standard error for complete data set.

37

23

33

15

iz

Mean number ¢f species per releve = 23.75; standard error of the mean = 4,308
leden
Analysis of 8 samples in the complete data.
Species number and name % Const Mean Min Max St.dev, 3.E.M. N
106 Pteridium agquilinum 87.50 4.5 L 8 3.18 1.12 7
1136 Rubus fruticosus agg. 75.00 2.4 3 4 1.51 .53 3
681 Hclcus mellis 82.50 2.4 I & 2.45 .86 5
932 Oxalis acetecsella 62.50 1.1 1 3 1.25 .44 5
1429 Vicla riviniana 62.50 1.4 1 2 1.41 .50 5
500 Dryopteris filix-mas 50.00 1.0 1 3 1.31 .46 4
516 Hyacinthoides nonscripta 50.20 .5 1 1 .53 .13 9
1254 Silene dieica 50.00 .5 1 1 .53 .18 4
2626 Quercus petraea [g) 50.00 .5 1 1 .53 .18 1
264& Lonlcera periclymenum (s) 50.5¢0 1.8 1 4 2.00 .71 14
2730 Crataegus mcnogyna (2) 50,00 1.4 2 3 1.51 .23 4
103 Acer pseudeplatanus {c) 37.50 l.¢ 4 5 2.2¢ .80 3
247 Brachypodium sylvaticum 37.50 .4 1 1 .52 .13 3
477 Deschampsia cespitosa cespit 37.50 l.g 1 7 2.96 1.65 3
499 Dryopteris dilatata 37.54 .6 1 3 1.06 .38 3
5376 Festuca rubra 37.5%0 .4 1 1 .52 .18 3
605 Galium aparine 37.50 .4 1 1 .52 .18 3
610 Galium saxatile 37.50 .4 1 1 L52 .18 3
634 Geum urbanum 37.50 o4 1 1 .52 .18 3
680 Heoleus lanatus 37.50 .6 1 3 1.06 .38 3
1077 Quercus petraea {cCj 37.50 1.6 4 5 2.26 .80 3
1297 Stellaria holostea 37.50 ] 1 3 1.36 .48 3
1321 Teucrium scorodonia 37.350 .9 1 3 1.36 .48 3
1365 Ulmus glabra (c} 37.50 ] 2 3 1.z2s .44 3
1368 Urtica dicica 37.50 .6 1 3 1.06 .38 3
171 Anthoxanthum oderatum 25.00 .5 1 3 1.07 .38 2
215 Athyrium filix-femina 25.00 .5 1 3 1.07 .38 2
236 Betula pubescens (c) 25.00 .5 2 2 .93 .33 2
414 Circaea lutetiana 25.00 .3 1 1 .46 .16 2
418 Cirsium palustre 25.00 .3 1 1 .46 .16 2



Hall Brow 1998
Sample pumber

Mean and standard error for complete data set.
Mean rumber of species per releve = 17.63; standard error of the mean = 3.151%

lhall
Analysis of 8 samples in the complete data.

l 73 74 75 e 77 78 7% 8g
teridium aquilinum 7 3 G 6 3 1 9 3 v
Deschampsia flexuesa 1 3 4 3 3 1 7 v
Quercus petraea {c) 5 ) 5 3 7 4 € v
Anthexanthum odoratum 4 3 3 i 1 3 IV
Galium saxatile 1 1 3 1 1 1 Iv
Uxalis acetosella 3 3 4 1 3 1 Iv
Lonicera periclymenum (s} 1 1 3 i 1 3 Iv
l Betula pubescens (c) 2 q S 4 4 IV
Brachypodium sylvaticum 3 3 1 1 1 Iv
Drycpteris dilatata 1 1 1 1 1 1v
Vaccinium myrtillus 3 8 g 1 4 IV
bigitalis purpurea 3 1 1 1 I1I
Teucrium scorodonia 1 1 1 1 III
Viola riviniana 1 3 1 1 11T
Sorbus aucuparia {g) 1 1 1 1 ITx
Blechnum spicant 1 1 1 II
l Deschampsia cespitosa cespitos 1 1 1 i1
Dryopteris filix-mas 1 1 1 IT
Lysimachia nemorumn 3 3 1 II
Poa trivialis i 1 1 II
Rubus fruticosus agg. 1 3 I Ix
Agrostis capillaris ) 1 IT
Hyacinthoides nonscripta 3 1 I1
Holcus lanatus 1 L II
Holcus mollis 1 3 IT
l Thelypteris limbosperma 1 1 II
Betula pubescens (g) 1 1 Ir
Agrostis stolonifera 1 I
Ajuga reptans i T
Alnus glutinosa (e) 4 I
Anemone nemorcsa 1 I
Carex remota 1 I
Epilebium angustifolium 1 I
Chrysosplenium oppositifolium 1 I
' Cirsium palustra 1 I
Cenopedium majus 3 1
Dactylis glomerata 1 I
Filipendula uimaria H T
' Fraxinus excelsior (c) q I
) Galium aparine 1 T
Galium palustre 1 I
Juncus effusus 1 I
Pinus sylwvestris (c) 3 I
Ranunculus repens 1 I
Scutellaria miror 1 I
Taxus baccata (¢} 5 1
Symnocarpium drycpteris 1 I
l Valeriana cfficinalis 1 I
Veronica montana 1 I
Betula pubescens (s} 4 I
Fagus sylvatica !s) 3 I
Fraxinus excelsior {g} 1 I
Tlex aguifolium {g) it I
Taxus baccata (g) i I
Crataegus menogyna (c) 3 I
I Corylus avellana (g} 2 I
¥umber of species per sample 21 35 718 16 16 721 0




Winster Eouse 19958
Sample number

Hyacinthoides nonscripta
Anthoxanthum odoratum
Cryopteris dilatata
Cxalis acetosella
Preridium agquilinum
Acer pseudoplatanus (<)
Deschampsia flexuosa
Digiktalis purpurea
Dryopteris filix-mas
Holcus lanatus

Foa trivialis

Teucrium scorodonia
Urtica dioica

Viela riviniana

Betula pubescens {c}
Cerastium fontanum htriviale
Fraxinus excelsior (c)
Galium aparine

Galium saxatile

Holeous mollis

Quercus petraea (c)
Ranunculus repens
Rumex obtusifolius
Tlex aquifolium (g)
Agrostis capillaris
Ajuga reptans

Cirsium palustre
Dactylis glomerata
Lysimachia nemorum
Mercurialis perennis
Ranunculus acris

Rubus fruticesus agg.
Rumex acetosella
Stachys sylvatica
Trifolium repens
Veronica chamaedrys
Quercus petraea (g)
Sorbus aucuparia {g)
Lonicera periclymenum (s}
Elymus repens

Arum maculatum
athyrium filix-femina
Blechnum spicant
Brachypedium sylvaticum
Cardamine pratensis
Circaea lutetiana
Corcpodium majus

Crepis paludosa
Cynosurus cristatus

Deschampsia cespitosa cespitos

Festuca pratensis
Geranium rcobertianum
Geum urbanum

Ilex aquifolium (s)
Juncus effusus
Juncus inflexus
Luzula sylvatica

foa annua

Prunella wvulgaris
Prunus avium (c)
Ranunculus ficaria
Rumex sanguineus
Cytisus scoparius (s)
Sorbus aucuparia (g}
Stelliaria media
Taxus baccata (¢)
Trifolium pratense
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Seatoller 1998
Sample Number

83
Anthoxanthum odoratum 3
Potentilla erecta 7
Pteridium aguilinum
Festuca rubra 4
Viola riviniana 1
Cirsium palustre 1
Plantago lanceoliata 3
Thelypterlis limbosperma 3
Fraxinus excelsior (g}
Carex demissa
Carex echinata 4
Carex panicea 4
Festuca ovina
Galium aparine 1
Galium saxatile
Hdolcus mollis 1
Nardus stricta 1
Narthecium cssifragum 9

Oxalis acetosella

Rumex acetocsella

Szirpus cespitosus 3
Carex binervis

Carex pilulifera

Coneopodium majus

Dactylis glomerata

Juncus acutiflorus

Lysimachia nemorum

Pedicularis sylvatica
Pinguicula vulgaris

Thymus praecox arcticus
Veronica serpyllifelia serpyll
Agrostis capillaris

Anthriscus sylvestris 1
Campanula roturndifolia

Carex pulicaris

Centaurea nigra

Cerastium fontanum triviale

= on

Crepis paludcsa 1
Cryptogramma crispa
ractylerhiza fuchsiz 1

Digitalis purpurea
Drosera rotundifolia

Juncus effusus 1
Leontadon hispidus
Lotus corniculatus 1

Polygala serpyllifolia

Ranunculus acris

Ranunculus ficaria

Ranuncuius repens

Canthonia decumbens

Succisa pratensis

Vicla palustris

Acer pseudoplatanus (g} 1
fuercus petraea (g) 1
Crataegus moncgyna (c)

Taraxacum anglicum (pal)

Agrostis stolonifera

Alra praecox

Bellis perennis

Betula pubescens {c)

Calluna vulgaris

Cardamine pratensis

Carex nigra

Carex remota

Cirsium arvense

Cynosurus cristatus

Deschampsia flexuosa

Dryopteris filix-mas

Epileckium palustre 1
Filipendula ulmaria
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------------‘

Ssalium palustre i
SGeranium ropertianum 1

Holous lanatus 1
Leontodon autumnalis 1

Luzula pilcsa 1

Chamemilla suaveolans i

Hieracium pilosella group 1
Plantago major 1

Folygala vulgaris 1

botentilla reptans i

Potentilla sterilis 3

Sanguisorba minor 1

Quercus petraea {(c! 7

Ranunculus flammula 1
Rubus saxatilis 1
Rurex acetosa 1
Rumex crispus 1

Stellaria media 3

Teucrium scorodonia

Thalictrum mirus 1
Trifolium repens 1

Urtica dioieca 1

Valeriana officinalis i

Veronica mocntana 1
Crataegus monogyna (g) 1

Tlex aquifolium {g) 1

Sorbus aucuparia {g) 1
Euphrasia salisburgensis 1

[
L B B e B e B e T e T e I B e B I O B e e T e T S T o B o T T I R RS S S

Number of species per sample Z6 20 22 14 41 34 29 38 a

Mean and standard errcr for complete data set.
Mean number of species per releve = 28.00; standard errcr of the mean = 3,250

Ilseatoller

Analysis of & samples in the complete data.
Species number and name % Const Mean Min Max St.dev. 5.E.M. N
171 Anthexanthum cdoratum 100,00 3.3 3 5 LT .25 8
104€ Potentilla erecta B7.50 3.4 3 7 1.92 €3 7
10ee Pteridium aquilinum .50 4.8 3 8 2.66 .94 7
37 Festuca rubra 75.00 2.3 1 4 1.67 58 3
1423 viola riviniana 75.00 1.0 1 3 .93 .33 2
418 Cirsium palustre 62.50 -& 1 1 .52 .18 5
973 Plantago lanceolata 62.50 .9 1 3 .99 .35 5
1327 Thelypteris limbosperma e2.50 1.6 1 3 1.51 53 5
2615 Fraxinus excelsior (g} 62 .50 .6 1 1 .52 .18 s
312 Carex demissa 50.00 .8 1 3 1.04 .37 ]
319 Carex echinata 50.00 1.4 i 4 1.69 .60 4
322 Carex panicea 50.00 1.4 1 4 1.69 .60 4
574 Festuca owina 50.00 1.6 3 4 1.77 .63 q
605 Galium aparine s0.00 .5 1 1 .53 .15 4
610 Galium saxatile 50.00 1.5 3 3 1.60 .57 4
681 Holcus mellis 53.040 .8 1 3 1.734 .37 4
900 Nardus stricta 50.00 1.0 1 3 1.31 .46 ]
901 Narthecium ossifragum 53,00 1.8 3 4 1.92 .67 4
932 Owalis acetosella 50.00 .8 1 3 1.04 .37 4
1140 Rurex acetesella 50,00 .8 1 3 1.04 .37 4
1210 Scirpus cespitosus 50.00 1.0 1 3 1.3L .46 ]
308 Carex binervis 37.50 .4 1 1 .52 .18 3
344 Carex pilulifera 37.50 .4 1 1 .52 .18 3
431 Conopodiumr majus 37.50C .4 i 1 .52 .18 3
465 Dactylis glomerata 37.56 .9 1 3 1.39 .41 3
719 Juncus acutiflerus 7.50 1.4 3 5 2.00 ks 3
B25 Lysimachia nemcrum 37.50 .8 1 4 1.35% .48 3
947 Pedicularis sylvatica 37.30 .9 1 3 1.3% .48 3
970 Pinguicula vulgaris 37.50 .4 1 1 .52 .18 3
1333 Thymus praecox arcticus 37.50 .6 i 3 1.06 38 3
1406é Veronica serpyllifelia serpy 37.50 .4 1 1 2 .18 3
123 Agrostis capillaris Z3.00 .6 1 4 1.41 .50 2
173 Anthriscus sylvestris 25.00 .3 1 1 .46 .16 2
288 Campanula retundifolia 25.00 .3 1 1 LA6 .16 2
347 Carex pulicaris 2Z5.00 .3 1 1 .46 .1é 2



371
384
144
156
166
182
494
730
769
820
594
1081
108%
1695
1249
1305
1427
2601
2626
2750
4056
122
125
230
236
278
295
333
350
415
450
378
500
525
583
500
530
580
768
810
839
965
374
995
1050
1051
1053
1077
1089
1138
1139
1143
1298
1321
1324
1250
1268
1331
1400
2611
2616
2634
3338

Centaurea nigra
Cerastium fontanum triviale
Crepls paludosa
Cryotogramma crispa
Dactylorhiza fuchsil
Digitalis purpurea
Drosera rotundifolia
Juncus effusus
Leontoden hispidus
Lotus corniculatus
Folygala serpyllifel:ia
Ranunculus acris
Ranunculus ficaria
Ranunculus repens
Danthonia decumbens
Succisa pratensis
Viela palustris

Acer pseudoplatanus (g)
Quercus petraea (g)
Crataegus monogyna (<)
Taraxacum anglicum {pal}
Agrostis stolonifera
Alra praecox

Bellis perennis
Betula pubescens (c)
Calluna vulgaris
Cardamine pratensis
Carex nigra

Carex remota

Cirsium arvense
Cynosurus cristatus
Deschampsia flexuocsa
bryopteris filix-mas
Epilobium palustre
Filipendula ulmaria
Galium palustre
Geranium robertianum
Helcus lanatus
Leontodon autumnalis
Luzula pilesa
Chamemilla suaveclens
Hieracium pilcsella group
Plantagoe major
Polygaia vulgaris
Potentilla reptans
Potentilla sterilis
Sanguilsorba minor
Quercus petraea (¢}
Ranunculus flammula
Rubus saxatilis

Rumex acetosa

Rumex crispus
Stellaria media
Teucrium scorodenia
Thalictrum minus
Trifolium repens
Urtica dzoica
Valeriana officinalis
Veronica montana
Crataegus meonogyna (g)
Ilex aquifolium (g)
Sorbus aucuparia (g)
Euphrasia salisburgensis
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Birk’'s Brow 1993
Sampie number
97 98 93 oo 131 102 173 1564

el

w
v
<3

Deschanpsla £lexucsa 4
Uxalls acetosella

Fteridium agquilinum 1
Lonicera periclymenum |s)
Bertula pubescens (¢!
gusscus petrasa [c)
Drycpteris borreri
Drycpteris dilatata
fiolcus moilis 5 3
Anthoxanthum odoratum 3 3
Dryopteris filix-mas 3
Rubus fruticosus agg. 1 i
Teucrium scorcdonia 3 1
Acer pseudoplatanus (c) 8
Agrostis gigantea
Arum maculatum 1
Athyrium filix-femina ]
Hyacintheoides nonscripta
Galium saxzatile

Tilia x vulgaris (c) 3 4
Vaccinium myrtillus 9 1

Corylus avellana (g) 1 1

Agrostis capillaris 3
Anemone nemorosa 1

Elechnum spicant 1

Carex remota 1
Ceorydalis claviculata 1

Dactylis glomerata 1
Digitalis purpurea 1

Fagus svlwvatica (¢} 3

Fraxinus excelsior (c) 2

Hedera helix (g} 1

Ilex aquifolium (s} 1
Luzula sylvatica L
Mercurialis perennis 1

Seneclo jacobaea 1
Stellar:a holostea
Ulmus glabra (c) 2
Viola riviniana

Crataegus monogyna (gl

Fraxinus excelsior (g}

Ilex agquifolium (g) 1
Quercus petraea (g) 1

Sorbus ducuparia (g} 1

Corylus avellana {c) 4
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Number of species per sanple 5 11 21 1 1z i0 16 20 0

Mean and standard error for complete data set.
Mean number of species per releve = 12.50; standard error of the mean = 1.899

lbhirksbrow
Analysis of 8 samples in the complete data.

Min Max St.dev,

=
o
o]
=)
&3
1=
=
2

Species number and name % Const

A .63
.16 -41
.a4 1.43
.16 .41
.95 1.04
.96 1.40
.53 .18
.53 .19
.83 .65
.36 .48
1.06 .38

.32 .18
1.08 .38
3.48 1.23

478 Deschampsia flexuosa 87.50
93Z COxalis acetosella 75.00
1066 Pteridium aguilinum 75.00
2646 Lonicera periclymenum {s} 75.00
236 Betula pubescens {g) 62.50
1077 Quercus petraea (c) 62.50
498 Dryopteris borreri 5G.00
49% Dryopteris dilatata 50.00
681 Holcous mollis 53.0C 1.
171 Anthoxanthum odoratum 37.50
500 Dryopteris filix-mas 37.50
1132¢ Rubus fruticosus agg. 37.50
1321 Teucrium scorodenia 37.560
103 Acer pseudoplatanus {c) 25.00 1.
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121 Agrestis gigantea 25.00 .3 1 1 .48 Lle 2

201 Arum maculatum 25.00 L3 1 1 .46 .1e 2

215 Athyrium fzlix-femina 25.00 L3 1 1 .46 .18 2

516 Hyacinthcides nonscripta 25 .00 .5 1 4 1.41 50 2

5l0 Galium saxatile 25.00 L2 1 1 de .16 2

+335 Tilia x wvulgaris (<) 25.350 LG 3 4 L.64 . a8 2

1375 Vaccinium myrtillus 25,00 .3 1 ] 2.15 1.11 2

2610 Corylus avellana (g} 25.00 .3 L 1 .46 Lif 2

122 Agrostis capillaris 12.50 .4 3 3 L.06 32 H

166 Anemone nemorssa 12.50 .1 1 1 .35 .13 1

242 Blechnum spicant 12.50 W1 1 1 L35 .1 1

350 Carex remota 12.50 .1 1 1 .35 .13 1

439 Corydalis claviculata 12.50 .1 1 1 S35 -3 1

465 Dactylis glomerata 2.50 .1 1 1 .35 .13 1

482 Digitalis purpurea 12.50 W1 1 1 L35 .13 1

370 Fagus sylvatica (¢} 12.50 .4 3 3 .06 .38 1

58% Fraxinus excelsior (g) 12.50 .3 2 2 L .25 1

; 652 Hedera helix (g) 1z.50 .1 1 1 .35 .13 1
‘ 707 Tlex aguifelium (s) 12.50 21 1 1 .35 .13 1
; 312 TLuzula sylvatica 12.50 .1 1 1 .35 .13 1
864 Mercurialis perennis 12.50 .1 1 1 .35 .13 1

| 1239 Senecio jacobaea 12.50 .1 1 1 .36 .13 1
§ 1257 sStelilaria holostea 12.50 .4 3 3 1.0¢6 .38 1
| 1365 Ulmus glabra (c) 12.50 .3 pi 2 LT .25 1
| 1429 vViola riviniana 12.50 .1 1 1 .35 .13 1
‘ 2611 Crataegus monogyna (g) 12.50 .1 L 1 .35 -13 1
2615 Fraxinus excelsior (g} 12.5¢ L1 1 1 .35 213 1

2616 TIlex aquifelium (g) 12.50 .1 1 1 .35 213 1

2626 Quercus petraea (g) 12.50 .1 1 i .35 .13 1

2634 Sorbus aucuparia (g) 12.50 .1 1 1 .35 .13 1

2757 Corylus avellana (c) 12.50 .5 4 4 1.41 .50 1




whilbbarrow 1393
Sample number

Frazinus excelsiocr (o)
Mercurialis perennis
Brachypodium sylvaticum
Circasea lutetiana
Rubus fruticosus agyg.
Taxus baccata (o)
Viola riviniana
Corylus avellana {c}
Betula pubescens {c)
Ilex aquifolium (qg)
arum maculatum
Achyriam filix-femina
Carex flacca
Dryopteris filix-mas
Fragaria vesca
Lysimachkia nemorum
Pteridium aquilinum
Acer pseudoplatanus (c)
Ajuga reptans

Allium ursinum
Anemone nemorosa
Arrhenatherum elatius
Carex remota
Crataegus moncgyna (s)
Dryopteris dilatata
Hyacinthoides nonscripta
rilipendula ulmaria
Geum uUrbanum

Oxalis acetosella
potentilla sterilis
Quercus petraea (c}
Acer pseudoplatanus (g)
Betula pubescens (g)
Crataegus mcnogyna (J)
Juercus petraea (g)
Lonicera periclymenum [s)
Agrostis capillaris
Arthoxanthum cdoratum
Cardamine amara
Cardamine impatiens
Corylus avellana (s)
heschampsia flexuosa
Digitalis purpurea
Epilobium hirsutum
Equisetum arvense
Festuca glgantea
Galium palustre
salium saxatile
Geranium columbimum
Holcus mellis

ITlex aquifelium (s}
Juncus effusus

Juncus filiformis
Ligustrum vulgare
Melica uniflora
Molinia caerulea

Poa trivialis
Polypedium vulgare
Sangulsorba minor
Primula vulgaris
RrRanunculus repens
Rubus idaeus
Scutellaria galericulata
Sesleria albicans
Danthonia decumbens
Sisymbrium altissimum
Sorbus aria

Teucrium scorgdenia
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l Thymus praecox arcticus 1 I
Corylus avellana (g} 1 I
Jortds aucuparia (g, 1 T
l runus padus (! 4 I
Picea sitchensis {c) 8 L
Ruphrasia salisburgensis i I
I Hieracium maculatum group 1 I
Number of species per sample 7 le 1 27 12 e 1L 12 a
Maan andd standard error for complete data set.
l Mean number of species per releve 18.62; standard error of the mean = 2.432
lwhitbarrow
I Analysis of 2 samples in the ccmplete data.
Zpecies number and hame * Const Mean Min Max St.dev. S.E.M. N
I 589 Fraxinus excelsior ({(c) 37.50 3.5 1 7 2.45 .87 7
864 Mercurialis perennis 75.40 2.1 i3 4 1.55 .55 6
247 Brachypedium sylvaticum 62.50 1.9 1 El 1,81 .64 5
414 <Circaea lutetiana 62._50 1.5 1 4 1.8G .57 5
I 1136 Rubus fruticosus agg. 62.50 1.4 1 7 2.33 .82 5
131% Taxus baccata (¢} 62.50 3.8 3 8 3.45 1.22 5
142% Viola riviniana £2.50 1.1 1 3 1.25 -44 5
2737 Corylus avellana (c} 62.50 2.5 3 5 2,14 .76 5
I 236 Betula pubescens {(c} 50.60 1.4 1 4 1.8% .60 4
2616 Tlex aguifolium (g} 50.0C0 .5 1 1 .52 .16 4
201 Arum maculabtum 37.50 .4 1 1 .52 .18 3
215 Athyrium filix-femira 37.50 - 1 3 1.06 .38 3
323 Carex flacca 37.50 .4 1 1 .52 .18 3
l S00 Dryopteris filix-mas 37.50 L6 1 3 1.06 .38 3
587 Fragaria vesca 37.50 .4 1 1 .52 .18 3
325 Lysimachia nemorum 37.50 .6 1 3 1.06 .38 3
106 Pteridium aguilinum 37.50 ] 1 3 1.36 .48 3
103 Acer pseudoplatanus (c} 25.00 .8 3 4 1.564 .58 2
127 Ajuga reptans 25.00 .3 1 1 .46 .16 2
151 Allium ursinum 25.00 .3 1 1 .45 .16 2
1656 DInemone nemnorosa 25.00 .9 1 3 1.07 .38 2
137 Arrhenatherum elatius 25.00 .3 1 1 .46 16 2
I 350 Carex remcta 25.00 .3 L 1 .46 .16 2
445 Crataegus monegyna (s} 25.00 .3 1 i .46 .16 2
49% Dryopteris dilatata 25.00 .3 1 i .45 .16 2
516 Hyacintholides nonscripta 25.00 .3 1 1 .46 .16 2
583 Filipendula ulmaria 25.00 .3 1 1 .46 .16 2
8§34 seum urbanum 25.00 .3 1 1 .46 .16 2
932 Oxalis acetosella 25.00 ) 1 3 1.07 .38 2
12851 Potentilla sterilis 25.040 .3 1 1 .46 .16 2
1077 Quercus petraea (¢) 25.00 .8 3 4 1.64 .58 2
I 2601 Acer pseudoplatanus (g, 25.00 .3 1 1 .46 16 2
2605 Betula pubescens (g} 25.00 .3 1 1 .48 .16 2
2611 Crataegus monogyna (g) 25.00 .3 1 1 .46 .16 2
2629 Quercus petraea (g) 25.00 .3 1 1 45 .16 2
2649 Lonicera periclymenum (s) 25.00 .5 1 3 1.67 .38 2
123 Agrostis capillaris 12.54 .4 3 3 1.0¢ .38 kS
171 Anthoxanthum odecratum 12,540 .1 1 1 .35 .13 1
291 Cardamine amara 12.530 .1 1 1 L35 .13 1
294 Cardamine impatiens 12.56 .1 1 1 .35 .13 1
l 441 Corylus avellana (s) 12.50 .1 1 L .35 .13 1
478 Deschampsia flexucsa 12.50 1.0 8 8 Z.83 1.00 1
482 Digitalis purpurea iz2.50 .1 1 1 .35 ) 1
521 Epilobium hirsutum 12.50 .1 1 1 L35 13 1
532 Zduisetum arvense 12.590 1 1 1 .38 .13 H
373 Festuca gigantea t2.52 -1 1 1 .35 .13 1
603 Galium palustre 12.58 .1 1 1 .35 .13 1
610 Galium saxatile 12.50 L1 1 1 .35 .13 1
621 Geranium columbinum 12.50 .1 1 1 .35 .13 1
681 Holcus mollis 12.50 L1 1 1 L35 .13 1
707 Ilex aguifolium (s} 12.50 1.0 8 2 2.83 1.00 1
730 Juncus effusus 12.5¢ .1 1 1 .35 .13 i
731 Juncus filiformis 12.5C .1 1 1 .35 .13 1
l 776 Ligustrum vulgare 12 .50 .1 1 1 .35 .13 i
849 Melica uniflora 12.50 .1 1 1 .38 .13 1
876 Molinia caerulea 12.50 .4 3 3 1.06 .38 1



990
Lo13
L1353
1058
13395
1137

k!
223

1245
1249
1264
1274
1321
1333
2610
2634
2752
3122
3338
3627

Poa trivialis

Peolypodium vulgare
Sanguisorba minor
Primula vulgaris
Ranunculus repens

Rubus idaeus

Scutellaria galericulata
Sesleria albicans
Dantheonia decumkens
Sisymbrium alt:ssimum
Sorbus aria

Teucrium scorodonia
Thymus praeccex arcticus
Corylus avellana (g)
Sorbus aucuparia (g)
Prunus padus (c)

Picea sitchensis {c)
Euphtrasia salisburgensis
Hieracium maculatum group
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I Haverigg Holme 19949
l Samgple Number 153 154 15% 156 157 158 159 16D
Agrostis capillaris 4 4 7 5 5 94 3 4 v
Galium saxatile 1 i 4 1 4 4 h 5 v
l Deschampsia flexucsa i 5 5 5 4 4 4 v
Poterntilla erecta 9 4 1 4 I 1 4 v
Rumax acaetosella 4 g 4 4 ! 1 4 v
Cerastium fontanum triviale 1 1 L 4 1 IV
' Jryopteris dilatata 4 1 1 1 1 IV
Festuca ovina 4 i 4 4 1 IV
Ranunculus repens 1 4 1 4 I 1w
Trifelium repens 1 4 4 [ & IV
Cynosurus cristatus 1 4 1 & Irx
Cigitalis purpurea [ 1 1 4 III
Drycpteris filix-mas 1 & 1 1 III
Holcus mollis L 5} 1 1 IIT
Lecntedon hispidus 1 4 3 4 II31
l Yeronica chamaedrys 4 1 1 1 II1
Anthoxanthum odoratum 4 4 4 TI
Blechnum spicant 4 1 i II
Calluna wvulgaris 4 1 1 II
Cirsium palustre 4 1 1 I
Hypochoeris radicata 1 q 4 Iz
Juncus effusus 1 4 4 II
Molinia caerulea 4 1 4 II
Polygala serpyliifel:ia I 1 1 II
Rubus frut:cosus agg. 1 1 1 II
Teuvcrium scorecdonia 5 1 1 p
Vaccinium myrtillus ] 4 1 II
Quercus petraea (g) 1 z 1 I
l Cystopteris fragilis 1 1 IT
Erica cinerea 1 1 IT
Holcus lanatus ) 4 I1
Leontodon autumnalis 1 1 Il
Cxalis acetosella 1 1 T
Polypodium vulgare 4 1 II
Ranunculus bulbosus i 4 1T
Wicla riviniana 1 1 IT
Achillea millefolium 1 T
I Athyrium filizx-femina 3 I
Averia strigosa 1 I
Belliis per=snnis 1 I
Coryius avallana (s) 2 I
Dactylis glomerata 1 I
Hyacinthoides nenscripta 1 I
Epilobium montanum i I
Fraxinus excelsior (c) 4 T
Geranium robertianum 1 T
I Lolium perenne 1 I
Lonicera periclymenmum (g} 1 I
Luzula nmultiflora 1 I
Mercurialis perennis 4 I
Plantage lanceolata 1 z
Poa pratensis 9 I
Poa trivialis 5 I
Polygala wvulgaris 1 T
Potentilla sterilis 1 I
I Prunella wvulgaris 4 T
Prunus avium (c} [ I
teridium aguilinum 1 I
Rumex cbtusifolius 1 I
Danthonia decumbens i I
Scolidago virgaurea 1 I
Stellaria media 4 i
UJrtica dicica i I
Veronica serpyllifolia serpyll 4 I
' Acer pseudoplatanus (g) 1 1
fagus sylvatica {g) 1 1
Quercus petraea (s} 3 I
l Sorbus aucuparia (g) 1 T
Number of species per sample 26 27 17 25 25 1% 1§ 15 0




-----—-------‘

Mzan and standard error for complete data set.
5T

Mean number cf species per releve = 21.25; andard error of Lhe mean = 1,760
thaveriqgh8s T o
Analysis of 8 samples in the complete data.

Speclies number and name T Const Mean Min Max St.dev., $.E.M. )
122 Agrostis capillaris 130.c0 4.8 4 7 1.74 .37 3
610 Galium saxatile 100.¢0 2.6 1 5 1.77 .63 3
478 Deschampsia flexucsa 87.50 3.5 1 5 1.93 .68 7

10446 Potentilla erecta 87.50 2.4 1 4 1.77 .63 7

1140 Rumex acetosella 87,50 3.1 1 4 1.64 .58 7
384 Cerastium fontanum triviale 62.50 1.0 1 4 1.31 A6 5
499 Dryopteris dilatata 62.50 1.0 1 4 1.31 .46 3
574 Festuca cvina 62.50 1.8 1 4 1.31 LB7 5

1095 Ranunculus repens 62 .50 1.4 1 4 1.6% .60 5

12350 Trifelium repens 62.50 2.8 1 3 2.67 .94 5
480 Cyneosurus cristatus 50.00 1.5 1 = z.z27 B0 4
482 Dugitalis purpuresa 5€.00 1.3 1 4 1.75 62 94
500 Dryopteris filix-mas 50.00 1.1 1 5 2.02 .72 4
681 Holcus mollis 50.00 1.1 1 3 2.03 .72 L]
769 Leontodon hispidus 50.00 1.8 1 4 2.00 71 4

13926 Veronica chamaedrys 50.00 .5 1 4 1.386 48 4
171 Anthoxanthum odoratum 37.50 1.5 4 4 2.07 .73 3
242 Blechnum spicant 37.50 .4 1 4 1.329 .43 3
278 <Calluna wvulgaris 37.5C .8 1 4 L.339 .49 2
418 Cirsium palustre 37.50 -8 1 L] 1,39 45 3
706 Hypochoeris radicata 37.52 1.1 1 4 1.81 64 3
730 Juncus effusus 37.50 1.1 1 3 1.81 &4 3
87¢ Molinia caerulea 37.50 1.1 1 4 1.81 T 3
9%4 Polygala serpyilifolia 37.50 .4 1 1 52 .18 3

113¢ Rubus fruticesus agg. 37.50 .4 1 1 52 .18 3

1321 Teucrium scorodonia 37.50 .G 1 5 73 62 3

1375 vaceirium myrtillus 37.50 1.1 1 4 1.81 64 3

2628 Quercus petraea (g) 37.50 .4 1 i 52 18 3
463 Cystopteris fragilis 25.00 .3 1 1 5 L1186 z
541 Erica cinerea 25.50 .3 1 i 46 .16 2
680 Holcus lanatus 25.00 1.1 4 5 2.10 .74 o
728 Lecntodon autumnalis 25.00 .3 1 1 A5 ) 2
932 Cxalis acetosella 25.00 .3 1 1 .45 .16 2

1215 Polypedium wvalgare 25.00 -8 1 4 1.41 .50 2

138¢ Ranunculus bulbosus 25.00 _E 1 4 1.41 .50 2

142% Viola riviniana 25.00 .3 1 1 .46 .16 2
104 Achillea millefolium 12.50 .1 1 1 .35 213 1
215 Athyrium filix-femina 12.50 .8 & 3 2.12 75 1
223 Avena strigosa 12.50 .1 1 1 L35 .13 1
230 Bellis perennis 12.50 -1 1 1 .35 .13 1
441 Ceorylus avellana (s) 12.50 .3 2 2 .71 .25 1
465 Dactylis glomerata 12.50 .1 1 1 .35 .13 1
51¢ Hyacintho:des nonscripta 12.59 .1 1 1 .35 .13 1
522 Epilobium montanum 12.5¢0 L1 1 1 .35 W13 1
582 Fraxinus excelsior [c) 12.50 ) 4 4 i.41 .50 1
630 Geranium robertianum 12.50 .1 1 1 L35 .13 1
736 Lolium perenne 12.50 .1 i 1 .35 213 1
798 Lonicera periclymenum (g) 12.50 L1 1 1 L35 L132 i
80% TLuzula multiflora 12.50 .1 1 1 .35 .13 1
364 Mercurialis perennis 12,50 .5 4 4 Z.41 .50 1
873 Plantago lanceolata 12.50 .1 1 1 .35 .13 1
988 Poa pratensis 12.5¢ .5 4 4 1.41 .50 1
990 Poa trivialis 12.50 .6 5 5 L7 .63 i
995 Polygala wvulgaris 12.50 .1 1 1 .35 .13 1

1031 Potentilla sterilis 12.59 W1 1 1 .35 .13 1

103% Prunella wvulgaris 12.50 .5 4 4 1.41 5C 1

1060 Prunus avium (<) 12.50 .8 2 & Z.1z 7 1

1866 Pteridium aguilinum 12.50 M 1 i .35 W13 1

1147 Rumex chtusifolius 12,50 L1 1 L .35 .13 i

1249 Danthenia decumbens 1Z2.50 .1 1 1 .35 .13 1

1270 Seolidago wvirgaurea 12.50 .1 1 1 233 -13 1

1298 Stellaria media 12.5%0 .5 4 4 1.41 .50 1

1368 Urtica dioica 12.50 .1 1 1 .35 .13 1

1406 Veronica serpyllifolia serpy 12.50 .5 4 4 1.41 50 1

2601 Acer pseudoplatanus (g} 12.50 .1 1 1 .35 .13 1

2613 Fagus sylvatica (g) 12.50 .1 1 i .35 .13 1



2625 Quercus petraea (s) 12.50 L4 3 2 1.06 .38 1
2624 Sorbus aucuparia (J) 2.50 .1 1 1 .35 13 1




l Pike G1lL 1998
l Sample Number 1el le2 143 1éd4 125 lee 167 1¢3
Jeschampsia cespiltosa cespitos 1 4 4 5 5 5 H 4 N
Iryopteris filix-mas i [ L H 3 g 1 s
J¥alls acetosella 1 1 4 4 4 4 5 v
Rrubus fruticosus agy. 4 1 1 i 4 1 4 v
dryopteris dilatata 1 4 1 L 4 4 IV
Fraxinus excelsior (g) 1 1 1 M 1 1 IV
l Acer pseudoplatanus (c} 6 7 7 5 2 IV
Corylus avellana {(s) 5 4 7 7 2 IV
Geranium robertianum 1 4 4 i 4 IV
Geum urbanum 1 1 1 1 L Iv
Veronica montana i 1 1 1 4 IV
| Athyrium filix-femina 1 1 1 1 IITI
i Zetula pubkescens {a) 3 7 5 2 IIT
| Cardamine pratensis 1 1 1 1 III
Chrysosplenium oppositifolium 1 1 H 1 IITI
' Circaea lutetiana 1 1 i 1 ITI
Crataegus monogyna (3} 4 3 3 4 III
| Hyacinthoides nonscripta i 1 1 1 I1zx
i Fraxinus excelsior {(c} & 2 3 3 I1T
| l Tlex agquifolium (s) 1 4 3 2 III
Mercurialis perennis 4 1 [3 1 ITI
Potentilla sterilis 1 1 1 1 I11
Quercus petraea {(c) 5 5 3 4 ITT
Sanicula europaea 1 1 1 1 III
Stellaria holostea 1 1 1 1 TIT
Agrostis stolonifera 5 6 5 1II
Alnus glutinosa (¢} 4 4 2 I
Brachypodium sylvaticum 4 1 1 I
1 Digitalis purpurea 1 1 1 I
Hedera helix (q) 1 1 1 I1
Luzula sylvatica 4 1 1 II
Stachys sylvatica 1 1 1 I
Viola riviniana 1 1 1 IT
Myosotis seedling/sp 1 1 1 Iz
Blechnum spicant 1 1 Iz
| Cystopteris fragilis 1 b II
| Galium saxatile L 1 II
‘ l Lonicera periclymenum {g) 1 1 11
‘ Lysimachia nemorum 1 1 Iz
Miliurm effusum 1 1 I
Ranunculus repens 1 1 II
Ulmus glapbra (o) ) 1 I
Veronica chamaedrys 1 1 II
Betula pubescens (g) 1 1 I
Carex panlicea 7 I
; Carex sylvatica 1 I
} l Cerastius fontanum triviale 1 I
| Dactylis glomerata 1 I
Epilekium montanum 1 I
Fagus sylvatica (¢} 2 I
' Festuca rubra 1 I
Filipendula ulmaria 1 I
Glechema hederacea 1 I
Holcocus mollis 1 T
Juncus effusus 1 I
' Leontodon autumnalis 1 I
Lolium perenne 1 I
Folystichum setiferum i I
Prunuzs avium (c) 3 I
Ribes uva-crispa 4 T
Rosa canina agg. 1 I
Rumex obtusifolius z I
Sambucus nigra (s} 2 I
Teucrium scorodonia 1 I
I Trifolium repens 1 I
Urtica dieica 1 I
Valeriana cfficinalis 1 I
Sorbus aucuparia (s) 1 I
Crataegus monogyna {g) 1 I
Fagus sylvatica (g} 1 I
Ilex aquifoclium {g} 1 I




l Quercus petraea iq) 1 1
Sorbus aucuparlia (gJ) 1 I
l Picea abies e} 4 I
Number of spacires per sample 32 2% 1% 30 2z 23 17 il V]
Mean and standard error for complete data set.
Mean number cf species per releve = 24.38; standard erzer cf the mean = 1.3995
ipike9s
. Analysis of 8§ samples 1n the complete data.
Species number and name % Const Mean Min Max St.dev. S.E.M. N
' 477 Deschampsia cespitosa cespit 100.00 3.6 1 ] 1.69 .60 8
500 Dryogteris fillix-mas 87.50 Z.1 1 5 1.89 .67 7
932 Oxalis acetosella 87.50 2.9 1 5 1.83 .87 7
113¢ FRubus fruticosus agg. 97.50 2.0 1 4 1.69 .80 7
499 Dryopteris dilatata 75.00 1.9 1 4 1.81 .64 3
2615 Fraxinus excelsior [g) 75.00 .8 1 1 .46 1€ &
102 Acer pseudoplatanus (c} 62.50 3.5 2 7 3.320 1.16 5
441 Corylus avellana (s} 62,50 3.1 2 7 3.04 1.08 5
| 630 Geranium robertianum 62.50 1.8 1 4 L.g1 .67 5
534 Geum urkanum %2.50 .6 1 1 252 .18 5
1400 Veronica montana 62.50 1.0 1 4 1.31 LA 5
215 Athyrium filix-femina 50.00 .5 1 1 .53 .18 4
23& Betula pubescens (c) 50.00 2.1 2 7 2.70 .95 4
295 Cardamine pratensis 580.00 ] 1 1 W53 .18 4
408 Chrysosplenium oppositifoliu 50.00 .5 1 1 .53 .18 4
414 Circaea lutetzana 20.00 .5 1 1 .53 .18 4
445 Crataequs monogyna (s) 50.00 1.8 3 4 i.91 .87 4
I 516 Hyacinthoides nonscripta 330.00 .5 1 1 .53 .19 4
588 Fraxinus excelsior (o) 50.00 1.8 2 & 2.19 17 4
T07 Ilex aquifolium (s} 50,00 1.3 1 4 1.58 L 56 4
864 Mercurialis perennis 50.00 1.5 1 3 2.27 .80 4
1051 Potentilla sterilis 20.0G0 .5 1 1 .53 .18 4
1077 Quercus petraea {c) 50.00 2.1 3 5 2.3% .83 4
1191 Sanicula eurcpaea 50.G0 -1 1 1 W53 .18 4
1297 3Stellaria helostea 50.00 .5 1 1 .53 -14 4
122 BAgrostis stclonifera 37.50 2.0 5 6 2.78 .98 3
l 153 Alnus glutinesa {c) 37.50 1.4 3 4 1.92 ] 3
247 Brachypodium sylvaticum 37.50 .8 1 4 1.33 .48 3
482 Digitalis purpurea 37.50 .4 1 1 .52 .18 3
552 Hedera helix {(g) 37.:50 .4 1 1 .52 .18 3
8§12 TLuzula sylvatica 37.50 .8 1 4 1.39 .49 3
1283 B3tachys sylvatica 37.50 .4 1 1 W52 .18 3
1429 Viola riviniana 37.50 .4 1 1 .52 .18 3
2723 Myosotis seedling/sp 37.50 4 1 1 .92 .18 3
242 Blechnum spicant 25.00 .3 1 1 .45 .16 2
l 463 Cystopteris fragilis 25.00 .3 1 1 .45 .16 2
610 Galium saxatile 25.00 .3 1 1 -45 .16 2
798 Lonicera periclymenum (g} 25.00 .3 1 1 .45 1 2
825 Lysimachia nemorum 25.00 .3 1 1 .44 .16 z
BE7 Milium effusum 25.00 .3 1 1 .46 L16 2
1095 Ranunculus repens 25.00 .3 1 L -44 i 2z
1365 Ulmus glabra (c) 25.00 .9 1 6 2.10 .74 2
13%6 Veronica chamaedrys 25.00 L3 1 1 .46 .16 2
2605 Betula pubescens (g} 25.00 .3 1 1 .46 .1e 2
' 339 Carex panicea 12.350 .9 T 7 2.47 .88 1
359 Carex sylvatica 12.50 .1 1 1 .35 L1 1
384 Cerastium fontanum triviale 12.50 .1 1 1 .35 L13 1
465 Dactylis glomerata 12.50 .1 1 1 .35 .13 1
522 Epilobium montanum 12.50 .1 1 1 .35 .13 1
l S70 Fagus sylvatica (¢} 12.50 -4 3 3 1.0s .38 1
576 Festuca rubra 12,50 .1 L 1 .35 .13 1
583 Filipendula ulmaria 12.50 L1 1 1 .35 .13 1
637 Glechoma hederacea 12.50 .1 L 1 .35 .13 1
€81 Holcus mollis 12.50 .1 H 1 .35 .13 1
730 Juncus effusus 12.50 .1 1 1 .35 .13 1
768 Lecntodeon autumnalis 12.50 W1 1 1 .35 .13 1
796 Lelium perenne 12.50 .1 1 1 L35 .13 1
I 1018 Pelystichum setiferum 12.506 .1 1 1 .35 .13 1
1060 Prunus avium (o) 12.50 .4 3 3 1.06 .38 I
1114 Ribes uva-crispa 2.50 .5 4 4 1.41 .50 1




1122 Rosa canlna agyg. 12.50 L1 1 1 35
1147 PRumex obtus:ifolius 12.50 .1 1 1 35
1187 Sambucus nigra (s) 1280 .3 2 2 71
1321 Teucrium scorodonia 12,50 L1 1 1 s
1350 Trifolium repens L2.50 -1 1 L

13£8 Urtica dioica 12,50 21 i Z e
1381 valeriana officinalis 1z.50 _1 i 1 L33
2397 Sorbus aucuparia (s) 2,50 .1 i K L35
Z&1ll Crataegus mcenogyna ig) 12.30 .1 1 I .35
2613 Fagus sylvatica [g) 12,50 R i 2 .25
26la Ilex aguifolium {g) 12,50 W1 1 i .35
2626 Quercus petraea (g) 12.50 .1 1 1 .35
2634 Sorbus aucuparia (g) 12.50 .1 1 i .35
2759 Picea abies (c) 12.50 .5 4 4 1.41
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Rotben Butts 1998
l Zarple Number 149 170 171 172 177 174 175 175
499 Cryopteris dilakata 1 L 1 1 H 1 1 1 v
123 Agrostis capillaris 1 5 4 5 7 4 1 v
932 Cxalis acetosella 1 4 1 L q 4 4 W
2615 Fraxinus excelsior (g) 1 1 1 i 1 1 IV
500 Dryopteris filix-mas 1 4 1 1 3 IV
I 2616 Ilex aguifolium (q) 1 1 L 1 1 1V
482 Digitalis purpurea 1 1 1 1 IT1
516 Hyacinthoides nonscripta 4 4 4 5 III
2634 Sorbus aucuparia (g} 1 1 1 1 I11T
408 Chrysospleniun oppositifolium 1 1 1 II
485 Dactylis glomerata 1 4 LI
477 Deschampsia cespitosa cespitos 1 1 1 I1
570 Fagus sylwvatica (c) 3 3 4 Ir
7532 Larix decidua {c} 8 10 3 13
1136 Rubus fruticosus agyg. i 4 1 Iz
102 Acer pseudoplatanus {c) q 71l
213 Athyrium filix-femina i 1 Iz
2%5 Cardamine pratensis 1 4 II
I 681 Helcus mollis 1 4 I1
1064 Prunus padus [s) 3 2 II
1077 Quercus petraea ({c) 5 5 II
1275 Sorbus aucuparia (¢} 5 2 I
1368 Urtica dioica 1 1 II
1400 Veronica montana 1 4 pus
127 Ajuga reptans 1 I
153 Alnus glutinosa (g 4 I
205 Asplenium billofii 1 I
l 23€ Betula pubescens (c) 7 I
242 Blechnum spicant i I
463 Cystopteris fragilis 1 I
478 Deschampsia flexuosa 9 I
522 Epilobium montanum 1 I
576 Festuca rubra 8 I
610 Galiuam saxatile 1 I
552 Hedera helix (g} 1 L
737 Ilex aguifolium (s) 1 I
l 730 Juncus effusus 1 I
825 Lysimachia nemorum i I
8é4 Mercurialis perennis 5 T
571 Pinus sylveszris (o) 5 I
1695 Ranunculus repens 1 i
. 1107 Rhododendron ponticum 5 T
1298 Stellaria media 1 I
1326 Gymnocarpium dryopteris 4 I
1350 Trifolium repens 1 I
l 1365 Ulmus glabra (c) 3 I
2605 Betula pubescens (g) 1 I
2614 Fraxinus axcelsior (s) 4 I
2617 Larix decidua [s) 1 I
Ze26 Quercus petraea (g} 1 I
2945 Rhododendren ponticum (g) 1 T
3122 Picea sitchensis {c) 5 I
l Number of species per sample 24 16 15 T L5 1% 13 14 0
Mean and standard error for complete data se:.
Mean number cof species per releve = 14.25; standard error of the mean = 1.92%
l lrotten?s
Analysis of 8 samples in the complete data.
I Species number and name % Const Mean Min Max St.dev. S.E.M. N
192 Dryopteris dilatata 100.00 1.4 1 4 1.06 .38 8
123 Agrostis capillaris B7.50 3.4 1 7 2.45 .86 7
932 Oxalis acetosella B7.50Q 2.4 1 4 1.77 .63 7
2615 Frazinus excelsicr {g) 75.00 .8 1 1 .46 .1¢ &



Dryopteris filix-mas
Tlex aquifolium (g)
Digitalis purpurea
Hyacinthoides neonscripta
Forbus aucuparia (g}
Chrysosplenium oppositifoliu
Dactylis glomerata
Deschampsia cespltosa cespit
Faqus sylvatica !c)
Larix decidua (¢)

Rubus fruticosus agg.
Acer pseudoplazanus (c)
Athyrium filix-femina
Cardamine pratensis
Holcus mollis

Prunus padus {s)
Quercus petraea (c)
Sorbus aucuparia {¢)
Urtica dioica

Veronica mcntana

Ajuga reptans

Alnus glutinosa (c)
Asplenium billotii
Betula pubescens (<)
Biechnum spicant
Cystopteris fragilis
Deschampsia flexuosa
Epilobium montanum
Festuca rubra

Galium saxatile

Hedera helix (g

Ilex agquifoliuvm (s}
Juneus effusus
Lysimachia nemcrum
Mercurialis perennis
Pinus sylvestris (c)
Ranunculus repens
Rhododendron penticum
Stellaria media
Gymnocarpium dryopteris
Trifolium repens

Ulmus glabra (c)

Betula pubescens (g)
Fraxinus excelsior (s)
Larix decidua [s}
Quercus petrasa (qg)
Rhododendron ponticum (g)
Picea sitchensis (c}
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l Zaves Wood 1598
Samnle Numper 177 178 179 180 181 182 183 1854
1136 Rubus fruticosus agg. 5 4 i 4 1 1 4 4 vV
1077 Quercus petraea (<) ] 4 2 4 5 3 2 i
1428 viola riviniana 4 3 1 5 1 4 4 v
2615 Fraxinus excelsior (g; 5 1 1 1 1 L 1 v
2616 TIlex aguifolium (g} 1 1 1 1 1 L 1 v
247 Brachypcedium sylvaticum 3 4 ] 1 [ 6 IV
589 Fraxinus excelsior (c} 5 3 5 [ 3 7 Iv
I 131% Taxus baccata (c) 8 B 0 5 € 4 IV
441 Corylus avellana (s) 2 1 ? 2 El Iv
445 <C{rataegus monogyna (s} 3 4 i 4 > IV
2051 Potentilla sterilis 4 1 4 4 4 IV
l 1122 Rosa canina agg. 1 1 2 1 1 Iv
103 Acer pseudeplatanus (¢) 3 3 5 2 Iz
755 Larix decidua (c) 4 7 4 4 ITT
798 Lonicera periclymenum {g} 4 1 1 4 11T
2626 Quercus petraea ({(g) 1 i 1 1 ITT
l 414 Circaea lutetliana 1 1 1 Iz
500 Dryopteris filix-mas 1 1 4 Ix
£52 Hedera helix [gi 4 4 4 TII
776 Ligustrum vulgare 5 1 4 II
1401 Veronzca officinalis i 1 1 I1
2597  3Sorbus aucuparia (s) 3 1 4 II
2601 Acer pseudoplatanus (g) 1 1 1 II
2605 Betula pubescens (g} 1 1 1 Ir
261l Crataegus menogyna (q) 1 1 11
' 2634 Sorbus aucuparia {g) 1 1 1 TII
123 Agrestils capillaris 1 1 iT
323 Carex flacca ] i IT
477 Deschampsia cespitosa cespitos 1 1 I1
489 Drycpter:s dilatata 1 1 IT
576 Festucza rubra 1 4 IT
587 Fragaria vesca 1 1 i1
8&4 Mercurialis perennis 1 1 IT
98¢ Poa nemeoralis 1 1 II
| 2614 Fraxinus excelsior (=) 4 3 IT
2624 Prunus spinosa (g) 1 1 II
29%7 Viburnum lantana (s} 4 1 Iz
3491 Cotoneaster horizantalis 1 1 Iz
122 Agrostis stolonifera 1 T
162 Anagalliis teneila 1 I
127 Arrhenatherum elatius 1 I
215 Athyrium filix-femina 1 I
236 Betula pubescens (c) 2 I
l 282 Calystegila silvatica 1 I
310 cCarex caryophyllea 1 I
391 Epilcbium angustifolium 1 I
421 Clematis vitalba 1 T
l 443 Cotoneaster simonsii & T
463 Cystopteris fragilis 1 I
5322 Epilckium montanum 1 I
574 TFestuca ovina 1 I
630 Geranium robertianum 4 T
I 633 Geum rivale 1 I
534  Geum urbanum 1 I
694 Hypericum androsaemum 1 I
706 Hypericum montanum 1 i
768 Leontodon autumnalis 1 I
848 Melica nutans 1 I
962 Phyllitis scolopendrium 1 L
971 Pinus sylvestris (c) 4 I
1058 Primula wulgaris 1 I
1045 Prunus spinosa (s) 4 I
123% Senecic jacobaea 1 I
1245 Sesleria albicans 4 b
1274 Sorbus aria 2 I
' 1275 Scrbus aucuparia {c) 2 I
1321 Teucrium scorodonia 1 T
2800 Acer pseudoplatanus (s) 4 I




l 2etula pubescens {5} 1 I
Fagus sylvatica (g) 1 I
Plnus sylvestris {g) 1 I
' Taxus baccakta g} L 1
Myosotis seedling/sp 1 1
Ilex aguifoiium () 3 I
I Number of speclies per sample 32 2% 14 26 3 14 32 2% [y
Mean and standard error for complete data set.
l Mean number of species per releve = 22.50; standard error of the mean = 3.282
leaves a8
Analysis of 8 samples in the complete data.
Species number and name % Const Mean Min Max St.dev. S.E.M. N
1138 Rubus fruticosus agg. 100.00 3.0 1 5 1.88 .60 8
1077 Quercus petraea (c) 87.50 4.0 2 8 2.45 .87 7
1429 vViola riviniana 87.50 2.9 1 5 1.8% .67 7
2815 Fraxinus excelsior (g) 87.50 1.4 1 5 1.5 .53 7
26185 Ilex aquifolium (g) 87.50 .9 1 1 .35 .13 7
I 247 Brachypodium sylvaticum 75.00 3.6 1 8 3.02 1.07 [
58% Fraxinus excelsior ({«) 75.00 3.6 3 7 2.62 .82 &
1315 Taxus baccata (c} 75.00 5.1 4 10 3.68 1.30 [
441 Corylus avellana {s) %2.50 2.0 1 7 2.45% .B7 5
445 Crataegus monogyna (s} 62.50 2.1 1 5 2.10 74 5
1051 Potentilla sterilis 62.50 2.1 1 4 2.03 .72 5
1122 Rosa canina agg. 62.50 .8 X 2 273 .25 5
103 Acer pseudoplatanus (c) 506,00 1.8 2 6 2.13 .77 4
755 Larix decidua () 50.00 2.4 4 7 2.72 .96 4
l 798 Lenicera periclymenum (g) 50,00 1.3 I 4 1.758 LE2 4
2626 Quercus petraea {g) 50.00 =] 1 L .53 .19 4
414 cCircaea lutetiana 37.50 .4 1 1 .52 .13 3
500 Dryopteris filix-mas 37.50 .8 1 4 1.339 49 3
652 Hedera helix ({g} 37.50 1.5 4 4 2.07 _T3 3
776 Ligustrum vulgare 37.50 1.3 1 5 2.65 .73 3
1401 Veronica officinalis 37.50 .4 1 1 .52 .18 3
2537 Sorbus aucuparia (s) 7.50 1.0 1 4 1.63 .57 3
2E01 Acer pseudoplatanus (g) 37.540 .4 1 1 .32 .18 3
‘ I 2a08% Betula pubescens (g) 37.50 .4 1 1 .52 .18 3
| 2611 Crataegus monogyna (g} 37.50 .4 1 1 .52 .18 3
26324 Sorbus aucuparia {g) 7.50 .4 1 1 .22 .18 3
123 Agrostas capillaris 25.00 .3 1 1 .de 1é 2
323 Carex flacca 25.00 1.3 4 3 2.33 .84 2
477 Deschampsia cespitosa cespit 25.00 .3 1 1 16 .16 2
425 Dryopteris dilatata 25.00 .3 1 1 .46 .18 Z
57¢ Festuca rubra 25.00 ) 1 4 1.41 50 2
587 rragaria vesca 25.00 .3 1 1 .4 .18 4
l E64 Mercurialis perennis 25.00 .3 1 1 .46 .18 2
986 Poa nemoraiis 25.00 L3 1 1 .46 14 2
2614 Fraxinus excelsior |[s} 25.00 .9 3 4 .64 58 2
2624 Prunus spinosa (q) 25.00 .6 1 4 .41 50 2
2397 vViburnum lantana (s) 25.00 .6 H 4 .41 .50 2z
2491 Cotoneaster herizantalis 25.00 .3 K 1 S48 .18 2
122 Agrostis stolonifera 12.50 L1 1 1 L35 .13 1
152 Anagallis tenella 12.50 .1 1 1 L35 .13 1
197 Arrhenatherum elatius 12.50 .1 1 1 .35 .13 1
l 215 Athyrium filiz-femina 12.58 .1 1 1 2 .13 1
236 Betula pubescens (c) 12.56 23 2 2 71 .25 1
282 Calystegla silvatica 12.50 .1 1 1 35 W13 1
310 Carex caryophyllea 12.50 .1 1 1 35 .13 1
391 Epilobium angustifclium 12.50 .1 1 1 33 .13 1
421 Clematis vitalba 12,540 .1 1 1 L35 13 1
443 Cotoneaster simonsii 12.50 -1 4 4 1.41 .50 1
463 Cystopteris fragilis 12.50 .1 1 1 .35 .13 s
322 Epilobium montanum 12.50 L1 1 1 .35 .13 1
574 Festuca ovina i2.50 .1 1 1 .35 .13 1
530 Geranium robertlianum 12.540 .3 4 4 1.41 .50 i
£33 Geum rivale 12.50 .1 1 1 .35 .13 i
634 Geunm urbanum 12.50 L1 1 1 .33 .13 1
I 694 Hypericum androsaemum 1Z.50 .1 1 i 233 -13 1
700 Hypericum montanum 1Z2.50 .1 1 1 35 .13 1
768 Leontedon autumnalis 12.50 .1 1 1 35 .13 1
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l Sample Number 185 1Re 1857 183 1€% 180 1491 192
Agrostis capillaris 5 1 7 5 5 IV
Digitalils purpurea 1 H Z 4 I Iv
l Ranunculus repens 4 4 1 4 IV
; Vercnica chamaedrys 1 1 4 L i IV
Cirsium arvense 1 1 1 I III
‘ Dactylis glomerata 5] 1 4 3 LI
l Holcus mollis 6 4 1 ] ITI
Trifolium repens 1 4 4 5 ITI
| Urtica dicica 1 1 1 3 ITI
| Viecla riviniana 1 4 1 4 TII
Cardamine pratensis 1 1 1 II
Cerastium fontanum triviale 1 4 1 1T
Cirsium palustre 1 1 1 IT
Dryopteris dilatata 1 1 i IT
Galium saxatile 5 1 1 II
' Holeus lanatus 4 4 4 IT
Lelium perenne 4 4 5 I1
Molinia caarulea 1 1 1 i
| Polygonmum aviculare 1 1 1 IT
| Potentilla erecta 1 1 1 IT
? Preridium aguilinum 5 8 5 IT
Rubus fruticosus agg. 1 1 1 II
Rumex acetosa 1 4 1 IT
S3tellaria media 1 4 1 II
l Achillea millefolium 1 1 IT
Agrostis stelonifera 4 7 II
Athyrium filix~femina 1 4 iI
| Cirrsium vulgare 1 1 Ir
l Cynosurus cristatus 7 & II
Dryopteris filix-mas I 1 II
Epllobium montanum B 1 IT
Fraxinus excelsior (o) 7 G 11
Lonicera periclymenum (g) 1 4 It
Oxalis acetosella 4 1 IT
Rumex acetosella 4 4 IT
Stellaria holostea 1 4 II
Teucrium scorodonia 4 4 Ir
l Alnus glutinosa (c) & I
Aphanes arvensis 1 1
Calluna wvulgaris 1 I
Chrysosplenium oppositifolium [ I
; Daschampsia flexuosa 1 I
; Hyacinthoides nonscripta 4 1
| Fragarla vesca 1 I
Galium palustre 1 I
Geraplium robertianum 1 I
l Geum urkanum 4 I
Hydrocotyle wvulgaris 1 I
Hypochoeris radicata 4 I
Inula conyza 1 I
| Juncus effusus 3] T
i Juniperus communis communis 8 T
‘ Lamium purpureum 1 I
Leontodon autumnalis 1 I
| Luzula campestris 1 I
l Lysimachia nemcrum 1 T
Mentha aquatica 1 I
Plantago lanceclata 4 I
Polygala serpyllifolia I I
' Polygonum hydropiper 1 I
Potentilla sterilis z I
Frimula wulgaris 1 I
Prunella wulgaris 4 I
Prunus avium (c) <3 I
l Ranunculus hederaceus 9 I
Rosa canina agg. 3 I
Rubus idaeus 1 T
Rumex obtusifolius 1 I
Rumex sanguineus 1 I
Senecie jacobaea 1 I
Succisa pratensis 1 I




1

l Corylus avellana (3} 1 I
' Number of species per sample 3 18 28 14 17 20 17 7 o)
Mean and standard error for complete data set.
Mean number of species per releve = 18.38; standard error of the mean = 2.337
l leavests T B -
Analys_s of 8 samples in the complete data.
I Species number and name % Const Mean Min Max St.dev. S.E.M. N
123 Agrostis capillaris 62.50 3.3 4 7 2.B2 1.0C 5
n 482 Digitalis purpurea 62.50 1.0 1 4 1.21 .46 5
1095 Ranunculus repens 2.50 1.8 1 4 1.91 .67 5
1396 Veronica chamaedrys 62.50 1.0 1 ] 1.31 .48 5
415 Cirsium arvense 50.66 .5 1 1 .53 .18 4
465 Dactylis glomerata 50.00 1.4 1 5 2,38 .83 4
681 Heolecus mollis 50.00 1.8 1 5 2.42 .85 4
1350 Trifalium repens 50.00 1.8 1 5 2.19 77 ]
1368 Urtica dieica 50.00 .9 i 4 1.36 .48 4
1429 Viola riwviniana 50.00 1.3 1 4 1.75 .62 4
l 295 Cardamine pratensis 37.50 .4 1 1 52 18 3
384 Cerastium fontanum triviale 37.50 .8 1 4 1.39 49 3
418 Cirsium palustre 37.50 .4 1 i 2 .18 3
439 Drycpteris dilatata 37.50 .4 1 i 52 .18 3
l 510 Galium sazatile 37.50 .91 5 1.73 61 3
680 Holcus lanatus 37.%50 1.5 9 4 2.07 .73 3
796 Lolium perenne 7.50 1.6 94 5 2.248 -8Q 3
876 Molinia caerulea 37.50 .4 1 1 52 .18 3
955 Polygonum aviculare 37.50 .4 1 1 5z .18 3
l 1046 Potentilla erecta 37.5¢ .4 1 1 52 18 3
1066 Pteridium aquilinum 37.50 2.3 5 g 3.24 1.15 3
113¢ Rubus fruticosus agg. 37.50 .4 1 1 52 .18 3
1129 Rumex acetosa 37.50 .8 1 4 1.39 1% 3
1298 Stellaria media 37.30 .8 1 4 1.39 49 3
104 Achillea millefolium 25.00 .3 1 L 445 i& 2
122 Agrostis stolonifera 25.00 1.4 4 7 2.87 249 2
215 Athyrium filix-femina 25.00 .6 1 4 1.21 .50 2
419 Cirsium vulgare 25.00 .3 1 1 45 .16 2
l 460 Cynosurus cristatus 2500 1.6 [ 7 3.02 1.07 2
500 Dryopteris filix-mas 25.00 .3 1 1 46 .16 2
522 Eprilobiuwn montanum 25.00 L3 1 1 46 .15 2
S58% Fraxinus excelsior (o) 25.00 2.0 7 ] 3.7 1.32 2
798 Lonicera periclymenum (g} 25.00 ) 1 4 1.41 .50 2
932 o0Oxalis acekosella 23.00 .6 1 4 1.41 .50 2
1140 Rumex acetosella 25.00 1.0 4 4 1.85 .65 2
1237 sStellaria holostea 25.00 -6 1 4 1.41 .50 2
1321 Teucrium scorodonia 25.00 1.0 4 4 1.85 .65 2
l 153 Alnus glutinosa (c) 12.50 .8 3] [ 2.12 .75 1
177 Aphanes arvensis 12.50 .1 i 1 35 .13 1
278 Calluna wvulgaris 12.50 W1 1 i 35 .13 1
408 Chrysosplenium oppositifoliu 12.50 .5 4 4 1.41 .50 1
478 Deschampsia flexuosa 12.50 .1 1 1 35 -13 1
516 Hyacintholdes nonscripta 12.50 .5 4 4 1.41 .50 1
587 Fragaria vesca 12.50 .1 1 1 25 -13 L
609 Galium palustre 12.50 .1 1 1 35 .13 i
630 Geranium robertianum 1Z2.50 .1 1 1 35 .13 1
l 634 Geum urbanum 2.50 -5 g 4 1.43 .50 1
630 Hydrocotyle wvulgaris 12.50 .1 1 1 35 .13 1
706 Hypochoeris radicata 12.50 .9 4 4 1.4z <50 1
7:i1 Inula conyza 1Z.50 .1 1 1 35 .13 1
l 730 Juncus effusus 12.50 .8 6 3 2.12 75 1
740 Juniperus communis communis 12.30 1.0 8 8 2.83 1.00 1
753 Lamium purpureum 12.50 .1 1 i 35 .13 1
762  Leontodon autumnalis 1z2.50 .1 1 1 35 .13 1
807 Luzula campestris 12.50 -1 1 1 35 13 1
825 Lysimachia nemorum Z2.50 L1 1 1 35 13 1
855 Mentha aquatica 12.50 .1 1 1 35 13 1
973 Plantago lanceclata 12.50 .5 4 4 1.41 .50 1
994 Polygala serpyllifolia 12.50 .1 1 1 35 .13 1
l 1004 Polygeonum hydropiper 12.50 .1 1 1 35 .13 1
1051 Potentilla sterilis 12.50 .1 1 1 35 .13 1
1058 Primula vulgaris 12.50 .1 1 1 35 13 1




105% Prunella vulgaris 12.50 ) 4 4 2.4 .50 1
760  Prunus avium (c) 12.50 .8 & & 2,12 L7 1
1691  Rmarunculus hederaceus 12.350 .5 4 4 1.4 .50 1
1122 Rosa canina agg. 12.50 .4 3 3 1.06 .38 1
1137 Rubus idaeus 1z.50 .1 L 1 L3z .13 L
1147 Rumex obtusifocl~us 12.50 .1 L 1 .35 .13 1
1148 Rumex sanguineus 12.50 1 1 1 .35 .13 i
1239 3ZBenecio jacobaea 12.50 Sl 1 1 .35 .13 L
1305 3uccisa pratensis 12.50 .1 1 1 L35 .13 1
2610 Corylus avellana (g) 2.50 .1 1 1 .35 .13 i
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Appendix 5.

Name

SR

scores

Axis 1

Axis2 | Axis3d Axisd

103!

104

109?”

118!

455

27 197,

34, 2T )
87 335

129
29

a3

120

121

1221

235

79, -134, 416,

364 145] 2421 296

|

220 41

125
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1230 .

,.1 37
116
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157 62!

144
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oM .
48T
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67 28

o e
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93,

93;mm

201, -115
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166

157 211

192 " 316

13 153

14, 158

15; 163° 65

16 166

7. 167

18 171 351

19; 173 485
|20 77 478
21 1ss 179/
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S

0 59‘. et
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" gt

147 176

- 108
207
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ggT T

L
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247,

260

o
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203 a7

17
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352 387 300
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288
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132 248 174

291,

2027

2000

371 168, 1

197

16

220, 84 180

293:

284

285

j78

T

49 68

49 " Tam 89 248

66 16

308

454! 445 284

310[

65 323 189

312

513;

319

775485 }

302
323

195| 1
219

- 323

242
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48, 333 529 254 9. 385
49; 339 a8r 9 87 424
500 343 262 171 181 191
51 344 507 212 162 344
52 347)  549) 236 109 367
93, .. 3%0 152 92 352, 2
54 359 104, 128 205, 159
55 371 426 158 376 198
) 56 384 421 62 258 13
) 57 391 283 109 372, 337
) 58 408 91 -80 168, 222
.59 4n 130 41 341 g
8 60, 414 36 3 1a1, 79
r 61 415 392 41 345 34
62 418 426, 108 250, @9
63 419 418 134 395 211
64 421 132 248 368 174
65 431 316 57 190, “{og|
66 432 80 124 412 343
67| 439 279 165] 301 60|
.88 441 12 86, to7 299
69 443 132 249 368 174
B 70 445 30 124 227 199
71 449 445 213 98 253
72 456 484 235 B85 . 349
|73 460 484 29 382 50
74! 463, 143 65 115 138
| 75 465 308 -6 361 2
76 466 526, 211 189 31§
77 4731 128, 106! 40 " 305
78 477 137 - CTE- 1)
79 478 296 218 T 2ss] T 263
80 482 275, 81 214! 08|
81 494 560 217 125 255
82 498 B4 166 16 -14
83 499 185 155 304 282
84 500, 148 97 190, 215
85 515 83 172 161 42
86 516 160/ a7 187, 155
87 521 8 60 700 84
88 5227 107 26 194, 155
89 525 681, 167 2300 9§
90 528 40 199 8 2
91 530 13 41’ 250 296
92 932, 5 69 85 158
93 537 118 161 232 51
94 541 390 235, 110 311
95 546 583 172 161 -42
96| 568 491 344: 120 151
97, 570 A7t 422 41| 204
98! 573 66 30 232 157
.89 574 448 207 143] 249
100, 575 473 25 389 437
101 576 365 263 440 305

2




102 578, 209 86 19 50

103 583 1470 117, 2330 229

104 587 27 108 168 _' 155
105 B89 47 77, 187 84
106 602 208 8 71T
107 ”7”47§QSV 273! 27é_“m_“274 17
108 807 121 107, 370 13

109" 608 187, B4 3 a0
110 609 325 75 275 84
111 610 386 170 221, 276
112, 613 314 105 431, 337
113 621 49 435 69 248
114 630, 100 o 202] 34
115 633 35 195 176! 85
116 634, 54 0 161 234

117 637 27, 8 133 84
118 652 28 294 101 204

119 654 -76] 138,  284| 384
120 661 313 18]  374] 168
121, 675 116 60 342 254

122 680 345, 73 322 200

123" _ 681 298! 1001 255 B8
124, 690 457 128 393 67

125, 692, 187 B4 39 10
126. 694 65 323 54, 189
1277 700 65 323 54 189

1280 701 59 &2 418 = 232

120 702 265 139 258 290
1% 706, 472 205 186 218

131 707 A7 130‘ 2 5
132 711 201 134 425 347
133 719 552 189, 187! 162

134 722 484 318 4 149
135. zge; 469 7"W;57Lﬁﬁ 84 13
136’ 729 300 56! 286 83

137 730 3l 117! 248 106

138 731 18! 78 57 85

139 733 4190 26 354 .55

140 740, 335 42 354 343

141: 753 457 128, 393 &7

| 1427 754 254 33§ 462 164
143 755; 59 384 516 328
144 768 389 108 346] 82
145 789 472 216, 175 232

| 146 776 422 238 411 254
147 796 472 B4 417 8

148 798 101 118] 384 276
| 149 BOO  5t2i 145 282 182

150 802 583 172 181, 42
151 807 478 192 156 316

152 803,  320° 214 132 48

1530 810] 2200 140 156! 177

154} 812 89 382 24§ 215
155 825l 197, 46 134] 14




156 839, At A28 -349
157 846 371 263 '8 110
M58 eas 43 2 3w 21
155" "eas o 70 180 238
160 855 321, 16! 249 12
81 saa 15 53 118 63
ez 87 200 114 8 297
163 875, .33 12 154 99
_lea 876 a6l 2351 4338 143
165 882l 13g 10! 204, 149
166 889 97 -93, 398, -29
167 900 524! 219 177 357
188 901]  s54] 222 153 344]
169! 932 193 129 282! 218
170 944  464] 315! 4 149
1711 947 564 219 174 335
172 952 134, 791 508 270
173, 962 -85: 109: 241 334]
174, 985 500 213 217 357
175 970 559 214 166 357
78 971 -34; 143 337 266
177 973’ 490 178, 229 170
_ 178 974 331 429 %8 &7
79 or7” -40 199 8! -2
180! 881, 282 .37 319, -92|
| 181 98§ 116 40 268, 90
182 988 422 170 203: 165
183 989 339/ 257 416 85
| 184, %80 314 64 286, A1
185 994 491 208 197 357
186 995 410 200 254, 29
o187 89T 128 106, 40 305
188 999 468 71, 356 105
189 1004] 454 41 320 32
190 1015 298 177] 255 305
191/ 1018! -12 182 3T 276
192 102t 156 -213]  131] 176
193 10220 66 14 23 47
194 1046 452 177 219 280
195 1050 421 41 231 349
196 1051 62 1281 305 189
197 1053 257 372 150 138
. 1e8 1088 82 83 165 A7
199 1059, 351 346 98 104
200 1060 199 61 248, 287
201 1064, 55 73 217 53
202 1085 28, 257 482 359
203 1066 311 185" 218 150
204 1077, 173 333 63 74
205 f0B1! 343 47 3N -10
206 1086 491 142 167 -48
207 1088 361 -29 3100 200
208, 1089 526 251 57. 189
209 1091 457 -128] 393 67

4



1093 86 190 170 385
1095 386: 131 241 13
1105 66 118 24 65
1107 7! 464 ”580_ 259
1114 oi 138 29 295
) 22 el AT 349 306
1136 126, 121 251, 277
1137 179 174 203 223
1138 259 190 23 54
_ 1139 394 95 200 137
B 1140, 447 147 222 122
. 1143 421 A1 231 349
] 1147 234 52 359 75
_ .o 1148 207 77 383 -39
224 1187 112 13 425 256
225 1191 83 14 95 401
226 1193 473 25 389 -137
227 1210 560|223 162 345
228 1220 178 33 168 49
| 229 1223 200 197 512 16
230 1224 191 115 70 23
231 1236 87 127 323 200
2% 1239 134 116 314 224
233 1245 0 407 284 2985
234 1249 485 281 149 8i]
235 1254 132 28 334 152
_ 236 1284  49] 435 69 248
237 1270 B8] 136 74 410
238 1274 -147 195 17175
239 1275 107 86 B4 97
240 1203 153 13 250 114
241 1295 241 78 427 155
242 1296 104 101 401, 85
243 1297 196! 37 183 167
244 1298 ... .295 26 274 118
245 1305 ) 462; 166. a9 149
246 1313 43 176. 157] 89
247 1319 70 218 181 144
248 1321 226, 127 208 260
249 1324, 4360 128 263 39
250, 4328 127 84 149 72
251, 1327, 462, 195 130 160
252 1329 142, 38 64 -3
| 253 1333 475! 268 156] 337
254 1334 108,  B5 44 230
255 13350 55 276 47 T
206 1348 M9 66 412 60
257 1350  464] 571 344, 10
258 1360 20i 203 , 45?'_ 378
258, 1383 134  -78 508 270
260 1385 66 11, 272 109
261 1368 204 7 295 17
262 1375  332] 290, 53 227
263! 1381 248 40, 124 365

5




264 1390; 448 178 269 281
265 1394, 87 127 323 200
266 13967 374 55 2950 3
267 14000 114 39 128] 340
266 a0t 189 2134l 33t
260 1406, 460 126 203 44
270 1409 22 150 8; 85
271 1416, 130 4§
272 1427, 497 207 113 171
273 1429! 146 111 277! 146
274 1433 448] 178 269, 281
275 2597 65| 325 3320 284
| 2760 2600 41 460 15, 147
277 2601 123 118 265 172
278 2604  177] 122 466 364
279 2605/ 183] 138 203 285
280 2606 255 56 431] 332
..281, 2610, 166 116 1441 129
282 26117 98] 123 253 109
283 2612 237 23 504; 401
284 2613, 151 119 301; 185
285 2814 8 44 384 64
286 2615 108] 97 269 223
287 2616; 68, 156 324 183
288 2817 M1, 28 199 7
289 2618/ -76 138 284, 384
290, 2620 73} 206 189, 362
201, 2622 199 120 307, 251
292. 2623; 41 42 130 238
293 2824 7 269 404/ 249
| 294 2625, 407 250 172. 332
295 2626 187 154 374] 224
2% 2627|293 M2 419#,“__:§11
297 2633 155 70 192, 262
| 298 2634|182 207 317, 125
299 2636 10 157 1968] 270
300 2640 53 40 183 339
301, 2641 88 412 102 152
302 2846 184 148 147, 117)
303 2723 38 1 214 420
304 2740 681 104 183 93
%05 o741r 831 50 84 73
306 2743; 113, 506 -69 162
307 2750 223 65, 187, -4
308 2751 177, 195 9 -84
309 2752, 204 46 31 =40
310 2754; 174 118 188 261
311 2757, 55 95 40, 27
312 2759, 204 62 42 489
313 2764] 377 128 313 356
314 2868 41 168 387 375
315 2946 74 4a7 451 5D
316 2982 282 101 346 118
317 2983 -106 -21 97 284

6




1

318 __-144 248 428 300
319 3%2 387 34! 300
320, 134 358 ,52517 124
32 287 106 40, 305
322 12 107! 370 13
o 323 255, mmﬁﬁim”,, 431 332
324 347 346! ”W,ﬁ:ﬂLw 180
325 331 22 343 343
326 105 -103 386 117
327 106 287, 306 263
328 3627, a9 435 e 248
329 3635 431 197 215 380
330 4056. 304, 12, 431, &0
31 4314 455, 4ol 72 2
Sample Scores . L

N Name  ‘Axis1  |Axis2  |Axis3  Axis4
| 239 128 286 211
? 227 156 279 203
5 267 147 2700 218
285 153 293 219,
290 199, 238 261
229 __208jmwwﬂ 188 178
i 170 204 185
195 193 170
| 22 28 162
169 3800 125 158
168 85/ 253 141
284 213 290, 180
220 148 236 175
287 147 220 139
! 205 130 232, 164
16 16 291, 235 158 205
17 17 251 191 189, 160
18 18 137 102 148L“‘_ 126
19 19 250 172 203 148
20 20 211. 167 185, 137
L2 e 210 186 218 153
22 22 245 223 183 155
23] 23 198 174 155 117
24 24! 236 220 178 132
25 25 225 485 209 " 150|
26 26! 227 144 203 149
o7 27 266 226 150/ 159
28 28 271 188 2000 182
29 29" 149 46 197! 199
30 30 159 118; 178] 121
31 31 129 106 162 9
32 32 116 117 144, 103
33 33 459- 180 182 164
34 34 347 200/ 151 151
35 35 198, 128 179 132
36 3B 162 83 193 109
37| 37 241 118/ 214] 153
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l 38 38 2200 172 149 182
39 39! 206 162 169 150
l 4o A0 2750 204 192 156
TaTTw e ot T e
. T VI~ LA Ve 175
i 43 43 1s7. 101 " 183 110
a4 44’ 256 215 167170
45 45" 153 86| 215 132
l 46 a8l 204 238 150 136
47 47 249 205 174 148]
48 48 139 144 150 116
I 49 45 192|126 221 144
L% %0 71 73 157, 129
51 51 92 128 166 133
82 B2 220 81, 129 314
l 53, 53 82 158 1520 116
54 54 101 118 144, 86|
55, 55 78] 153|138 81
' % %6 11 123 der 91
57 57 267|162 216, 143
98 88 255 164 210 122
l 59 59| 237 176 185! 136
60 60 277 197 257 150
61, 61 282 260 206 211
i 62 62 267 208 st 127
63 63 283 243 150 184
64 64 255 196 180. 135
| 65, 651 144 50 263 107
3 66, 154 411, o 13
67 67 1737 85 315, 165
I 68 68 171, 1337 227 119
69| 69. 158 80 2191 186
.10 70 276 107, 234 125
71 71 269 119 232 142
l 7272 264, 223 230, 238
73 73 236 154 189 117
74 74 205 140 194 147
l 75 75| 252 135 315 252
..J8| .76 249 203 78 163
77 77 247 240, 143 162
' 78 78l 184 207, 185° 157
79 79 272, 210) 173 158
80 80 223 196 185’ 155
' 81! 81; 229 173 210 160
82 82, 204 185 192 149
83 83’ 198 219 241 155
' ") 84 370 80, 303 44
85 85 281 89 257 81|
86 86 209 156 179. 137
| BT 8T 114 63 178 110
88 88 227 39 251 31
83 B9 452 176] 207 241
I 90 90, 350 182 1% 185
91 91 325, 56 241 9
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146 146, 267 99 247 214

147 1471 285 12§ 250 226
148 148;_Wwwm§gzhrr 156 228 244
149 149 296 122 273 226
RE 150! 236 103 261 219

151 151 242 12 261 218
182 152, 286 145 256 239
153 158 295 88 246 77]
154 154 413 156 219 99
156 155 341 1s6 218 231
156 156 2220 108 243 222

157 157 383 1720 2221 207

158 158 360 147 250, 164
S 11" < - S £ N 280_um_mw 9]
| 160 %80 385 138 261] 157

1681 161 96! 127 153 183
162 162! 100 145 222 194,
163 163 81 69 217 185

L J64, 164 8, 74 180 184
165 165, 120 39! 204] 226
L1es 186 186 104 198 198
167 167 158 90 195 179
168 168 180 58 184 283
169 169 96| 59 252 136
170 170 100, 366 479, 23t
171 171 182, 157 7178 164
172 172 188, 278 389 259
173 173 180 53 232, 124
174 174 152;““,Wm_iQL_“m“_249kﬁ,_m_1§7
175’ 175 205 258 398 259
176 176, 143 112, 194 140

177 77 70 183, 202 185

178 178, .28 190 289 201
179178 45 143 188 17

180 180 80 o142 280 220
181 181 22 191 183 143

| 1820 182] st 162, 248 176|
183 183l 70 198 301 212

184 184 38 188; 259 175
185 185 300 112 261 195
186 186 206 105 243 154
187 187 377 1431 245 131

188 188! 236 83 265 73

189 189 waW"@fW7%9wmvﬁ
130 190 347 25 297 92

191 191 186 5 2
192 192 407 35 357 0
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Appendix 6.
TWINSPAN Printout

Program TWINSPAN, PC version 1.21, 1992
Dimensioned to accept 700 samples, 900 species and 15500 non-zero
data items.

Reading data matrix.

nick

Number of samples = 192
Number of species = 331
Length of raw data array = 9072

You may remove the disc containing data from drive; press <return>.
No samples to be omitted.

Pseudospecies cut levels setat .00 2.00 4.00 7.00
Minimurm group size for division= 5

Maximum number of indicator species = 7

Maximum number of species in final table = 100
Maxirmum level of divisions = 5

No diagrams of divisions.

No machine-readabie solution to be written.
Pseudospecies all given the same weight.

All pseudospecies available as indicator species.

All species avatlable as indicator species.

Length of data array after defining pseudospecies is 7356.

Total number of species and pseudospecies is 672

Number of species, excluding pseudospecies and ones with no occurrences, = 331
1

=+ Sample classification ****

B L L T N g Tz 1 Ty

1. Division of the 192 items in group *
Eigenvalue is .384 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.

478 (1)-*  B10(1)-* 864(1)+* 1066(1)-*

58G9 (1) +* 103 (1) +~




1 2 3 4 5
8 12 13 14 15
19 20 21 22 23
| 26 27 28 33 34
33 40 41 42 43
47 52 57 58 59
62 63 &4 66 70
73 74 75 76 77
BO 81 82 83 84
B9 a0 91 92 93
96 97 98 g9 100
108 113 114 115 116
; 119 120 127 128 134
| 146 147 148 149 150
‘ 153 154 155 156 157
160 172 175 185 186
190 192
There are 8 borderline negatives, viz:
20 37 43 74 101
175
There are 4 misclassified negatives, viz:
86 89 190 192
There are 78 items in the positive group
i.e, group *1

9
32
51
68
106
122
131
140
163
170
179
191
There are
10
There are
35

Names or true numbers given.

10 11 18 29
35 36 45 48
53 54 55 56
69 87 88 102
107 109 110 111
123 124 125 126
132 133 136 137
141 142 143 144
164 165 166 167
171 173 174 176
180 181 182 183

4 borderline positives, viz:
88 170 188

4 misclassified positives, viz:
36 122 166

End of levei 1

There are 114 items in the negative group 2,
i.e. group *0
Names or true numbers given.

18
24
37
44
60
71
78
85
94
10

Maximum indicator score for negative group is -1,
Minimum indicator score for positive group is 0.

1

117
135
151
158
187

113

30
43
65

104

112
129
138
161
168
177
184

17

25
38
46
B1
72
79
86
95

103

118
145
152
158
189

134

31
50
67

105

121
130
139
162
169
178
188
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2. Division of the 114 items in group *0
Eigenvalue is .356 at iteration 2

Indicator species (with pseudospecies levef in brackets) and sign to show
whether positive or negative.

1046 (1)-* 1077 (1)+* 1140(1)-* 1350(1)-*

498 (1)+*  932{(H)+* 418(1)-*

Maximum indicator score for negative group is -1.
Minimum indicator score for positive group is 0.

There are 29 items in the negative group 4,

i.e. group *00

Names or true numbers given.
15 33 34 37 70 84 89
90 91 93 94 95 96 114
127 145 148 153 154 185 157
158 159 180 185 187 189 190

192

There are 2 borderline negatives, viz:

34 155

There are 85 items in the positive group 5,
1.e. group *01
Names or true numbers given.
1 2 3 4 5 6 7
8 12 13 14 16 17 19
20 21 22 23 24 25 26
27 28 38 39 40 41 42
43 44 46 47 52 57 58
59 60 81 62 63 64 66
71 72 73 74 75 76 77
78 79 80 81 82 83 85
86 92 97 98 99 100 101
103 108 113 115 116 117 118
119 120 128 134 135 146 147
149 150 151 152 156 172 175
186
There are 5 borderline positives, viz:
14 71 85 9z 146
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3. Division of the 78 items in group *1
tigenvalue is 338 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.




932 (1) -" 13191} +* 499 (1) - *
Maximum indicator score for negative group is -1.

Minimum indicator score for pasitive group is 0.

There are 52 items in the negative group 6,

ie group ™0

Names or true numbers given.

9 10 11 18 29 30 31

32 35 36 45 48 49 54
85 67 68 69 87 88 102
104 110 121 122 123 124 125
126 129 130 131 132 133 136
137 161 162 163 164 165 166
167 168 169 170 171 173 174

1786
There are
54
There are

188

191

3 borderline negatives, viz:
110 137
1 misctassified negatives, viz:

167

There are 286 items in the positive group 7,

i.e. group *11

Names or true numbers given.
50 51 53 55 56 105 106
107 109 111 112 138 139 140
141 142 143 144 177 178 179
180 181 182 183 184

There are 1 borderline positives, viz:

140

There are 2 misclassified positives, viz:

51 180

End of level 2
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4. Division of the 29 items in group *00
Eigenvalue is 477 at iteration 2

Indicatar species {with pseudaspecies level in brackets) and sign to show

whether positive or negative.
1350 (1) +* 1327 (1) -*
1386 (1) +* 1140 (2} +*

319 (1) -
605 (1) - *

801 (1) -+

Maximum indicator score for negative group is -1.
Minimum indicator score for positive group is O.

There are 9 items in the negative group 8,




1Le. group 000

Names or true numbers given.
33 34 37 89 80 93 94
95 96

There are 20 items in the positive group 9,

i.e. group *001

Names or true numbers given.
15 70 84 91 114 127 145
148 153 154 155 187 158 159
160 185 187 189 1890 192
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5. Division of the 85 items in group *01
Eigenvalue is .253 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.
1077 (1y-*  236(1)-*

Maximum indicator score for negative group is -1.
Minimum indicator score for positive group is 0.

There are 52 items in the negative group 10,

Le. group *010

Names or true numbers given.

6 7 8 12 16 17 19

20 21 22 23 24 25 27
28 40 41 42 44 45 47
52 57 58 59 B0 61 82
63 64 66 73 74 76 77
78 79 80 81 82 83 86
92 97 98 99 100 101 103
118 119 120

There are 3 borderline negatives, viz:
12 74 119

There are 33 items in the positive group 11,
i.e. group 011
Names or true numbers given.
1 2 3 4 5 13 14
26 38 39 43 71 72 75
85 108 113 115 116 117 128
134 135 146 147 149 150 151
152 156 172 175 188
There are 6 borderline positives, viz:
4 5 72 75 108 115
There are 8 misclassified positives, viz:
13 14 26 38 38 43 113
128
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6. Division of the 52 items in group *10
Eigenvalue is 249 at iteration 2

Indicator species {with pseudospecies ievel in brackets) and sign to show
whether positive or negative.
2757 (2)- 1428 (1)-* 477 (1)+*  499(2)+*

Maximum indicator scere for negative group is -1.
Minimum indicator score for posilive group is 0.

There are 21 iterns in the negative group 12,
i.e. group *100
Names or true numbers given.
11 18 29 30 31 32 35
38 45 48 49 54 67 68
a7 88 102 104 110 137 188
There are 2 misclassified negatives, viz:
18 29

There are 31 items in the positive group 13,

i.e. group *101

Names or true numbers given.

9 10 B85 69 121 122 123

124 125 1268 129 130 131 132
133 136 161 162 163 164 165
166 167 168 169 170 171 173
174 178 191
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7. Division of the 26 items in group *11
Eigenvalue is .333 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.
2615(1)-* 1136{2)-* 1429(2)-* 445 (1) -~

Maximum indicator score for negative group is -1.
Minimum indicator score for positive group is 0.

There are 19 items in the negative group 14,

i.e. group *110

Names or true numbers given.
50 51 53 105 138 139 140
141 142 143 144 177 178 179
180 181 182 183 184

There are 3 borderline negatives, viz:
50 179 181



There are 7 items in the positive group 15,
i.e. group *111
Names or true numbers given.
55 56 108 107 109 111 112

End of level 3
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8. Division of the 9 items in group *000
Eigenvalue is .459 at iteration 3

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.
830(n-~

Maximum indicator score for negative group is -1.
Minimum indicator score for positive group is 0.

There are 2 items in the negative group 186,
i.e. group *0000
Names or true numbers given.

37 93

There are 7 items in the positive group 17,
i.e. group *0001
Names or true numbers given.
33 34 89 90 94 85 96
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9. Division of the 20 items in group *001
Eigenvalue is .398 at iteration 3

fndicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.

574 (N)+*  478(2)+* 610(2)+* 500 (1 +*

1046 (2y+  278(1)+~

Maximum indicator score for negative group is 2.
Minimum indicator score for positive group is 3.

There are 11 items in the negative group 18,

i.e. group *0010

Names or true numbers given.
15 70 84 91 127 153 159
187 189 190 192



There are 9 items in the positive group 19,

1L.e. group *0011

Names or true numbers given.
114 145 148 154 155 157 158
160 185
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10. Division of the 52 items in group *010
Eigenvaiue is .198 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.

516 (1) +* 1375{1)-* 1136(1)+*  482(1)+*

123(1)+* 1429 (1) +*

Maximum indicator score for negative group is 1.
Minimum indicator score for positive group is 2.

There are 27 iterns in the negative group 20,

i.&. group *0100

Names or true numbers given.
6 8 16 22 27 28 41
42 44 46 61 62 63 66
76 77 78 79 80 83 97
98 100 101 103 118 120

There are 5 borderline negatives, viz;
6 8 28 78 103

There are 25 itéems in the pasitive group 21,

1L.e. group *0101

Names or true numbers given.
7 12 17 19 20 21 23
24 25 40 47 52 &7 58
59 &0 64 73 74 81 82
86 92 99 119

There are 1 borderline positives, viz:

24

There are 2 misclassified positives, viz:

12 92

O
11. Division of the 33 items in group *011

Eigenvalue is .338 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show

whether positive or negative.
570 (1) +~




Maximum indicator score for negative group is Q.
Miramum indicator score for positive group is 1.

There are 29 items in the negative group 22,
i.e. group "0110
Names or true numbers given.
1 2 3 4 5 13 14
26 38 39 43 71 72 75
85 108 113 115 116 117 128
146 147 149 150 151 152 156
186

There are 4 itams in the positive group 23,
i.e. group *0111
Names or true numbers given.

134 135 172 175

mmﬁmnmmmmm*mmm

12. Division of the 21 items in group *100
Eigenvalue is .334 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.
384 (1)-~

Maximum indicator score for negative group is -1.
Minimum indicator score for positive group is 0.

There are 2 items in the nagative group 24,
i.e. group *1000
Names or true numbers given.

88 188

There are 19 items in the positive group 25,

i.e. group *1001

Names or true numbers given.
11 18 29 30 31 32 35
38 45 48 49 54 67 68
87 102 104 110 137

13. Division of the 31 items in group *101
Eigenvalue is 311 at iteration 3
Indicator species (with pseudospecies fevel in brackets) and sign to show

whether positive or negative,
755 (1) +*




Maximum indicator score for negative group is 0.
Minimum indicator score for positive group is 1.

There are 30 items in the negative group 285,

i.e. group *1010

Names or true numbers given.

3 10 65 69 121 122 123

124 125 126 129 130 13 132
133 136 161 162 163 164 165
166 167 168 169 171 173 174
176 191

There are 1 items in the paositive group 27,
i.e. group 1011
Names or true numbers given.

170
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14. Division of the 19 items in group *110
Eigenvalue is .315 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.

1429 (3)+* 864 (1)-* BB (1)-* 1270(1)-*

1051 (2)+~

Maximum indicator score for negative group is -1.
Minimum indicator score for positive group is 0.

There are 12 items in the negative group 28,

t.e. group *1100

Names or true numbers given.
50 51 53 105 138 139 140
141 142 143 144 179

There are 7 items in the positive group 28,
i.e. group *1101
Names or true numbers given.
177 178 180 181 182 183 184
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15. Division ofthe 7 items in group *111

Eigenvalue is 605 at iteration 1

Indicator species (with pseudospecies level in brackets) and sign to show

whether positive or negative,
294 (1) + *



Maximum indicator score for negative group is 0.
Minmimum indicator score for positive group is 1.

There are B items in the negative group 30,
i.e. group “1110
Names or true numbers given.
55 56 107 109 111 112

There are 1 items in the positive group 31,
i.e. group *1111
Names or true numbers given.

108

End of leval 4

16. Division of the 2 items in group *0000
Division fails - there are too few items.

17. Division of the 7 items in group *0001
Eigenvalue is 482 at iteration 1

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.
120 (1) -*

Maximum indicator score for negative group is -1.
Minimum indicator score for positive group is 0.

There are 2 items in the negative group 34,
i.e. group *00010
Names or true numbers given.

33 34

There are 5 items in the positive group 35,
i.e. group "00011
Names or true numbers given.

89 a0 94 95 896
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18. Division of the 11 items in group *0010
Eigenvalus is .445 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show




whether positive or negative.
123 (2y+*  1066(2)-*

Maximum indicator score for negative group is -1
Minimum indicator score for pesitive group is 0.

There are 4 items in the negative group 36,
i.e. group "00100
Names or true numbers given.

15 70 84 91

There are 7 items in the positive group 37,
i.e. group *00101
Names or true numbers given.
127 153 159 187 189 190 192
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19. Division of the 9 items in group *0011
Eigenvalue is .429 at iteration 3

Indicator species {with pseudospecies level in brackets) and sign to show
whether positive or negative.
680 (1) +*

Maximum indicator score for negative group is 0.
Minimum indicator score for pasitive group is 1.

There are 6 items in the negative group 38,
1.e. group *00110
Names or true numbers given.
114 154 155 158 160 185

There are 3 items in the positive group 39,
i.e. group *00111
Names or true numbers given.

145 148 157
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20. Divisionofthe 27 iterns in group *0100

Eigenvalue is 203 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show

whether positive or negative.

610 (1) +*  236(3)+*

Maximum indicator score for negative group is 0.
Minimum indicator score for positive group is 1.




There are 5 items in the negative group 40,
i.e. group *01000
Names or true numbers given.
66 78 83 97 101
There are 1 borderline negatives, viz:
97

There are 22 items in the positive group 41,
i.e. group *01001
Names or true numbers given.
8 8 16 22 27 28 41
42 44 46 61 62 83 75
77 79 80 98 100 103 118
120
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21. Division of the 25 items in group *0101
Eigenvalue is 217 atiteration 2

Indicator species {with pseudospecies level in brackets) and sign to show
whether positive or negative.
1066 (3)-* 1321 (1) +* 247 (1) +*

Maximum indicator score for negative group is 0.
Minimum indicator score for positive group is 1.

There are 14 items in the negative group 42,
i.e. group *01010
Narmes or true numbers given.
19 24 25 40 a7 57 58
59 60 64 81 92 99 119
There are 1 borderline negatives, viz:
47

There are 11 items in the positive group 43,

i.e. group *01011

Names or true numbers given.
7 12 17 20 21 23 52
73 74 a2 86

22. Division of the 29 items in group *0110
Eigenvalue is .286 at iteration 4
Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.

174 ¢1)-*  1429{1)-* 123 (1)-*  482(1)-*
500(2)-*  810(1)+*




Maximum indicator score for negative group is -2.
Minimum indicator scora for positive group is -1.

There are 19 items in the negative group 44,
i.e. group *01100
Names or true numbers given.

13 14 25 38 39 43 108
113 116 117 128 146 147 149
150 151 152 156 186

There are 2 borderline negatives, viz:

13 117

There are 10 items in the positive group 45,
i.e. group *01101
Names or true numbers given,
1 2 3 4 5 71 72
75 85 115
There are 1 misclassified positives, viz:
71
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23. Division of the 4 items in group *0111
Division fails - there are too few items.
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24. Division of the 2 items in group *1000
Division fails - there are too few items.
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25. Division of the 19 items in group *1001

Eigenvalue is .285 at iteration 3

Indicator species (with pseudospecies level in brackets) and sign to show

whether positive or negative.
605 (1)-* 1066(2)-~

Maximum indicator score for negative group is -1.
Minimum indicatar score for positive group is 0.

There are 8 items in the negative group 50,
i.e. group *10010
Names or true numbers given.
11 29 35 45 49 &7 68
137

There are 11 items in the positive group 51,
i.e. group *10011



Names or true numbers given.
18 30 3 32 36 48 54
87 102 104 110
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26. Division of the 30 items in group *1010
Eigenvalue is .259 at iteration 2

Indicator species (with pseudospecies level in bracksts) and sign to show
whether positive or negative.
500{1)-*

Maximum indicator score for negative group is -1.
Minimum indicator score for positive group is 0.

There are 28 items in the negative group 52,
i.e. group *10100
Names or true numbers given.
9 10 65 69 121 122 123
124 125 126 129 130 131 132
133 136 161 162 163 164 165
166 168 169 171 173 174 176

There are 2 items in the positive group 53,
i.e. group *10101
Names or true numbers given.

167 191

27. Divisionof the 1 items in group *1011
Division fails - there are too few items.

e e v T e e de e drie S ve eheirde e i A e S Ao e A erede s friede ookl diedrie et ket de sk dedeie ek Ariniokfekeie R A koo b

28. Division of the 12 items in group *1100
Eigenvalue is .361 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.
2815(1)-* 2636 (1)-*

Maximum indicater score for negative group is -2.
Minimum indicator score for positive group is -1.

There are 7 items in the negative group 56,
i.e. group *11000
Names or true numbers given.
138 139 140 141 142 143 144



There are 5 items in the positive group 57,
i.e. group "11001
Names or true numbers given.

50 51 53 105 179
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29. Division of the 7 items in group *1101
Eigenvalue is .389 at iteration 2

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.
414 (1) +*

Maximum indicator score for negative group is 0.
Minimum indicator score for positive graup is 1.

There are 4 items in the negative group 58,
i.e. group *11010
Names or true numbers given.

178 181 182 184

There are 3 items in the positive group 58,
i.e. group *11011
Names or true numbers given.

177 180 183
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30, Division ofthe 6 items in group *1110
Eigenvalue is 407 at iteration 1

Indicator species (with pseudospecies level in brackets) and sign to show
whether positive or negative.
236 (1) -*

Maximum indicator score for negative group is -1.
Minimum indicator score for positive group is 0.

There are 3 items in the negative group 60,
i.e. group *11100
Names or true numbers given.

55 109 111

There are 3 items in the positive group 61,
i.e. group *11101
Names or true numbers given.

56 107 112



P A A A g A e A A A e Al st e e v e e S e o S e e oA e e e e i de el el o i

31. Division of the 1 items in group *1111
Division fails - there are toc few items.

End of lavel 5

This is the end of the divisions requested.

=+ Species classification ***

A A i e e e oAt s e e ke A e e A e e e e A A o s il ek e ek sohekedode e e vl

1. Division of the 319 items in group *
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'Appendix 7. i - S
Maiden Stem Numbers 5- 10 cm DBH. B o
and Mature 2 Trees : _>40 cm DBH. For197¢. o
[Gt Knott - wHaIl Brow Eden Gorge Wlnster Ho.ﬁ ;sggtoll_gr_____;_@_i(_lgs_ Bro\_nj_ _
510 40 |510 >40 510 >40 510 >40 510 »40 510 >40
Ash NIl NI 0 1.8 01 23 o0
Oak |1 3.7 2.0 23 02 715 1
Birch 124 04 1 2 013 03 0138 0
Yew  INil Nif Nii 0 1 Nil Nl
Sycamore )_Nil Nil 1 0 6 0 :Nil 2 0
Elm Nif Nil NIl Nil 0 1 INif
Beech  Nil 0 1.0 3 |Nil Nl ~Nif
[Willow  Nil 1 0 _[Nil 2 0 Nil 2 0
Aspen Nl '8 0_|Nil Nl Nil NIt
Poplar  Nit Nt 2 0 'Nil Nil NIl
Rowan NIl 1 0 INil NIl Nl NIl
Total 125 3 58 4 5 6 .50 186 10,55 1
Whitbarrow | Haveriggs H. ‘Pike Gill Retten Butts ‘Eaves Wood |Tynron
. _|510 40 510 >40 5-10 >40 [5-10 >40 5-10 >40 |510 >40
Ash 23 0 |Nil 3 0 [Nil 7 0o |1 0
Oak  |Nil 5 0 1 010 3 Nil Nil
Birch 11 010 0 1 0 iNil Nil Nil_
Yew 0 2 INil Nil Nil 3 1Nl
Alder Nl Nil 2 O INit NIl iNil
Sycamore 2 0 |Nil 2 00 3 1 0 [Nl
Larch  INif Nt INil Nl 0 1 INit
Elm NIt Nl Nil K 2 0 1 Nil
Beech  'Nil 'Nil Nil Nit 0 1 NIl
Wilow 1 0 Nil 1 0 Nil Nil  Nil
Spruce 1 0 Nil Nil CNiL il _ Nil
Fir NIl NI Nt o 2 Nl NIl
Chery 1 0 0 1 Nit Wil Nil 12
Rowan |Nil NIl 6 0N Nil NIl
Whiteb. 11 0 [Nil Nif Nil Nl Nil
Totak {40 2 [15 1 16 0 ! 10011 42 2
i




Appendix 8. I [ I
Maiden Stem Numbers 5-10 cm DBH :g """ B
And Mature Trees >40 cm DBHFortoes. | - 1

Gt Knotg”;ﬂltirqlliquw _ Eden Go[ge_ EW*"?’“’,” Hp Seatoller él;ksé_r_oﬁﬁ
o (510 >40 510 >40 510 >40 510 >40 510 >40 [510 »40 |
Ash Nl NI 10 1 NN Nil
Oak 4 2 1 10 40 10 221 1
Birch 5 0 5 04 0 .1 o Nil 10 0
Yew  Nil Nit NI 0 1 Nil NIl B
Sycamore Nit Nk 3 02 0 Nl Nit
Em  Ni Nil 2 0 NIl Nil NI
Beech 4 0 |Nil Nil Nil Nil Nil ~
Spruce  'Nil Nil '8 0 1o 1 |Nil_ Nil -
Scots NIl 0 1 Nil Nil INil NI B
Lime Nl |Nil Nil NI Nil 2 0
Total 13 216 2 27 513 310 233 1
. Whitbarow  |Haveriggs H. |Pike Gill Rotten Butts [Eaves V\;oc;t; iTynron
B 510 >40 |5-10 >40 |510 >40 |5-10 >40 (510 >40 !5-10 >40
Ash 9 0 |Nil 2 0 |Nil 13 0 4 0
Oak |1 1 [Nl Nit 0 16 1 [Nil
Birch 6 0Nl 0 1 Nil Nil Nit
Yew 0 3 Nil_ Nil Nl 7 0[Nt
| Sycamore |1 0 Nil A4 0 Nil 5 O Ni
Larch Nit  'Nil -Nil 1 03 0 Nt
Em  [Nil Nl 2 0 Nil Nil Nl
Beech |Nil  Nit  Nil 4 0Nl Nil -
Spruce Nl CNit G 1 Ni Nil Nil
Scots [Nl Nl Nil 0 1 Nil N
Cherry 3 0.0 10 12 0 |Nil Nil
'Whiteb.  Nil [Nl Nil NI 0 Nil
[Rowan  Nil Nil INil 2 013 0 Ni
Total 20 410 1.8 319 2 125 1 14 0




