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Introduction

In the ¥erlswood Prografme Cenference (November 1968) the
impertance of a woodlands site classification was recognised and
given high priciity. A variety of appiicaticns were onvisaged
for a general classification and the report below doscribes the
first stags to demonstrate some of the steps towards the eventual
complete projeci. :

The objectives of the classification are:

1, The elassificaticn should enable the criteria upon whish
sites are considered to ke of conservaticn value to be
clarified and stated in an =<bjective manner that forms the
basis ~f policy decisions.

2., There mqéﬁ be means of defining the units of the classification
" in the fleld without considerable experlence in phytssociclogy
(ef. Webh (1954)),

3. Results must be eorprehensible to staff who are to translate
"research into practical policies. Therefore the final analysis,
whilst utilising numerical techniques, must be presentable at
various levsls so that any intercsted person may apply the
regulia, :

L. Regional siuvdies of sites to provide classifications of local
© imprrtance ars alse desirable.

" Qutline ¢f proposed procedures

The VWoodland Cards of the Reserve Review contain datae on species
composition in a large number »f woods on 2 natlanal basis., As the
mest recent and corprehensive survey of site attrlbutes it is desirable
to use data from these cards, elthcugh of a lsw information content
in the sense of Lambert & Dale (1962). Detailed quantitative ecologi-
calgtudies into the relationship betwecn environmental and vegetation-—
al trends are essential to the development of a classification defined
by the cbjesctives. Hoewover these studies are time consuming and are
inevitaply limited t~ few sites which must be selected, as far as
possible, by an ubizctive procedure. )

Trom & consideraticn cof tha cla351flcatlon chjectives and the
techniques avallable (sPe Methodcels glcal Review p. 3) the follawing
sequence of analyses is plmnne&

1, Presence and sbsence data, extracted from the Woodland Cards of
the Reserve Review, are to be used in Asscciation-Analysis
©oprogrammes. A socparate analysis is to be ecarried out for each
of the regions of the Conservancy (providing that cards are
available and are of sufficient number and quality). It may be
necessary to subdivide some regions where large numbers of woods
- have been surveyed. Fron each of these analyses regional
classifications will be pr<ducad, suitable as local reference systems

2. The final groups (probably 30-40) of the regional analyses will
then he subjected to partial nodal analysis, a development of
Association-Analysis, which objectively selocts a single
representative site from each of the groups.




3. The original datz (from say, 3,000 woodland sites) will thus be
reduced to about LOO sites on & national basis, Data from these
sitos will then be subjected to a further Association-inalysis to
provide a national classification,

4.  Partial, nodal wnalysis'of the final groups of the national Survey N

will produce a 1list of, probably L0-50, sites representative of
v%rlatlon in specles content of woodlands throughouﬁ Britain.

5. The sites defined by the partial nodal anmly3153 Are based on’
extensive records of low information contont and in addition te
providing a bread classification are 2lso suitable for future
detailed studies. Within these sites, therefore, intensive
geolegical studies of soil, vegetation and climate will be made,
Analysis of the-datz (using ordination and cemponent =nalysis
procedures) will relate vegetational trends tc envirsnmental
gradients and will le=zd to an objeective study of the dominating

“influences in woedland growth and structure.
Within each of the steps tutlined above, oertain factors are
important in determining the feassbility of the project. There-
fore, before committing resources te a national preojoct, it was .-
declded to test the prooedures on a limited scale in. the Lake
Distrint,

The presentnpapef describes the first stage in this part
of the project, 1.e2. step 1. of the plan outlined above.

The relevent factors in the analysis of the Woodland Cards of
the Reserve Review arc:

. Asgociation-Analysis has usuzlly been applied te groups of

quadrats of defined sizes, although Proctor (1966) applied
the procedure to vice-counties, and Bunce (1968) to rock
ledge vegetation with ledges of varicus sizes as the basic
units. The woodlands sampled in the Reserve Review vary
greatly in size.and ome of the critieisms of Assaciation=-
amralysis has been that sample size can effect the results
seriously. Gittins (1966) 2nd Ivimey-Cook & Proctor (1966)
“have both emphasised that, beyond a reasonable. size limit,
determined by practical conglderatlons this objection is not
serious. However, it is an 1nportmnt point that needs
verification.

2. The field work for. phytosociclogical studies has, in most cases,

been carrisd out by either one worker or by swmell trained groups.,
The data from the Ressrve Review has bcen compiled by observers
of widely varying field ability and it was important to examine
whether this would reduce the efficiency of the analysis,

3, The position of sample points has been widoly discussed {(e.g.
Lambert & Dale {1962)), In the present context no difficulties

" aré encountersd as the woodlands surveyed are cartographlc

Con units.

L. Sp901ea on the %oodlani Gard were seleched to demonstrate certain
floristic features of woodlﬂnds, and consequently could be
considered to bias the results, However, the: species were not
selected for nssoclatlon—nnaly81s, and the presence of species




groups as shown on the card may be examined in the inverse
Association-Analysis (in which the species are classified into
groups on the basis of the stands in which they occur).

5. A general impression is that the data are so crude as not to
warrant sophisticated statistical procedures and that anyway
these would show only the obvious. A&s Lambert & Williams (1962)

~ have pointed out, Association-Analysis will certainly demonstrate
Primaxry groups that could be established by visual examination of
the data, but in addition, aspects of the data frequently emerge
which would not have otherwise been considered. A final over-
riding consideration is that the large amount of data (perhaps

. from as many as 3,000 sites) require & mechanical procedure to
sort it elflolently. :

The data for the results presented in the present study were
taken from 200 woodlands in the Lake District, direct from Woodlands
Survey Cards, compiled hy a number of observers. Of the 136 spécies
available from the cards only 108 were used in the anﬂ1y51s the
remainder beling present on less than 5 sites.

Methodological:Review

British ecologists generally use Tansley {1949} as a basis for
fitting individual sites into a wider systenm,. _Within Tansley the
classification is based on dominant species and the seral state of
communities, with a general ccnvergence to a climatic climax assumed,
However, the rcliance upon dominance cften leads to a conflict between
numbers and size. The assessment of the serzl state of a ecommunity ang
the directional movement that is taking place towards the climax, pose
problems of & projectica into both pest end futuré and invelve sub~ '
jective extrapolation, Further, any one site cften contains not only
a mixture of -seral' stages but also of c¢limax types in the broad
sense, Conseguently it is often impossible, except in extreme cases
cited in Tansley, to plmce an individual site in the reference system
without subjective divisions being made within it.

Gontinental phytosoclolegists have developed a highly organised
system for classification of communities based on the work of Braun-
Blanquet (1951) in Switzerland; Scandinavian workers, e.g. Dahl {1956}
have developed similar procedures. Sites are classified on the basis
of the floristic composition from defined homogencous arsas, Poore
(195%a, b, c) has reviewoed and interpreted the procedures involved and
McVean & Ratcliffe (1962) have applied the system, adapted from
Braun-Blanquet by Poore, to Scottish Hountain vegetation. Moore
 (1962) has criticised the interpretation given by Poore of the .
BraunéBlanquet system, in that the concept of "Faithful® species is
over—emphasized. Ls Webb (1954) has pointed cut, the continemtal
system relies heavily unon the phytosceciological experlemce of the
observers and upon the adoption of homogenecus sites and minimal areas,
"The selection of homogeneous stands is based on the assumption of '
discrete. communities and consequently forms an important blas, as
emphasized by Lambert & Dale (1962).

In the presont context.reliance upon'experience-makes the approach
untenable, as the data from the Reserve Review is from observers with
widely varying field ability, The sites are also not homogensous,

The Continental system does hONbV@T, produce a workable classi-
fication and Groenowoud (1965) and Ivimey-Cook & Proctor (1966) have




found that comparable results may be - . . iin comparison with statistical
procedures. At soms staze in the present study It may be valuable to

carry out am analysis using ‘he Braun-Blanquet system, so that direct
comparisons may be made beiween Britich vegetation and that of the Continent.

Williams & Tecbert (1959, 1260, “1981a), demonstrated the successful
spplication of the classificatory procedure based on presence and
absence of species. ‘The basis :f the procedure is to calculate all
associations between species end to divide the sites on the basis of
* those that have the highest degrec of associatisn, A hierarchical
classification is produced {monothetic), that may be interpreted
casily cn the presence or abscnce ~f key species at different stages
>f the analysis. Specles may alse bu classified acc rding to .which
site they are present in., By combining the twe analyses "noda" msy
be produced characturising groupings of species rocurring within site
Eroups. "

Greig-Smith (1964) regards qualitative data as an extreme form
of quantitative data, whercas Lambert & Dale (1962) consider that
cuantitative data is superimprsed upon the underlying qualitative
pattern, Williams & Dale (1962) develsped a procedure, partial
correlation analysis, to examine the information cantent of qualitative
end quantitativo deta. Lambhert & Dale (1952) cucte some unpublished
results, Aemenstrating that within a set of test Jeta, the information
in the qualitative eler:znt groeatly excecded that in the cuantitative
element . '

A& nurhor ¢f sStdies, o-z. Soldumith (1966) and Tittins (1965},
have shown that the broad scolsgical interpretations »f results from
quantitative and gualitavive data are directly comparable. The latter
has emphasised the application ~f Association-Analysis in obtaining a
rapid snalysis of deta in primary survey.

... Lambert & Dale {19f2)} have pointed out that cven when species are

subjectivaly sslected for =n araslysis the study will coften e object-
“ive in the sense %hat decisions on spocies content are often based on
factors largely “orrolerant to the actual system under study.

Tvimey-Cook & Proclowr { '76h) have discussed tho application. of
Association-dnalyvsia to = | ‘oeesiolngicel stulies, They confirmed’
that the bread festures of tha arrangement .of dava avrived ot by
traditional rethods was nlss achicved by Asscclation-Anzlysis and that
improvements and re-arrangemert® were made in detail.,  The most striking
result was the success of the Analysis in recognition of faithful .and
differential species. In Continental ghytraosiological studies
tkennarten' (faithful specice) are probably arrived a2t by a mental
process of -correlation woighting which is oxplicit and mechanical in
the selection. of divisior .specics in Asssciati-n—Analysis.

Almcst 211 published uses of Association-fAnzlysis have been
nethedological studies. Proctor (1966) is an exception, using the.
procedure to classify hepatic assemblages from vice—sounties in
Britain, and achicving meaningful results.

. The other mein line -7 rccent research inte classification of
veg2atation has been that of ordination (a tern first used by Goodall
(1954), criginating from the German, Ordnung). There hes been
considerable arguement, c.g. Anderscn (1963) as to the relstive merits
af "ordination" and “classifiication", but . rzentially the techniques




are similar in Zefining thoe relatinship between vegetational units,
Ordination procedurcs are based on the epplication of fector and
component analysis, but some of the procedures adopted, e.g. Bray

& Curtis (1954) and Whittaker (1956) provide simpler methods of
approximation. Gittins (1965) demonstrated the use of the former
technique to en intensive study of limestonc grassland and successfully
showed correlati ns between environmental and vegotation gradients.
Orloei {1966) and Austin & Orloci (1966) presented further improve-
ments on the original Bray & Curtis technique, Austin (1968) has
further demonstrated its use in classificatory work, Other examples
of' the applicetion of similar techniques are Yarranton (1966)
Tvimey-Cook & Proetor (1967) a&nd Kershaw (1968).

These pro8edures arc, however, more complex than Assoclation-
fnalysis and the results are more difficult to present. | Essentially
these techniques reguire detniled gquantitetive information of site
characteristics and are therefore more suited to second-phase,
intensive stud 1eb.

Several studies have also been mede demonstrating the use of
issociation—-fanalysis in conjunction with ordination. Gittins (1965)
emphasises the complementary nature of the technicues and Greig-Smith

et 21 (1968) have further shown how the two technlques 2y be used in
conjuncticn.

Results | e

7. HNormel Anquﬁis (classification of sites on basis of species
content)}. - The hierarchy is given in Figure 1. and the site
BroupSs in Table 1.

The species on which the early divisions are mede have definitive
ecological cmplitudes, Mercurialis perennis is confined to base-rich
scils, either as extensive ground cover on limestone or in flushes
within acid ereas. The success of the tnalysis in extracting, as a
primary division, & species of such well-known ecological regquirements
indicates that, despite the limitations of the data, the associations
between species are sufficiently strong for significant divisions to
emerge,  Within the + Morcurdslis group, the next division is made
upon Ranunculus® flammula % species confined to streamsides or water

edges and the 31gnif101nce of which is emphasised when limestone sites
with internsl drainage are eonsidered.

Blechnum spicant is.a marked calcifuge and is associated either
with acid sites or with sites in which microhabitats with marked acid
conditions oceur, PRBrachypodium gylveticum is.a constant component of
limestone woods, and although occurring in flushes elsewhere, is strongly
asgociated with other limestonc species..

Within the 2¢id sites, defined ®y the absence of Mercurialis,
Lonicera periclymenun is thc first divisive spocies.,  Althougk' EaVlng
a wide amplitude, this specics is absent from extremely poor sites.
Viola spp. (prodomlnhntly V. riviniana) are limited to flushed areas
in the acid woodlands and delimit sites in which small flushes occur
within the acid faecics. Cirsium palustre also provides an interasting
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ASSOCIATION

- KEY TO FII”T

Ol-d Park
Roudsea : .
Witherslack . .

Kilnstonss

The Park-

Avove Steers Pool
Woodlands Station VlClnluy
Marthwaite Park

Beech Hills

Black Broﬁ Giose-"
Green Hills

. RBirks Brow

Hartbarrow

N, T. Tilberthwaite
High Bowkerstead -

- N. T. Coniston

Old Hall Colton:

?
Spring Hag
Under Crag
Skelghyll
Johnnys Yood
Reebundle Forest

Bank Wood

Irton Park (Esg)

Bishdps Wood (Esth)
Nr. Bsthwaite Lodge (Esth)

"Water31de (Esth)

Sales Bank

Peer Howhill

Side End

Nr. High Bowkerstesad
Bggerslack
ParkﬂFéil

Bigland

Below .Efabele‘r: T-Ia.ll

Nr. Duddon Bridge
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ABLE 1.
AALYSTS ~ LAKE DISTRICT 00D 1968

GROUPS

13,

1y

45.

16.

17.

-18.

190

20.

Scroggs .

‘FPoxfield (Eskdele)

Low Coppice
Luw Ludder Burn
Haile Great Tood
Kye Wood, (Jachell Coppice)
Nr. Cutgate

Nibthwaite
Ickenthwaite
Force Forge
Tinster Ho. -
Viecerage

.'N. of Stribers

Hoggs
Tarn Hows

‘N, Strawbeimy‘Bank

Clalfe :
rkiid -

Low Skelghyll

Hsll End

T ownend

Near Plantation

Larkrigg Spring
Holgslack
Honey Bee
Thitbarrow .
Smardale -
Humphrey Head

- Plumpton Hall
“Whitbarrow

Whitbarrow
hitbarrow |
Lerkrigg

Hr. Derby Arms

¥, of Grassgarth
‘Lodore Troutbeck

Shieling (Silverdale)
Back House
Arnside Knott

" Little Thorphinsty
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22.

23,

26.

27.

28.

29.

30.

Thitbarrow

Glencoyne

Heald Brow
Gaitbarrow + Naw Park
Egves Yood

Castle Head
Cockshott

Above Newby Bridge
Scerithwaite
Climbstyle

Well Wood

Barton Hall

Sea Wood

Above New Ridding
Addyfield

Gl=zife
water
Bridze House
Eileray

Beck Pane
New Close
Gowbarrow
Raven Crag
Hartindale
Low Hartsop
Rowbarrow

Oxenthwaits

Low Qut Wood

Below the Hall Kentmere
Nr, Tufton Lodge

High Bowkerstoad
Bireh Hills
Lovw Hows

Chapel Stile
Hell G111
Fowe Park
Overside
Swinside

Miterdale
Skinners Pasture
Stangends

Cross Hawse
Haverigg Holme
Great Knott

b

32,

33.

Sk

35.

37

38.

39.

J—+AO -

Scatle.

Birks Wood
Green Gate
Lowfell. . _
Ny, Haile Hall

Park House
Low Dals Park
Spring

Lamb Hovwe - .

Park Coppice
Torver Common

Above Rusland
Above Thwaite Head
7all End

Nicholls

Nr. Bank House

N, of Settle
Black Beck
Brant Hsws

Moss Rigg

Scsle Green
Haverthwaite (i)
Haverthwaite (ii)
Brandlehow Park
Manesty Park
High %ood

Low Wood

Low Eskholme
Low Miterdale
Oldwythes
Hill Wood

Bishop Woods (Graythmaite) - -

Low Wood

Muncaster
Irton Park
Miilkinstead
Heald Yood
Tarn

Crag Howe

Nr., Spark Bridge
Kailpot Creg

Greenodd
Shap “Tood
Park Yoed
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L2,

L3.

k5.
-L-,6.

v7.

8. Bide Borrow Beck

N. Side Borrow Beck (i)
N. Side Borrow SBeck (ii)
Barton Park

Frith ¥eod

Skarton Wood

Dobbin S
Lbove the Hell Kenmtzere
TWetsleddale

Whiteside

Martindale o
Watendlath Fell |

' Witerdale Héad-

Elterwater
Brothers Watcr
Wandale Beck

Under Millbeck Common

Bull Close
Inteke

Bays Brown - -
Hill Fell Fln.

Routing G111l
Deer Howse

Copple Howe
Linstey Hall

. 8tonethwaite Fell

Low Yew Dale

Rirvkrige

Keskadale A
Keskadale B
Gilpin Park Pln.

_School Xnott
‘Crag House

Scales Wood




‘division of the oxtreme acid woods into a wet and dry group,

Yany of the other species, on which the divisions arc based at a
lower level in ths hierarchy, are also sighificant ccologically, c.g.
4Llnus glutincga =nd Salix spp. It is interesting to notc thet many
"of the lower divisions reflect woodland structure to the extent thet
shrub species, e.g. Corylus avellana and Prynus pzdus, form the basis
of several groups. . o

° An important featurc of the analysis is that . the major divisions
are based on herbacecus rather than tree species, indicating that the
ground flerae is of greatedmportance then the tree composition in
determining the classification. = Tree populaticns arc affected rapidly
by management procedures whereas ground flera species may remein as
relict groups after the woodland cover has been rvemoved or altered,
Examples of relict woodlend specics. groups are provided by grikes in
‘limestonc pavements, and by rock ledges in mountain eliffs. Also
within the Leke District.woodlznds, the main tree species are almost
' obigquitous, =8 shown by the grouping of the Inverse Analysis {seo
“below), : ' :

Lssociation-Analysis hes made the divisions into groups on the
basis of species that have definable ecologicel amplitudes. The
species used are all easily identified and may be used to obtain an
approximate classificatory position of a2 given site by following the
presence or absence of observed species down the hierarchy given in
Fig. 1. .

Group definition

4lthough the data were divided into 47 zro s;“these may be
summarised conveniently at a level of meximum X~ of 18,0 giving
seven broad groups. : . -

“(15_ Gfgﬁps 1-9 .

Generally large, diverse woods with o wide.rafige "of species
groupings. Often geographically situated by the large lskes,
rivers and cstuaries, Present on the conplete range of
geclogical strata in the area, l.e. limestong, slates and
volcanic serics, and typified by & diversity of edaphic
conditions, . . -

- {2) Groups 10-16
Uéﬁally‘valley=woods, eitending-from hillsides on to valley
-bottoms. Hore widespread through the Lezke Distriet than the
previous group owing to the mere froguent combination of habitat
conzitions. :
(5) Groups 17-21
- With two exceptions all the woods in the group arc on lime-
stone in the southern Lake District, Only two sites, outside
Groups 1-9 were on limestone and placed cutside this group.

(4)  Groups 22-27

Essentizlly neutral woods without marked aeldic or basic
affinities. '
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(5) Groups 28-35

Generally large, predcominantly acidic woods with limited flushed
Argas.

(6) Groups 36-40

Karkedly 2cid woods, meinly smell on valley sides at Tow
altitudes with very limited flushing.

(7) Groups ii-u7

Extreme acid woods the majority of which are a high altitude,
at the heads :f Lrkelend vnileys. S

Within the brozd sroups defined above, verious facies ars
seleeted by divisions at lower levels in the hierarchy, c.g. w1th1n
group (7), Cirsium palustre provides & primery division between wet
and dry upland woods, with llex muifoliup, forming a further division
vithin the wet group inte sites with rock cuterops, The number of
sites in each group provides a guide to the frequency of a partlculﬁr
type of wecodland within the region.

The anelysis has therefore been successful in re-arranging the data
from the species content of the Woodlands Survsey Cards into a practical
classification,that 1s ecologically meaningful. The position of any
woodland may ve established spproximately in relation tc the 200 weods
in the survey by following dovm the hierarchy the presence and absence
of the key species on which the divisions are based.

iltheugh certain groups, e.z. the high altitude woods, are
wrocognisable in Tansley many of the groups bear little relation to
the classical picture, because the woodlands are treated as sites
rather than separated into arbitrary divisions, '

=
(Classification of specics according to the sites in which they
occur) .

The hierarphy of the Inversc Analysis is given in Fig. 2 and the
species groups in Table 2, = The species groups separated on the Wocdlands
Survey Cards have not emerged as pronounced groupings in the lnalysis,
The Inverse Analysis provides a broad separation into abundance classes
and divides the classes into scologleally meaningful groups.

Group definition

Groups 1-3

The species within the groups are virtually ublquitous within the
Leke Distriect and show no immediste ecological amplitude within the
scope of the analysis. Hewever the presence of the wain tree species
within these groups demonstrates why tree composition docs not form
the besis of divisions within the Normal Analysis.

Group 4
The three species in the zgroup are all frequent throughout the

Lake District but are particularly characteristic of open-scrub
association, often within o metrix o' closed woodland cover.




T4BLE 2. SPECIES CROUFS
STAND INVERSE ANALYSIS

108 SPECIES 200 STANDS

Group 1. Fraxinus excelsicr ' 4%, Hedera helix
Quercus robur and petrass Allium ursinum
Sorbus ausuparis Chrysosplenium oppositifoliunm
Oxalis acetoscllic ] '
Pteridium aquilinum . ggsculus glppocastanum
" Prunus padus
2. Acer pseudoplataius Anemane nemcrecsa
Betula pendula ard pubescsas Yeronica chamaedrys
Corylus avellana Arum maculatum
Rubus fruticosus {&zg.) Carsx sylvatica
3. Tlex aquifolium Ramamculus ficaria
Digitalis purpurea 18, Malus sylvatica
Endymisn non-seriptis Prunus spinosa
.. Crataegus menogyna Luzula pilosa
fre  Uratacgus mimogyn Veronita officinalis
Lonicera perdiclymenum Calluna vul .
Teuwerium scorodenia Faligg.pgluizrgs
T I
5. Deschampsia flexuosa 19 Rhododend £
. -Galium saxatile ‘ Stiron ponticun
p _ Sarothamrus sceparius
. Salix spp. . Ulex eurcpasus
“Circaea lutetiana’ Brica cinerea
X Geum rivale
7. Viola spp. e .
Geranium rodertiznum Jiolinia caerqleg“*
Wercurialis perennis 20. Melampyrum pratense
Ajuga rentans _ Suceigsa pratensis
Filipendula -ilmaria Sanicula enropaea .
8. Alnus glutinosa gziZiliﬁa :fflCIHalls
Lenicera periclymenum {Shrub) Viola zfzgtr*
Petentilla erecta - P 8
Blechnum spicant 21. Viburnum lantana
Vaceinium myrtillus _ Asperula odorata
Deschampsia caespitosa v . .
: 22. Orchis ericetorum
Polytrichum commune Cerex eochinata
9. Ranunculus repens Carex rostrats
18. EHeleus mollis Crepis paludosa
Helecus lanatus 23, Populus tremulas
Cirsium palustrs Carex remnta
11. Glechoms hederacea 1718 pseu?acorua .
o Thelypteris palustris
12' Prunus avium 2l.. Juniperus communis
“ .. BResa spp. Sorkus. aria (agg.)
- 3mbbous nigra List ot
Taxus baccata Pisli?:‘zva alﬁ ars
Ulmus glabra N 3: _1 -8 Reolopendrium
Brachypedium sylvaticum 25, Furnymus . eurcpasus
Prtontilla sterilis Rhamnus cathartica
13, Athyrius filix-femina Carex panicula =
Junous effusus iateﬁtl?la palusﬁ?ls
Sphagnum Spp. 6u.pa orlug ;anna inum
arex pendula
T4 zus sylvatiea '
+ Faé?, ol f_ * 26. Ribes nigra
Larix decidua c 11ard 0ial3
Tilie cordata T;O“a% 2ria maJjalis
Primula vulgaris ryepteris sglnalosa
FPragaria vesca grl?a Eetrilix toi
quisetunm elmarveia
15. Pinmsg sylvestris Colamagrostis epigejos

Picea spp.
Banuncuius flammula
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- Group 5

Both species are closely assocliated %n sﬁmil ar habitats both
under woodland -covér znd in spaces within t‘he ca.nopy. -

Grour 6

many of the arid woodlands have small-streams.runaning through
them and both thesz species occur under thesge conditions.

Group 7 o L
A natuiral group characteristic of many op the brse- rlch
flushes in the zeid woo dlznds in the region.
Group.B ) .
h onup'of species associated with woodlands bordering on
moorlands and heaths througheout northern EngIQnL.- Bften iound
at the upper limitrof local woods. : "

Group 9

_An] 1solatad sp601es, perhaps because of confusion between
R. repens and R, acris.

Group 10

Species typical of danmp, acid condltlons. Alfhough H. mollis
and H. lanatus do have similar ecolog xical requirements, the
identification bf these species may also have been confused

Group 11

A species with a specific requirement, in ‘the Lake Dlstrlct
for base-rlch Suony conditicns,

Group 12
These specles are often associated with flushed glaﬂes in many

of the acid woods, although Brachypodium is also characteristic of
woods on lim@stone.
_ e i

Group 13.

ﬂ natural group of specles occurring under condltlons where -
surfaco water is. often present. :

Group 14

The first three species are probably introduced and it is
possible that the conditions under which they are planted, are
asso®iated with Primula and Fragaria, e.3. larch and beech are
of'ten nlanted in llmestone areas in which both Primuls. and Fragarl
weuld w3 ﬁ'pacL-l e coour. '
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Group 15

Pinus 2nd Picea are introduced but it 4s difficult to see the
coincidence with R, flammula. '

Group 16

A& natural eroup of species limited generally to base-rich river—
side sites.

Group 17

An interesting group comron tc intermpdiate sites in regard to
base status, . .

Group 18

These epccics are commen to woods with clearings in vhich scrub
devclopment hes taken place ~ althcugh G. palustre does not fit into
this general category.

Group 19

4 group of species gencerolly associcted with conditions under
vhich colonisation by woody species is occurring. Molinia is often
essociated with these conditions, as many of the szites arc marginal
arces in which zgriculture is declining, Geum rivalc is perhaps
misclassified.

Group 20

iith the exception of Sanicula generally characteristic of wet,
acid conditions.

Group 21

Generally typlcal of limestone arcas.
Group 22

Videspread heath species, generally in damp open, wet conditions.
Group 23

4 natural group of speeics requiring very wet, base-rich conditicns.
Groups 24-25

althoush gencrally asscelated with limestone cr at least base-
rich sites, these species are in such 1ow frequencies that interpret-
ation would not be justified.

The interpretation demonstrates the success.of the analysis in
providing ecologically meaningful groups of speecies, In particulsar,
some spccles are placed according to thelr sdephic requirements and
cthers upon thelir scral status, depending on the strength of the

. agsociations within the dsta, Elscwhore in Britain different groupings
may well result owing to the dominating influence of other ccological



factors. For example Tansley (191,9) considered that nsh occurs.
wilely 'in the north-west Bngland in o range of sites in vhich
it docs not occur further south. COnseouently ash does not appear

2s an important speciess in the present analysis owing to its ubiquitous
status in the survey,.
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